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PREFACE.

A T tlie present time, when so many works on the subject are

-^
before the public, a MANUAL OF Geography may seem to

require more than ordinary preface; nevertheless, a short one may

explain the object of its publication.

Hitherto, those intended to be used in education have been

rather compendious works of reference, than introductions to the

study of a science, and are often overloaded with details, while

general principles are omitted.

In the present work, an attempt has been made to avoid these

evils, and so to classify, arrange, and systematize the information

contained in it, that it may be immediately available both to the

teacher and to the scholar; and by the omission of all non-essential

details, whether political, statistical, or topographical, to confine

the attention to the principal subject. How far the attempt has

been successful, those must decide for whose benefit it has been

made.

Although the First Part may appear to be composed of distinct

and separate treatises, it is presumed that, on consideration, they

will be found to form a consistent whole,—each part being, not-

withstanding, complete in itself;
—that Professor O'Brien's mode of

working astronomical problems by construction, the explanation of
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the form and use of the more simple instruments, and other things

not usually found in the mathematical portions of geographical

works, will be readily accepted, by the unscientific reader, in the

place of the barren outlines of astronomy and paradoxical problems

in the use of the globes, which made this science so unpalatable in

our youthful days. In the portion devoted to Physical Geography,

Professor Ansted's classification of great leading facts may well

compensate for the absence of minute details; while in the chapter

on Chartography, Colonel Jackson's intimate acquaintance with the

various modes adopted to portray the varying features of the surface

of the globe, will enable the reader to peruse in a condensed form,

information not easily accessible elsewhere; and in those on the

Theory of Description and Geographical Terminology, the effort

which has been made, on the one hand, to develop a system, and on

the other, to pursue inquiries hitherto comparatively neglected, will,

it may be hoped, not only facilitate the attainment of knowledge

now, but lead to its extension hereafter.

The geographical knowledge of the ancients, the principal use

of which is to illustrate ancient history, being limited in its extent,

and derived from those who were, for the most part, entirely

ignorant of geography, in the more enlarged acceptation of the

term
;

" The world as known to the ancients" must of necessity be

considered topographically; but the world as known at the present

time, will be considered first as a whole, then in its larger divisions

and minuter sub-divisions, whether natural or civil. In this, which

forms the Second Part of the work, the less essential details have

been omitted, as generally accessible in Geographical Gazetteers.

Normal figures and sections have been introduced, in the belief

that their general adoption, in the study of Geography, will much

facilitate the acquirement of accurate knowledge.
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In the Atlas attached to this work, all the principal facts of

Physical Geography will be found compressed within less than

ordinary limits, but, it is believed, well defined and without con-

fusion, and fully sufficient for the purposes of elementary study.

The compilers have freely availed themselves of the labours of their

predecessors, yet the work has features peculiar to itself; among

these may be mentioned the omission of names of places in the

maps generally, and confining them to a Reference Map, so that

the attention may not be distracted from the more immediate

object; a comparative Chart of ancient and modern Geography

and geographical discovery, and an attempt to express by reversed

shading the vertical contour of the surface of the land, from which,

at a glance, a general idea, not only of extent but of elevation,

may be obtained,

C. G. N.
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MATHEMATICAL GEOGRAPHY.

INTKODUCTION.

THE
importance of Astronomical and Optical knowledge to the practical

Geographer is so obvious, that it will not be necessary to say anything
on the subject here

;
and we shall therefore, without further preface,

proceed to state briefly the nature and extent of the information which we

propose to give the reader on the subjects of Astronomy and Optics.

In the first place, then, we must observe, that the space allotted to

Astronomy in the present Geographical Treatise is, of necessity, very

limited, and therefore Ave must follow one of two courses in treating of

the subject; we must either give a general outline of the whole science,

without entering into particulars, or we must select some portion of it of

special importance to the Geographer, and develop that at some length, so

as to make it practically useful.

We prefer taking the latter course, for two reasons : First, because the

space to which we are restricted would only allow us to give a very un-

satisfactory outline of Astronomy in general; and, secondly, because

though the greater part of Astronomy has some bearing, directly or in-

directly, on Geography, there is one topic of paramount importance

namely, the means which Astronomy aflbrds of determining i^osition on (lie

earth's surface; the great practical problem which the GeograjDher has to

solve by means of his Astronomical information being
—to determine the

relative positions of the various places he may happen to visit.

We shall therefore devote the space here allowed us to the explanation
of Astronomical Principles, so far as they have immediate reference to this

important problem, and no farther. We shall suppose that the reader is a

traveller who is anxious to know just enough of Astronomy to enable him
to determine the Meridian, the Latitude, and the Longitude of any place,
and that he has little or no acquaintance with the technicalities of mathe-
matics. We shall, with this view, explain generally the apparent motions
of the heavenly bodies, dwelling but little upon the real motions. We
shall describe at some length the positions and appearances of the different

groups of stars or constellations, this being a most essential part of the

subject practically. As regards Oi)tical science, we shall explain as much
as is necessary, in order to understand the construction and use of

the Astronomical Telescope, as employed to determine direction, and of

the Astronomical Microscope, as employed to subdivide space; we shall

show how the Portable Transit Telcsco])e is to be adjusted, and how it may
be made use of in determining everything the Geogra])her requires to

know. We shall not have space to say much respecting other Astro-

nomical instruments; but this will not signify, as the Transit instrument
is capable of being used with the greatest advantage for every purpose

13



2 INTRODUCTION.

the Geographer has in view, and requires, on his part, no knowledge of

what are called the Astronomical corrections. It is on this account that

we shall dwell more on the Transit Telescope, and say but little respecting

other instruments.

The following is a brief outline of the subject, as we shall here treat

of it :—
Chapter I. contains a preliminary statement of the more obvious

celestial phenomena—The Fixity and Permanency of the Stars and Con-

stellations—The Circumpolar Rotation—The Proper ^Motions of the Sun,

Moon, and Planets.

Chapter II.—The Celestial Sphere and its Circles. The Constella-

tions described, in order that the reader may make himself familiar with

the localities and appearances of the principal stars. In this and the

previous chapter we have thought it advisable to introduce a certain

amount of information respecting the numerous allusions in ancient

writers to the celestial phenomena, and especially the constellations ;
for a

dry description of the stars, without something of this kind, would be

scarcely readable, and our object, of course, must be to make the subject

not only useful, but, as far as we can, interesting also.

Chapter III.—Astronomical Terms explained
—Measures of Time.

Chapter IV.—A Method of solving Astronomical Problems by Geo-

metrical Construction with Rule and Compass. This method consists of

the Dissection, if we may so speak, of a solid angle or spherical triangle,

so as to represent its six parts on flat paper by construction. All pro-

blems usually given in what is called the ' use of the globes,' may be solved

by this method with considerable accuracy. It has also the advantage of

requiring no mathematical knowledge on the part of the reader; at the

same time it leads very simply to all the mathematical formulas used in

Astronomy.
Chapters V. & VI.—The Telescope and Microscope, as used in Astro-

nomy, with the optical principles upon which their construction depends,

explained. The Micrometer and Vernier. In Chapter V. some account

is given of the optical phenomena which have immediate connexion with

Astronomy, such as reflection, refraction, steUar aberration.

Chapter VII.—The Transit instrument, its adjustments, and the

method of observing with it.

Chapter VIII.—The Geographical Uses of the Transit instrument.

Chapter IX.—Hadley's Sextant, Altitude Instrument.

In Chapters V. & VI. we have introduced a little more optical matter

than is usual in a treatise on Geography; because our object is, not to

write a formal treatise on Astronomy, but to give such information to a

person, ignorant of Astronomy and Optics, as will enable him to under-

stand the instruments and principles by which the relative positions of

places on the earth's surface are determined.



CHAPTER I,

GENEEAL STATEMENT OE THE CELESTIAL MOTIONS.

I. Of the Firmament.

THE
first fact tliat is noticed by any one watching the heavens at night

is, perhaps, the fixity and permanency of the different groups of stars

(or constellations as they are called), notwithstanding the gradual change
of position which they all appear to undergo from hour to hour during the

night. These constellations always exhibit the same form and appearance,

though they are ever on the move. For instance, if the observer fix his

attention upon the seven weU-known stars, commonly called the Wain, the

Plough, or the Great Bear, he will perceive that they always preserve the

•
1

' * '

• 1

• 1

• 1

1
•

1 •
• 1

F,g. rf
j
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3 In ancient times, before calendars were known, tlie risinsf and setting
of the constellations were the cliief guides of the shepherd, and the tiller of
the ground, in determining the progress of the seasons, and this made men
in general nuich more familiar with the appearances of the stars than they are

now. We therefore find continual mention of the constellations in the works
of

antiquity,
and especially in the poets. To give a few examples, we find

the following lines in llcsiod. Opera et Dies, which we shall quote at length,
on account of tlieir astronomical interest :

—
' But when Orion and Sirius have come into the middle of the hearens,

and the rosy-fingered Aurora has beheld Arcturus, then O Perses, gather all

the grapes home.'*
' But when at length

the Pleiades and the Hyades and the mighty Orion
have set, then be mindful of ploughing in time.'t

' But if the desire of dangerous navigation has taken possession of you,
when the Pleiades, flying the fierce strength of Orion, have at length set in the

dark sea, then surely storms of wind will blow on every side .'J

Another remarkable passage is found at the beginning of the Second
Book, hue 381 :—

' At the rising of the Pleiades the daughters of Atlas, begin to reap, but
when they set, to plough. These stars become invisible for forty days and

nights ; but they appear again, as the year rolls round, when first the scythe
is sharpened. '§

4 The Fasti of Ovid, which is a poetical calendar, alludes to abnost all

the constellations of the heavens, making use of their risings and settings as

marks and signs, not only of the fonr great divisions of the year, the seasons,
but also of months and subdivisions of months. In fact, there is scarcely a
week which is not marked in the Fasti by some particular astronomical note.

Thus, in the month of May, we have, among several others, the following
allusions to constellations :

—
II Id. (Uth of May.)

Pleiadas adspicias omnes, toturaque sororura.

Agnien ; ubi ante Idus nox erit una super
Turn mihi non dubiis auetoribus incipit a;stas ;

Et tepidi tiuem tempora veris habent.

VI Kal. (27th of May.)

Auferat ex oculis veniens Aurora Booten:

Coutiiiu.ique die Sidus Uyantis erit.

VI Xo. (2nd of May.)
Pars Hyadum toto de grege nulla latet.

Ora micant Tauri septem radiautia flanimis,

Is avita quas Hyadas Graius ab imbre vocat.

V No. (3rd of May.)
Kocte minus quarta promet sua sidera Chiron

SemivJr.

II No. (6th of May.)

Scorpius in coelo, cum eras lucescere Nonas
Dicimus, a media parte notandus erit. i

_
5 "We have still remaining a formal account of all the constellations, in a

philosophical poem, formerly held in great repute, called the Phcenomena of
Aratus, the same quoted by St. Paul in his address to the Athenians. This

poem was founded upon a description of the celestial sphere by Eudoxus, a
work of much celebrity in ancient times, and probably compiled from earlier
astronomical writers. The description of the constellations by Aratus is not

very accurate, owing, not only to the imperfections of the work from which
he drew his materials, but also probably from the fact that he either over-

looked, or very imperfectly allowed for, the changes in the rising and setting
of the constellations caused by a change in the observer's latitude. This

poem was commented upon by many celebrated astronomers, and among the
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rest, by Erastosthenes and Hipparchiis. It was partially translated into

Latin by Cicero, when a very young man, and this translation is still extant.

Eudoxus died about 370 b.c. This work, though rough and imperfect, is a
valuable relic of the ancient Greek astronomy.

6 But it is to Ptolemy, the Alexandrian astronomer and geographer,
that we are indebted for nearly all the accurate information we possess re-

specting the state of astronomy before the Christian era. He was himself
an observer, and, considering the imperfection of his instrumental means,
his optical measurements deserve great praise. But the great service he did

to astronomy was by compiling with accuracy the observations of previous
astronomers, and especially of Hipparchus. In the 7th and 8tli Books of his cele-

brated work, theMegale Si/ntaxis
—

or, as it was called by theA.rahs, Almagest
—

we have the apparent places of the stars on the celestial sphere accurately put
down from his own observations, compared with those of the great astronomer,

Hipparchus. The catalogue of the stars by Hipparchus, who flourished about
150 years B.C., is lost, but its substance is preserved in Ptolemy's Syntaxis.

Ptolemy flourished about a.d. 130. The Chaldeans made great advances in

astronomy in early times, and Ptolemy often quotes their observations,

though none earlier than B.C. 720.

7 From all tliese numerous sources of information as to the appearance
of the heavens in early times, we derive ample evidence that the various

groups of stars which we now see in the heavens have always exhibited the
same appearances and configurations, that they occupy the same relative

positions now as in olden time, and that no changes have taken place in the

general arrangement of the stars, at least none but minute changes, which
are not sensible to the eye unaided by instruments. Minute changes have
indeed occurred in the places of the stars, but it requires the most perfect
and delicate instruments to perceive them.

8 It is, in a great measure, this permanency and fixity of the stars in the
heavens that renders astronomy of such importance in practice. When
astronomers have once made accurate observations on any particular star, and
entered its position in their catalogues, there it remains for centuries, an un-

changeable mark in the heavens, for the use of future observers—a mark
both of time and place, by which the sailor can guide his ship with perfect

safety over the ocean, and the geographer construct his maps and charts with

unerring fidelity. A star thus determined is a celestial time-piece, that
knows no error or variation, not only marking minutes and liours, but years
and centuries ; serving, at the same time, to regulate a watch, and to guide
the chronologer through the darkness of past ages.

y It is not surprising that the fixity and permanency of the constellations

should have led men to form the opinion that the expanse in which tiie stars

appear to be placed is no emptv space, but a vault of durable and firm struc-

ture. Hence the meaning of the Latin ^\ox(\, fn'mamcniiun, which has passed
into our own language a?, firmament ; and of the Greek word, arepeMfxa,
stercoma, which is derived from orfpfcoj, Jirmus, or firm. Stereoma is the
word in the Septuagint which is translated firmament m our version of
the book of Genesis. The corresponding Hebrew word, however, contains
no allusion to any firmness, but simply signifies space, or expansion. The
word star (coming, as it does, from aarrif)) is not derived from the same root
as stereoma, but from the negative, signifying unsteady, no doubt in allusion

to the twinkling light of the stars.

lo The opinions of aiu-ient philosophers as to the nature of the stars

were very various. (»SVe Plutarch's MoralUi de Placitis Philosophorum,
lib. II.) Many siippo.sed them to be nothing but ])right ornaments, or, as it

were, nails fixed in the crystalline sphere, or ilrmament. (rjXai' diKrjv kuto-

n(iTT]y(vai tm Kpya-rnWofi^t'i.) 7\nax!igoras said that they were stones flung up
fn^m the earth, and kindled by the ra))id whirling motion of the a'ther,

(tti 6' (iiTovia rrji Trc/ji^tiryo'fcoj dvapTTu^nvTa ntTpns (k tijs yrji, Ka\ KaracpXe^avra
TovTOi Tj(TT(piKivai.) Hcraclidcs and the ]*ythagoreans said that each star was
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a world, like the earth ; and the same view was held by the followers of

Orpheus. A great variety of opinions prevailed respecting the nature, dis-

tance, and magnitude of the heavenly bodies, most of which are stated in

the work of Plutarch already referred to.

II. Of the Circumsolar Motion of tJie Heavens.

11 At the same time that an ordinary observer notices the permanency
of form and relative position of the various groups of stars, he perceives that

every star is moving slowly and steadily ; an hour is sufficient to convince him
of this. Let him fix his eye on any particular star—say, for instance, one of
the seven, in the Great Bear—and let him mark its position with reference to

some terrestrial object, (not too near him,) such, for instance, as the top of a
tree or chimney, or the ridge of a roof, and he will soon perceive that the star

does not continue in the same place. A look at the Great Bear at five or six

o'clock of a winter's evening, and again at eleven or twelve o'clock, will show
the motion of the heavens in a striking manner ; at the first time it will be
seen in the position represented by fig. a ; at the second time, in that repre-
sented by fig. h. At five or six in the morning the figure will be inverted, as

in fig. c. At 12 o'clock in the day, if the stars were seen, (as they can be

through a telescope,) they would appear as in fig. A. At the same hour in

the evening, the stars will come again into the same position.
12 With a little care, three facts may be noticed respecting the motion

of the heavenly bodies :
—First, That they all describe parallel circles about

one point of the heavens, called the North Pole, (supposing the observer to

be in the northern hemisphere of the earth.) Secondly, That they all com-

plete their motion in the same time, coming back to the same positions every
twenty-four hours. Thirdly, That this circular motion is perfectly uniform,
each circle—i.e., each 360°, being described at the rate of 15° per hour, or 1°

in every four minutes of time.

13 To observe the truth of these facts, some simple instrument will be

necessary, as, for instance, a little telescope mounted in the following way:
—

E D (fig. e) is the telescope, the „ ,

eye-hole being at D; C is a joint to \ /' P
which the telescope is fixed ; B C, \ /
a short hollow cylinder, or tube, to

the extremity of which the telescope
is jointed by the joint C. By means
of this joint we may set the telescope
at different angles to the tube B C.

The two holes in the joint are for

the purpose of tightening or loosen-

ing it, as may be necessary.
The tube B C fits on a piece

shown in fig.y] round which it may
be moved; and it is secured by
little screws B B. The piece on
which the tube fits is jointed at A
to the upright stem G A, by a

joint similar to that at C ; and the
stem has a heavy base, G, so that it

may stand steadUy upon a table.

14 Supposing A P to be the
direction of the axis about which
the tube B C (carrying the telescope
with it) may be turned, and D S
the direction in which
the telescope looks, .

then by making the
j

line A P point to the
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pole, and the line D S to any particular

star, it will be found, that by turning the

tube B C round, without altering the in-

clination of the line D S to the line A P,
we may always make the telescope point
to the star. This evidently shows that

the line D S, drawn in the direction of the

star, always makes the same angle with the

line A P drawn in the direction of the pole
—

i. e., that the star always preserves the same
distance from the pole, and therefore that

it describes a circle about the pole ; and
this being true, as will be found, for all the

stars, it follows that they all describe pa-
rallel circles about the pole.

15 By pointing the telescope towards

a star, leaving it in that position for twenty-
four hours, and then looking again through
it, it will be found that the star comes back to its original position in twenty-
four hours.

16 This will be found true at all hours, and therefore it follows that the

motion of the star is uniform—i. e., that it always moves at the same rate.

17 To use this instrument as above described, the position of the Pole in

the heavens must be known in order to direct the line A P towards it.

The method of finding the Pole by means of a star which is near it, called tho

Pole Star, will be explained in the next chapter. The Pole is about a degree
and a half from the Pole Star. We shall show in the next chapter how
the instrument is to be set, by means of the Pole Star and certain other stars

of the constellation called the Little Bear, so that the line A P may point to

the Pole—at least, sufficiently near the Pole for our purpose.
18 This instrument need not be made very accurately, as it is not capable

of being used with any great nicety, but only in a rough way, to observe the

general motions of the heavenly bodies, such as the diurnal rotation of the

Stars, the annual motion of the Sun, the motions of the Moon and Planets. If
a better instrument cannot be procured, such an instrument as this will be
found very useful to the beginner, as the observation of celestial phenomena,
even in a rougli way, is not only highly interesting, but very instructive as

far as regards practical astronomy.
19 Two graduated circles, which

may be made of pasteboard or paper
pasted on wood, ought to be added to

the instrument as above described—
one at C, to measure the angle which
the line S D makes with the line P A,
and the other at B, to measure the

number of degrees through which we
turn the tube B C about the polar axi.s

A P. It will be suflicient to have llieso

circles graduated to degrees, as they
could not be expected to give smaller

measures with any degree of accuracy.
20 Instead of the telescope, a rod

with a pair of ordinary sights may bo

substituted, as is shown in lig.
<j,

]\I

and N being the sights. The sight M
wliich is supposed to be next the eye,
is a small flat piece of brass with a hole

in it, as is shown in fig. i. The other

sight is a similar piece of brass, only
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it lias two pieces of tliin wire drawn across tlie hole at rij^Lt angles, as is

shown in fig. h, in order to mark the centre of the hole. The eye being placed
near M, sees these cross wires, and it shonld look in such a manner as to

make the wires appear to divide the hole M into four equal parts
—i. e., tlie

point where the wires cross each other, or as it is called, the centre of the

cross wires, should appear to coincide with the centre of the hole M.
When this is done, any object, such as a star, which is seen at the centre

of the cross wires, is in the direction in which the sights point
—i. e., the line

joining the centre of the hole M, and the centre of the cross wires points to

the star.

21 The line joining the centre of the hole M, and the centre of the cross

wires, is called the Line of Direction of the Sights, and more frequently, the

Line of Collimation. Colliniation is derived from the Latin word collineo, or

collimo, (from con and lineo,) which signifies, to direct one thing in a straight
line toioards another—i. e., to aim at. This is a line of great importance in

astronomy, and we shall speak more of it presently.
22 The telescope (if the instrument have a telescope instead of sights)

should be furnished with cross wires in the focus, to mark its line of direction

or collimation. The magnifying power of the telescope may be very small.

A single object-glass of three or four inches focus, and a single eye-glass of one
or two inches focus, will form a sufficiently good telescope.

"With an instrument of this kind, any person may satisfy himself respecting
the uniform circumpolar motion of the heaveuly bodies : first of all, that

each heavenly body always keeps at the same distance from the pole, or, in

other words, that it describes a circle about the pole ; secondly, that it com-

pletes this circular motion in twenty-four hours ; thirdly, that it always
moves at the same rate, namely, 15° per hour, or 1° in four minutes.

23 To prove these facts with accuracy, it is necessary to employ much
more perfect and delicate instruments than the above. Astronomers employ
what is called a Transit instrument, which we shall presently describe at

some length, to observe the time at which each heavenly body comes on a

E
articular line called the Meridian, and for this purpose it is necessary to

ave a first-rate clock to subdivide time with accuracy to a fraction of a
second. To determine how far any heavenly body is from the pole, astro-

nomers use another instrument, called a Mural Circle, or an Altitude Listru-

ment. Both these instruments are extremely simple as regards their motions,
and are capable of wonderful accuracy when well made. A third instrument,
called an Equatorial, is made use offer measuring small spaces and distances

in the heavens. These three instruments, fixed in a convenient building,

together with the clock, and some minor instruments, make an Astronomical

Observatory. The rude instrument above described may be made to repre-
sent any one of these three great, or, as they are called, capital astronomiral
instruments. If the line A P be made vertical, and the tube 13 C fixed in such
a position that the line D S may be in what is called the meridianplane

—
i. e., in

the vertical plane which contains the pole, then the instrument represents a
Transit telescope. If, in addition to placing the instrument thus, a gra-
duated circle be fixed at C, to measure the inclination of the line D S to the

line A P, it represents a Mural Circle. If A P be fixed so as to point to the

pole, as originally supposed, then the instrument represents an Equatorial.

III. The Earth's Hotation the Cause of the Apipannt Circumpolar
Motion of the Heavens.

24 The circumpolar motion of the heavenly bodies ma}^ be either an
actual and real motion, or it may be only apparent, being caused by an opposite
motion of the spectator. If we suppose the Earth to be a round body, as it

may be proved to be by observation and measurement, and to revolve from
west to east once in twenty-four hours, about an axis passing through the two

poles, this wUl sufficiently account for the apparent motion of the heavenly
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bodies from east to west about the pole ; for a motion of tbe earth round its

axis from west to east would evidently make the stars appear, to any observer
on the Earth's surface, to move about the same axis in the contrary direction,
from west to east. The natural impression, on perceiving the circumpolar
motion of the heavens, is, of course, that it is a real motion ; and this was the

opinion of rnankind, with a few exceptions, for many ages. The inquisition

compelled Galileo to abjure the Copernican doctrine, (which taught both the

annual motion of the Earth about the Sun and its diurnal motion about its

axis,) and decreed,
' that the proposition, that the Earth is not the centre of the

world, nor immoveable, but that it moves, and also with a diurnal motion, is

absurd, philosophically false, and theologically at least erroneous in faith.'

The story that Galileo, on rising from lus knees after the abjuration,

whispered,
' E pur se muove'— ' It moves nevertheless'—is well known.

25 The doctrine, that the Earth was the immoveable centre of the

universe, which was the basis of the Ptolemaic system, was universally
received until the time of Copernicus, who published his celebrated work,
J)e Revoliit'tonihns Orhiiivi Ccelesfium, in 1543, in which he refutes, but in a

cautious and hypothetical manner, the complex system of Ptolemy, which

taught that the stars were carried round the Earth daily by an enormous

crystalline sphere, and that the motions of the Sun, Moon, and planets, were

produced in the same manner. Considering the enormous distances and

magnitudes of the heavenly bodies, and the unnatural machinery of cycles and

epicycles by which the planetary motions were accounted for, Copernicus felt

that some other hypothesis respecting the celestial revolutions was necessary
to satisfy his mind. He found that some ancient philosophers had taught the
motion of the Earth about its axis and its annual motion about the Sun.

Carefully and cautiously considering these views, he at length came to the
conclusion that the Suu is the centre of the universe, and that the Earth revolves

not only about the Sun, but also about its own axis, whereby the apparent
diurnal motion of the stars is produced. These views he published in the work
above alluded to. which was dedicated to the pope, Paul III. After the time
of Galileo, the Copernican system prevailed, and the Ptolemaic was neglected,
tliough the works of both astronomers were still condemned as heretical by
the Romish church. Mr. Drinkwater, in the Library of Useful Knoioledcje,
states, that both were in the Index Expurgatorius for 1828, with the words
'JS^isi corrigatur.' But on this point see Lyell's Geology, p. 58 (7th ed.)

26 The proof of the Earth's rotation about its axis is, in a great measure,
derived from the fact that it simply, naturally, and reasonably accounts for

the apparent diurnal motion of the heavens, which the Ptolemaic system
does not. In addition to this, the peculiar llgure of the Earth, which is found
to be nearly splierical, but somewhat flattened at the poles and protuberant
at the equator, indicates the existence of a centrifugal force, caused by
rotation about an axis. Experiments onpendulums afford clear evidence of
the existence of this centrifugal force. Experiments on falling bodies, which
must be considered accurate and satisfactory, have been made, and it appears
from them thiit a body let fall from a considerable height always falls a little

to the east of the vertical; this can only be accounted for by the Earth's

rotiition. Observation shows that the Sun, Moon, and planets, revolve from
west to east about their axes, and it is not unreasonable to conclude that the
I'^arth is not an exception to what appears to be the loile of the planetary
motions.

27 There is another proof that the Earth is not fixed, of the most con-

vincing kind, derived from the phenomenon of the aberration of liglit, of which
we shall presently speak. By this curious displacement, tiic Earth's motion 13

m.ide visible in every star, as it were in miniature, each slar describing an

apparent orbit, similar to tlie motion of the Eitrlh. This, however, applies to

the motion of the Earth about the Sun.
28 One otlicr consideration tends to confirm the trutli of the opinion that

the Eartli revolves about its axis. It is this, that a most important end is
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gained by the Earth's rotation—namely, tlie axis is tliercby kept steady in

one position. But for its rotation, the Earth's axis would be continually

changing from one direction to another, and the effect of this would be extra-

ordinary vicissitudes of seasons ; we should be at one time in the polar

regions
—at another, m the tropics, subject to rapid and irregular changes of

climate, and to violent disturbances of the atmosphere and the ocean. The

example of a common spinning-top or hoop is suflicient to show the effect of
rotation in keeping a body in one position. It would be a practical impossi-

bility to balance a top by placing it with its point on the ground, without

having first communicated to it a motion of rotation ; but once make it spin

rapidly about its axis, and it will stand steadily on its point
—so steadily that

it will require a considerable blow to upset it. The same thing is true of

trundling a hoop ; the rotation communicated to it keeps it so steady that the

pressure of the stick upon it sideways does not upset it, but merely causes it

to turn slightly out of its course.

29 It is, then, by a rapid motion of rotation that the ' round world is

made so fast that it cannot be moved,' not absolutely fixed, it is true, but
fixed with its axis in one position, by which means the changes from night to

day, and from season to season, become uniform and regular. And no doubt
the same important end is gained by the rotation of the Sun, and Moon, and

planets, each about its axis, and by the revolutions of the planets about the

Sun. It is by a wonderful combination of motion and attraction that the

Bolar system is preserved unchanged, and each planet kept at its proper
distance from the Sun. And the rotations and proper motions of the stars,

now so clearly made out by astronomers, indicate that the same system per-
vades the universe. It is, most probably, by their motions and attractions

that the stars are preserved, each in its place. Without that perpetual revo-

lution and rotation, and that bond of attraction which unites the remotest

systems, the whole universe, as far as we may presume to judge, woidd drift

in confusion in the boundless ocean of space, aud become a formless chaos.

IV. Globular Form of the Earth.

30 It is not necessary to say much on this point here ; that the Earth
is a globe may be, and has been, continually proved by actual observation

and measurement. The most commonplace observation is sufficient to

make the fact evident. In every part of the ocean, the horizon is visibly cir-

cular, this proves that the ocean, which covers a considerable portion of the

Earth's surface, is globular. The same is true of the great inland lakes which
are found in various parts of the world. The appearance of a ship approaching
land—the masts first becoming visible, and then the hull, is a familiar proof of

the Earth's rotundity. So also is the circular shadow of the Earth, cast by
the Sun on the Moon, in an eclipse. The circumnavigation of the Earth,
which is no uncommon occurrence, may also be adduced. The best proof is

actual measurement ; but we could not say anything satisfactory on this point
without introducing mathematical technicalities.

V. Proper Motion of the Sun, Moon, and Planets.

31 We have stated above, that, with afew exceptions, the heavenly bodies

always preserve their relative places unchanged, and appear to describe

circles about the pole, at the invariable rate of 15° per hour, so completing
the whole circuit of 360° in twenty-four hours. We shall now briefly

explain what the exceptions are, commencing with the Sun, whose motion in

the heavens is the cause of so many important changes to us: those changes
from light to darkness, and from heat to cold, which give rise to day and

night, and bring about in order the various seasons of the year. We shall then

briefly consider the motion of the Moon, and the apparently irregular and
anomalous wanderings of the planets which were so satisfactorily unravelled

by Copernicus. The annual motion of the Sun, and the monthly revolution
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of the Moon, are simple enough at least to ordinary observers, being always
from west to east ; but the motions of the planets seem to be governed by
some compUcated law—they sometimes move eastward, sometimes westward,
and they sometimes remain stationary. They were siipposed in ancient

times to wander irregularly over the heavens, and hence they were called

irXavrjToi, or wanderers, by the Greeks, and '

errantes' by the Latins, and
sometimes '

vagae.'

32 These motions and appearances of the Sun, Moon, and planets are

beautifully described by Cicero, in the second book De Natura Deorum, which
is so much to the point, that we cannot do better than transcribe it here :

—
' There remains, last of all, and at the greatest altitude above our habita-

tion, surrounding and keeping in all things, the expanse of heaven, which
is also called the fether, the extreme region and boundary of the universe ;

in which, in the most wonderful manner, bodies of fire perform their ap-

pointed motions ; among which the Sun, though much exceeding the Earth
in magnitude, revolves about it. And he by his

rising
and setting makes

day and night; and at one time approaching (towards the pole), and at

another receding, he turns back twice every year, at opposite points of his

course— (i. e., at the solstices at midsummer and midwinter) ; between which,

during one period he chUls the Earth, as it were, with sadness, and during
another gladdens it so that it seems to rejoice -with the heavens. The Moon
also, which, as mathematicians show, is more than half the magnitude of the

Earth, wanders over the same part of the heavens that the Sun does ; at one
time beuig in the same quarter with the Sun, and at another time in the op-

posite, she transmits to the Earth the light she receives from the Sun, and
she undergoes various changes of brightness ; also, at one time, she comes
between us and tlie Sun, and obscures his light, and at another time, falling
into the shadow oftheEarth, which comes between her and the Sun, she becomes

suddenly eclipsed. In the same part of the heavens also those stars, which
we caU wanderers, are caused to revolve about the Earth, rising and setting
like the Sun and Moon ; and the motions of these stars are sometimes direct

and sometimes retrograde, and sometimes also they become stationary ; and

nothing is more wonderful, nothing more beautiful, than this spectacle. After

these, comes an immense host of fixed stars,' &c. &c.*
He then goes on to describe the different constellations, and in so doing,

he quotes a considerable portion of the astronomical poem of Aratus.

33 The motions of the Sun, Moon, and planets are twofold -.—first, they
partake of the same apparent circumpolar motion as the fixed stars, which,
as we have explained, is caused by the Earth's rotation about its axis; secondly,

they have other motions which the stars have not, and which are therefore
caUed Proper (or peculiar) Motions. These motions we shall now describe.

* ' TJcstat ultimus, et a domiciliis nostris altiasimus, omnia cingens et coercens, cceli corn-

plexus, qui idem ictlier vocatur, extrcma ora et dcterminatio mundi : in quo cum admirabilitate

maxima ignea^ forma; cursus ordinatos definiunt. E quibus Sol, cujus magnitudine multis

partibus terra supcratur, circum cam ipsam volvitur. Isque oriens et occidens, diem iioc-

teraque coniicit, et modo accedens, tum autcm receden?, binas in singulis annis reversiones ab
extremo contraria.s facit : quorum intervallo tum quasi tristitia quodam contraliit terram, tum
vicissim Ifetificet, ut cum ccelo hilarata videatur. Luna autem, quae est, ut ostendunt matlic-

matici, major quam dimidia pars tcrric, iisdem spaliis vagatur quibus Sol : sed tum congrediciis
cum Sole, tum digrediens, et cam lucem quam a Sole acccpit mittit in terras, et varias ipsa
mutationes lucis habet : atque etiam tum subjecta atque opposita Soli radios ejus et lumen
obscurat, tum ipsa incidens in umbram terrae, quum e rcgioue Solis, interpositu interjectuque
terra;, repentc deficit. Iisdem spaliis ha; stell.x-, quas vagas dicinnis, circum terra feruntur,

eodemque modo oriuntcr et occidunt : quarum iiiotus tiini incitaiitur, tum rotardantur; sa?pe
ptiam insistunt. Quo speetacido niliil potest admirabilius esse niliil pulchrius. Sequitur stel-

larum inerraniium maxima multitudo,' &c. &c.



12 MATHEMATICAL GEOGRAPHY.

"VI. Proper Motion of tJie Sun.

34 The proper motion of the Sun may be easily observed and made out,

by means of the instrument above described, in tlie following manner. Let
the axis A P be directed to the pole, and fixed in that position; then, at
different times of the year, let the line D S be pointed to the Sun. It will be

easy to see when the telescope, or the rod with si<rhts, points to the Sun, by
the shadow it casts on a piece of card fixed at the extremity D, at right
angles to the telescope or rod. We may, then, by means of the graduated
circle, which we have stated should be fixed at C, measure the angle which
the line D S makes with the line A P, and so find how far the Sun appears to
be from the pole ; i. e., if the angle is 80°, then the Sun is 80° from the pole,
if 90°, the Sun is 90° from the pole, if 100°—100°, and so on. We may here

observe, that when a heavenly body is 90° from the pole it is said to be in the

equator, because, if it be 90° from the North pole, it must also be 90° from the
South pole

—
i. e., it is halfway between the two poles, its distances from each

are equal, and it is said to be in the equator. The ecpiator is, in fact, that
circle every point of which is at equal distances—i. e., 90° from each pole.

35 Now, if we observe the Sun, as we have just stated, we shall find,
about the third week in March, that the Sun is 90° from the North pole; and
at the corresponding periods of the following months, we shall find that the
Sun's distance from the pole will be exhibited, in round numbers, by the
foliowmg table :

—
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the equator, and slowest when he is at the greatest distance from the equator ;

in fact, about the third week in June, and the corresponding period in

December, he is sensibly stationary for some days
—i. e., his motion towards

or from the pole is scarcely perceptible. This will be easily seen from the

following table, in which his motions in March and June, 1849, are compared.
A similar table would show his comparative motions in September and
December.

Day of the
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liours and fifty-seven minutes, as sliown by the -watch. We do not suppose
the rate of the watch to be perfectly accurate ; it slioukl be of course a

tolerably good watch, but it is no consequence if it gain or lose a few minutes
in the day.

43 Again, let precisely the same observation be made upon the Sun on
two successive days, and in tliis way let the time, as shown by the watch, in
which the Sun completes his revolution be determined. In the example above

supposed, it will be found that the Sun's time of completing his revolution
will be very nearly twenty-four hours and one minute, as shown by the watch.
And in all cases, whatever star we make our observations upon, it will be
found that the Sun takes very nearly four minutes longer to complete his

revolution than the stars do, for all the stars, as we have already stated, Avill

complete their revolutions in exactly the same length of time. The Sun,
therefore, is about four minutes later than the stars every day.

44 Now what is the cause of this ? It is not the motion of the Sun
towards or from the pole, because such a motion would not in any way affect

the time of the Sun's coming into the plane of the meridian, it would only
make him cross that plane nearer to or further from the pole, as the case

might be. The cause must be, therefore, a backward transverse motion—i. e., a motion perpendicular to the motion towards or from the pole,
which makes the Sun arrive at the plane of the meridian four minutes late

every day—i. e., four minutes later than if the Sun were, like the stars, fixed

in the heavens, and only subject to an apparent motion caused by the rotation

of the Earth about its axis. If we suppose the watch to be regulated by the
stars—i. e., if it shows twenty-four hours as the time of each star's completiug
its revolution, then, if the Sun crosses the meridian plane at twelve o'clock

to-day, he will not cross it to-morrow till about four minutes past twelve. At
twelve o'clock to-morrow, therefore, the Sun will be one degree behind the
meridian ; for in four minutes of time each heavenly body describes one degree
of its apparent circular motion, and therefore as the Sim \\ill arrive at the

plane of the meridian at four minutes past twelve o'clock, he must be one

degree behind that place at twelve o'clock.

45 We have now made out in a rough way the proper motions of the

Sun ; he has two proper motions, one towards or from the pole, as the case

may be, the other a backward motion perpendicular to the former, at the rate

of about one degree daily.

By the combination of these motions the Sun appears to describe an

oblique circle in the heavens, moving backwards, (that is, fi*om west to

east.) Moving in this circle, he crosses the equator, at the time of the

equinoxes, at an inclination to the equator of about 23|°. This circle is

called the ecliptic, because eclipses of the Sun and Moon occur only when the

Moon crosses or comes near this circle.

46 The proper motion of the Sun is only apparent, being caused by the

Eai-th's real motion about the Sun. The Earth is one of the planets, being
the third in order from the Sun ; the planets all revolve round the Sun in

planes, but little inclined to each other, and in nearly circular orbits. This is

the Copernican theory, and it is the only rational way of accounting for the

Sun's apparent proper motion, and the apparent proper motions of the planets
—

of which we shall speak immediately. Newton's theory of universal gravitation

applied to determine the motions of the solar system, confirmed as it is in

the most astonishing manner, by predictions of eclipses and occidtations, and

by solar, lunar, and planetary tables calculated from it, and verified with the

greatest exactness by repeated observations, proves beyond doubt the truth

of the Copernican theory, as also does the phenomenon of aberration, to which
we have already alluded.

47 The apparent motion of the Sun towards and from the pole is caused

by the inclination of the Earth's axis to the plane of the ecliptic
—

i. e., the

plane in which the Earth moves round the Sun. If the Earth's axis were

perpendicular to this plane, the Sim would always appear to be 90'^ from the
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pole, as is manifest. But this not being tlie case, the Sun sometimes appears
to be nearer to, and sometimes further from, the pole, as the Earth moAes
round.

48 To show this, we must observe that the Earth's axis remains parallel
to itself, or very nearly so, during the year

—i. e., it always points in the

same direction ; also its inclination to the plane of the ecliptic is G6^° in

round mxnibers.

Now, this being the case, suppose E, fig. a, to be the Earth's centre, E P

its axis, and S the Sun, the angle PES being 66|°; then, in this position of

the Earth with reference to the Sun—the polar distance of the Sun—i. e.,

the angle P E S, is 66|°.
But in six months the Earth will describe half its orbit round the Sun, and

therefore come into the position E', just opposite E on the other side of S, as

is represented in fig. /3 ; also the axis E' P will be parallel to its former
direction E P, as is shoM-n in the figure. Therefore the angle P E' S, which
is the Sun's polar distance, will be evidently greater than 90°—in fact, as

much greater than 90° as P E S is less than 90° ; in other words, the Sun
will be 1131° from the pole.

49 It appears, therefore, that in one position of the Earth, the Sun will

be 001° from the pole, and in six months after 113|° from the pole. During
the six months, the polar distance will gradually increase from GG^" to 113|°

being 90° at the end of three months. In the remaining six months of the

year, the polar distance will diminish till it becomes CG^° again
—

namely,
when the Earth comes back to the position E.

The Earth in the above figures is supposed to move about S in a plane

perpendicular to the plane of the paper, llence it appears tliat the supposi-
tion of the parallelism of the Earth's axis, as it moves round the Sun, accounts
for the changes in the Sun's polar distance.
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VII. Proper Motion of the Moon and Planets.

50 The proper motion of the Moon is similar to that of the Sitn, only
about 13 times quicker, and rather irregular, at least, apparently irregular,
but really obeying a regular, though complicated law. The Moon's proper
motion may be observed by the instrument we have described, and exactly in

the same way as the Sun's. It takes place in a circle inclined about 5° to the

ecliptic, in which she moves from west to east in less than a calendar month.
The following table will best explain the nature of her motion, which, like

that of the Sun, is twofold—one motion towards or from the pole, the other a
backward motion:—

Day of
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continually movino; backward among the stars, (i. e., from west to east,) al tlie

rate of about lf° per day. Up to the 13th of February, this daOy backward
motion became continually smaller, being 1|° on the 1st of Febraary, 1|^° on
the 5th, only ^° on the 10th. Between the 13th and lith. Mercury had no

proper motion backwards or forwards, and so far became stationary. On tlie

loth, Mercury began to move forward (i. e., from east to west) at the rate of
i° per day ; on the 20th, this forward motion had increased to ^° daily ; on
the 25th to 1° ; on the 1st of March it had diminished again to |° ; on the

5th to i°
; and between the 8th and 9th, Mercuiy became stationary again ;

after this the motion became again retrograde.

52 From this description of the apparent proper motion of Mercury
among the stars, which applies to A\>nus likewise, it is easy to understand
the words of Cicero above quoted,

'

quorum motus turn incitantur, turn

retardantur, sajpe etiam insistunt.'

We have considered Mercury in the above description on account of his

rapid motion, but it is diiBcult to see him on account of his proximity to the
Sun. Venus would be the proper planet to make observations upon with the
instrument above described, by the assistance of M'hich, as in the case of the

Sun, the proper motions of the planet may be made out.

VIII. The Complicated 3Iotions of the Planets are exjilained hy supposing
that they and the ILarih move about the Sun as centre.

53 The explanation wliich Copernicus gave of the apparently complex and

irregular motion of the planets was, that they all, along with the Earth, move
round the Sun as centre. Tliis motion takes place nearly in one plane, (at

least as regards the principal planets,) namely, the plane of the ecliptic. AH
the planets move the same way, which is from west to east—i. e., contrary to

the apparent diurnal motion of the heavens, but in the same direction as the

Earth's rotation about its axis, which causes that apparent motion.

54 It is the combination of the motion of the planet and that of the

Earth, that makes the former appear sometimes to move forward, sometimes

backwards, and sometimes to be stationary. To a spectator in the Sun, the

motions of the planets would appear simple enough, the Sun being the centie

about which they all move. But to a spectator on the Earth, which is not

tlie centre of^ motion, and which moreover is itself moving round the Sun,
the planetary motions must necessarily appear very complicated. To exjilain
the fact that the planet's apparent motion is sometimes from east to west,
sometimes from west to cast, and
sometimes ceases altogether, Ave

have only to consider the dif-

ferent relative positions of the

Sun, the Earth, and the planet.

55 Let us suppose the planet
to be what is called inferior

—
i. e., nearer to the Sun tlian the

Earth is, of which kind there are

two, Mercury and Venus. In
this case the motion of the planet
about the Sun will be quicker
than that of the Earth, for the

nearer a planet is to the Sun,
the faster it moves. In the first

place, suppose the three bodies

to be in the positions represented
in fig. J, E denoting the Earth,
S the Sun, and P the planet

—
say Venus, for example. The
arrows show the directions in

C
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which E and P are moving in the circular orbits about S. While P is moving
over a space of 10 miles along its orbit, E will describe a space of about 8|
miles, for the velocity of the Earth is, in round numbers, to that of Venus,
as 8| is to 10.

Now the effect of the Earth's motion of 8| miles, will be to produce an

apparent motion in Venus of 8^ miles., but in the opposite direction to that

of the Earth*—i. e., in the direction of the arrow B. This apparent motion
must therefore be added to the real motion of Venus—namely, 10 miles—
which gives altogether a motion, in the direction B, of 18| miles.

56 Secondly, suppose the
three bodies to be in the posi-
tions represented in fig. h, then
the motion of the Earth will, as

before, communicate an apparent
motion of 8^ miles to P, but
now in the contrary direction to

the arrow B, which shows the
direction in which Venus de-

scribes her real motion of 10
miles. The apparent motion
must therefore now be sub-
tracted from the real motion,
and this will leave altogether a
motion of 1^ miles in the direc-

tion B.

57 Hence, to a spectator on
the Earth, Venus, when situated

as in fig. j with respect to the
Earth and Sxm, will appear to

move with almost double her

real velocity, from west to east, for that is evidently the direction in

which B points in fig. j, being the direction in which the Sun will appear to

move, in consequence of the Earth's motion about him. But when situated

as in fig. Tc, Venus will appear to move, with not one-fifth of her real velocity,

in the opposite to the former direction, that is, she will appear to move from

east to west.

58 Thirdly, when the three

bodies are situated as in fig. I,

the real motion of Venus will

be oblique to the hue E P, and
so will the apparent motion
which arises from the Earth's

real motion, and is equal and

opposite to it. But the former
motion will be more oblique
than the latter, and therefore

the former motion, which is the

greater of the two, will appear
more diminished in conse-

quence of the obliquity of the

line E P, than the latter, so

much so, that supposing E and
P to be in the proper relative

positions in their orbits, the

two motions will appear to counteract each other, and the planet will then
seem to be stationary.

* A spectator in smooth and rapid motion, as for instance in a railway carriage, becomes
insensible of his own motion, and fancies tliat external objects, trees, buildings, &c. are all

moving backwards at tlie same rate that he ia really moving forwards
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59 Thus it is evident that the Copernican hypothesis (that the planets,

with the Earth, move round the Sun as centre) clearly explains the otherwise

unaccountable fact of the planets sometimes appearing to move irom west to

east, sometimes from east to west, and sometimes to be stationary.
60 The same reasoning as the above would apply to the supenor planets,

or those farther than the Earth from the Sun, of which the principal are

Mars, Jupiter, Saturn, Uranus, and the lately discovered Neptune. Only
a slight difference must be made because of their real motions being

always greater than the apparent motion produced in them by the real motion

of the Earth.
61 We have now given a suiScient general statement of the principal

celestial motions, to serve as an introduction to the subject of astronomy.
In the following chapters we shall confine our attention to the practical part
of astronomy, as far as it is important to our present purpose, and space wiU

permit.

CHAPTER II.

THE CELESTIAL SPHEEE AND ITS CIECLES.

THE CONSTELLATIONS.

I. Importance of a knmcledge of the Constellations.

A KNOWLEDGE of the manner in which the stars are grouped together
and distributed over the heavens, and some degree of familiarity with

the names and positions of the different constellations, and of the principal
stars composing them, are highly desirable, not only as matters of deep
interest, but also of practical importance. It is true, indeed, that an astro-

nomer in his observatory may make his observations without ever having
looked upon the heavens with the naked eye, he may, by means of his

catalogues, his tables, and his clock, point his telescope to any particular

heavenly body without looking out for it beforehand; and so far the know-

ledge we speak of is of no importance to him. But, if he wishes to compare
his observations with those of others in past times, and to study the records

of astronomers, both ancient and modern, he must be perfectly familiar with
the classification of the stars into constellations which has prevailed over
the whole civilized world for centuries, and which has the sanction of every
great astronomer since the earliest times.

63 But there are very it'w who have an observatory to make use of; the

great majority of persons wlio study astronomy practically must make their

obscn'ations with portable instruments, in unknown latitudes ; indeed, the

oliject such persons iiave in view is to determine where they are on the
Earth's surface, and it is chiefly for this purpose that they study astronomy.
Now to such persons, catalogues and tables can be of no use, as far as finding

any particular star is concerned ; for an astronomer cannot point his telescope

by such means except lie knows his exact position on the Earth's surface. A
sailor who wishes to direct his course over the ocean by astronomical observa-

tions, must know where to look for each heavenly body he makes use of for

that purpose; and the same is true of every observer in an unknown locality;
he must be perfectly familiar with the different groups of stars, the names

tliey are called by, and their relative positions in the heavens ; otherwise,
however well versed he may be in the theory of astronomy, he wUl not bo
able to make any use of it practically.

64 But it may be said that the classification of the stars which has been
80 long in use, is perfectly arbitrary, having no absolute relation to their actual

distribution and arrangement ; that a much better, and less absurd system of
c2
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grouping miglit be adopteJ than the monsters and figures of the celestial globe.
This may be true, to a certain extent, but exactly the same thing might be
said of the division of England into counties. If any one proposed to make a

new and more convenient division of England, by forming it into squares, or

rectangles, or any other regular figures, it would be easy to show the useless-

ness and inconvenience of such a proposition, by saying that the present
division into counties has been in existence for a long period of time, that it is

recognised in our laws, our historical records, and our literature, and that it is

in many cases well suited to the natural divisions of the country. We may
make a similar answer to any one objecting to the present division of the

heavens into constellations. It has been in existence for centuries. Astro-

nomers have always made use of it in describing celestial phenomena, and in

recording their observations ; and ancient writers are full of allusions to it,

not only astronomical and geographical writers, but poets, historians, chro-

nologers, and even the writers of the inspired volume. Besides, the division

is by no means unsuitable to the actual grouping of the stars, and makes a

much more lasting impression on the memory than a more regular division,

as, for example, into zones and segments of zones, would do.

65 To the geographical student, a perfect acquaintance with the constel-

lations is absolutely necessary, if he wishes to make any practical progress in

the scientific part of the subject. We shall therefore devote the present

chapter to this part of astronomy, and endeavour to give a fair general idea of

the manner in which different constellations are distributed over the heavens,
and the positions of the principal stars composing them.

II. Preliminary Observations resjoecting tJie Celestial Spliere
and its Circles.

66 Before we proceed to the description ofthe constellations, we must first

say a few words respecting the celestial sphere and its circles, as we shall have
to refer to these points constantly in all that we say respecting the constel-

lations.

67 Celestial Sj)7iere.
—A sphere is the surface in solid geometry, which

corresponds to the circle in plane geometry. Every point of a spherical
surface is equally distant from the centre, and every part of the surface has

the same degree of curvature. The distance of any point on the surface of a

sphere from the centre is called the radius of the sphere, in the same manner
as in the circle.

The Celestial Sphere is a sphere described about the eye of the observer

as centre, with a radius of very great length. On the surface of this sphere
all the heavenly bodies are projecte'J, by lines drawn from the eye—that is to

say, if P Q E be supposed to represent
a portion of the spherical surface, E, the

eye of the observer— i. e., the centre,
and ABC any heavenly bodies at

different distances fromE ; then, if linos

be dra^^n from E through A B and C,
to meet the spherical surface at the

points A' B' C, these points are said to

be i\\e 2orojections of the heavenly bodies

ABC vpon the spherical surface, and the

heavenly bodies are said to be projected

hy these lines upon the spherical surface.

68 In point of fact, the heavenly
bodies are so far off that the eye cannot

appreciate their different distances, and they appear as if they were all at the
Eanie distance from it—i. e., we viow^ them as if they were all projected on a

sphere of immense extent, described round the eye as centre.

6^ It is very convenient to make use of an imaginary sphere as a means
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of representing tlie apparent positions of the heavenly bodies. The common
celestial globe is intended to exhibit this sphere in miniature, with the various

stars and constellations placed upon it, as they actually appear to the eye to

be placed in the heavens.

70 It is important to explain for what reason we suppose the radius of

the celestial sphere to be of immense length. It is not merely because it

appears to be so, but because, by such a siipposition, we avoid the necessity
of defining very exactly the position of its centre. It would be very incon-

venient if we considered this sphere to be described with a radius equal to the

Moon's distance from us, great as that distance is ; for then a change of the

observer's position would sensibly alter the position of the celestial sphere.
Even the Sun's distance, and we may, in the present perfection of astronomical

science, say, even the distance of the nearest fixed star, would be too short a

radius for our purpose. As this is a point of considerable importance, espe-

cially as it relates to what is called Parallax, we must endeavour to make
our meaning clear by means of a figure.

71 Let A and B, (figs. 2 and 3,) be two centres, about
'"

which two circles of equal radius are described. The distance

between A and B, in fig. 3, is the same as in fig. 2, but the

radius of the circles in fig. 3 is much longer than in fig. 2. It is

easy to see, by a simple inspection of the two figures, that the

two circles in fig. 3 are much more nearly coincident with each
other than the two circles in fig. 2. This is made more mani-
fest by fig. 4, which represents the two circles in fig. 2 magnified so much as

to become the same size as the circles in fig. 3.

Fig. 3

72 Now, we may suppose A and B to be the positions of two observers
on the Earth's surface, and the two circles to represent celestial spheres de-
scribed about A and B as centres. If the radius with which the spheres are
described be so small (compared with the distance of A from B) as is repre-
sented in iig. 2, it is clear that the observer at B will employ a celestial

sphere sensibly difl'erent in position from that employed by the observer at A.
But if tlie radius of the spheres be as large (compared with the distance of A
from B) as is represented in Iig. 3, then the t\f o spliercs will not difi'er, as

regards their position, in anything like tlie same degree as in the former case.

If we had s])ace on lliis pajxT to represent two s])liercs described with a
radius immensely exceeding t)ie distance between the centres A and B, it is

oasv to conceive, by comparing tigs. 3 and 4, how little the two spheres would
diller from each other in position.
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73 Hence the importance of supposing tlie radius of the celestial sphere
to be very great, compared with the greatest distance at which two places of
observation on the Earth's surface may be from each other; for then we
may suppose that the celestial sphere at both places is the same both m
magnitude and position, at least, we may consider the change of position of
the celestial sphere, in consequence of the observer's change of place, to be

practically insensible, compared with the magnitude of the sphere. We may,
in fact, assume, without any error worth taking into account, that observers

at different places on the Earth's surface, however distant from each other,

project the heavenly bodies on the same celestial sphere.
We must remember that, in consequence of the Earth's motion round

the Sun, an observer changes his place in every half year, by a distance of

190 millions of miles, in round numbers. Therefore, we must consider the

radius of the celestial sphere to be immensely greater than 190 milhons of
miles. The simplest thing to say on the subject is this—that the imaginary
celestial sphere is of such enormous dimensions, that the whole space occu-

pied bv the solar system is a mere point compared with it, just as the hole

made by the point of a compass in describing a large circle on paper is con-

sidered as a mere point, though in reality it is of sensible magnitude, and

might be made to appear large enough if magnified.

74 Circles of the Celestial Sphere.
— Circles described on the celestial

sphere, with the observer's eye as centre, are employed very conveniently to

measure the angles, made by lines drawn from the observer's eye, in the

foUowinc manner :
—

Let E, fig. 5, be the observer's eye, P Q R a portion of the celestial

sphere, A and B two heavenly bodies,
which are projected upon the celestial

sphere by the lines E A and E B, which
meet the sphere at A' and B'. "With E as

centre, describe on the sphere a circle, A'
B' C, passing through the points A' and
B',and divide the whole circumference of
this circle into 360 equal parts or degrees.
Then, if the portion A' B' of its cir-

cumference contains 10 of these equal
parts, it is clear that the angle A' E B'
is an angle of 10 degrees ; if it contains
20 of the equal parts. A' E B' will be an

angle of 20 degrees, and so on If, there-

fore, we conceive every circle described
on the spherical surface about the eye

as centre, to be divided into 360 equal parts, each of these parts into 60

equal subdivisions, or minutes, and each subdivision into 60 equal subdivi-

Bions, or seconds, again ; these divisions and subdivisions will show hovf

many degrees, minutes, and seconds there are m the angle contained by any
two lines drawn from the eye. By producing the two lines to meet the

sphere, and then connectmg the points of meeting by a circular arc, described
about the eye as centre, the divisions and subdivisions of this arc will show
how many degrees, minutes, and seconds there are in the angle made by the
two lines.

75 This method of exhibiting the angles, which lines dra^vn from the

eye make with each other, by means of circular arcs described on the surface

of the celestial sphere, is very convenient, as it greatly helps the mind to

understand and make out how such angles are related to each other- This is

the foundation of what is called Spherical Triyonometry, of which we shall

speak more hereafter.

76 Small and Great Circles of the Sphere.
—The circles we have just

spoken of are called Great Circles of the Sphere, the distinguishing property
of which is—that they are described about the centre of the sphere (i. e., the
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rig. 6
eye) as centre. A circle described on the

sphere, about any other point as centre, is

called a Small Circle.

It is easy to see that a great circle

divides the spherical surface into two

equal parts (which are therefore called

Hemispheres) ; but a small circle divides

it into two unequal parts.
In fig. 6, A B C D shows a great

circle, and A' B' C D' a small circle of
the sphere, the centre of the former
circle being O, which is supposed to be the
centre of the sphere, and the centre of
the latter being O', which does not coin-

cide with the centre of the sphere.

77 If we make a section of a sphere
by a plane, the section wiU be circular. If the centre of the sphere be in the

cutting plane, the section will be a great circle, as is shown in fig, 7; if not.

r.e.T
F.srs

^^^^^^^^^Dp,,^^^

it will be a small circle, as is shown in fig. 8 ; A B C D showing the cutting
plane, and O the centre, in both figures.

78 We may therefore define a great circle to be the section resulting from

cutting the sphere into two equal^ parts by a plane, and a small circle to be
the result of cutting it into two unequal parts.

79 Pole ofa Circle of the Sphere.
—

Let O, fig. 9, be the centre of the sphere ;

draw any line P Q through O to meet
the surface of the sphere at the points
P and Q ; and let O B be a line drawn
from the centre O, perpendicular to the
line P Q, to meet the spherical surface

at the point B,
Now suppose P and Q to be two

points, or pivots, about which the line

P Q may turn, carrying the line O B
with it ; in fact, let P Q be an axis, and
O B a perpendiciilar rod firmly attached
to it. Then, if this axis be turned round,
it is clear that the extremity B of the
rod O B will trace a circle C B A on
the spherical surface, which circle, since

its centre is evidently at O, is a great circle.

80 IfO'B' be anotlicr line, or rod, perpendicular to tlie axis P Q and

firmly fixed to it, and if B' be the point where it meets the spherical surface,

then the point B' will trace out another circle, C B' A', when the axis is
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turned round about its pivots P and Q; and this circle will be a small circle,

because its centre, O', does not coincide with the centre of the sphere.
8i P and Q are called the Poles of these circles; the word Pole being

derived from the Greek, which signifies a hinge, pivot, or bearing, about wh.ch
a body may smoothly turn.

82 All circles described about the same poles are called Parallel Cirelcs,

or Parallels, because they are at all points equidistaTit from each other.

Thus the two circles, C B A and C B' A', being desciibed about the same

poles, P and Q, in the manner above described, are paiallel circles. An in-

finite number of circles parallel to C B A, may be described by assuming the

point O' in different positions along the axis P Q.
Every point of a great circle is 90 degrees from its pole ; for if B (fig.

10) be any point of the great circle
j-

C B A, and if we draw another great
cii'cle P B Q, connecting the points P B
and Q, it is clear that P B Q is a semi-

circle, and therefore measures 180^,

and, since B is half way between P and

Q, P B and Q B must each measure 90^.

Every point of a small circle is less

than 90° from one pole, and more than
90° from another pole.

83 Comparative Magnitudes of
Small and Great Circles.—Let P B Q
(fig. 11) be a semicircle, P Q, its dia-

meter, O its centre, O B and O' B' lines

perpendicular to P Q. Then if we con-

ceive this semicircle to be turned about
P Q as an axis, P and Q being the "

pivots
or poles, the semi-circumference P B Q will evidently describe, or, as

it is said, sweep out a spherical surface, the point B will describe a great
circle, and tlie point B' a small circle, O and O'

being the respective centres of the two circles.

Our object is to compare the magnitudes of these

two circles.

Now it is well known, that the greater the
radius of a circle is, the greater is the circum-
ference in proportion; if the radius of one circle

be twice that of another, the circumference of
the former will be twice as long as that of the
latter ; if three times, three times ; if four times,
four times, and so on. Hence, whatever be the

proportion of O' B' to O B, the same will be the

proportion of the small circle (which is described
with O' B' as radius) to the great circle (which is

described with O B as radius.)
The circular arc P B' shows the distance of

every point of the small circle from its pole P ; if P B' contain 10°, or 20°,
or 30°, the small circle is accordingly said to be 10°, or 20°. or 30° from the

pole. P B' is commonly called the Polar Distance of the small circle.

84 The fraction wliich O' B' is of O B, is called in trigonometry the sine

of the circular arc P B' ; thus, if O' B' be -^r of O B, the sine of P B' is said to
be I; if O' B' be \ of O B, the sine of P B'is said to be |, and so on. Tables
are calculated, by which the sines of arcs of every magnitude, from 0° to 90°,

may be found immediately ; so that by simple inspection of these tables we
may find what fraction O' 13' is of O Bj if the number of degrees in P B' bo

given
85 Now, whatever fraction O' B' is of O B, the same fraction is tlie small

circle described about O' as c ntre of the great circle described about O as

FiV ]l
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centre. Hence we have tlie following rule for finding what fraction the former
circle is of the latter.

To find what fraction the circumference of a small circle of the sphere is

of a gi'eat circle, look in a table of sines for the sine of the polar distance of
the small circle, and that will be the fraction requii'ed.

If the length of the great circle be given, that of the small circle is found

by multiplying the length of the great circle by the proper fraction—i. e. by
the sine of the polar distance of the small circle.

86 The following short table shows the sines of circular arcs for every
five degi-ees, from 0° to 90° :

—

. bine.
Arc

1

1
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90 Stars which can be seen only through a telescope are called telescopic
stars. They are spread over the whole expanse of heaven, in some places
close together, as in the Milky Way, in other places far apart. Where they
are close together, they are seen by the naked eye like cloudy spots or
streaks in the heavens, which, when examined by a powerful telescope,

completely change their appearance, and become assemblages of innumerable

bright pomts of light sprinkled, as it were, over a dark ground. The Milky
Way. M-hich appears like a faint, narrow cloud of irregular shape encircling the
whole celestial sphere, is well known. Besides this, there are a number of
small cloudy spots of various shapes called Nebulae seen by means of a tele-

scope of moderate power, many of which, on using a higher power, are

resolved, as it is said, into assemolages of stars. Some of them have never
been resolved even by the magnificent instrument of Lord Eosse, seen through
which they still present the same indistinct and hazy appearance as in a less

powerful telescope.

91 The classification of the stars visible to the naked eye into six classes

or magnitudes is very convenient in a general way ; but for accurate pur-
poses it is too rough, and subject to great uncertainty ; so much so that many
stars, which are considered in some maps as of one magnitude, are in other

maps put down as of a different magnitude. Thus, for instance, in Littrow's

maps (Atlas des gestirnter Himmels) the seven stars in the Great Bear are

represented to be all of the second magnitude, except the star marked 8,

which is put down as of the third. But in the maps published by the Society
for the Diffusion of Useful Knowledge, the star a is considered to be of the
first magnitude, ^, y, and q of the second, and S, e, C of the third.

92 There is, however, a good reason for uncertainty with respect to the

magnitudes of several stars, in the fact that they appear to change their mag-
nitude from time to time, being subject, from some cause or other, to a

periodical variation of brightness. Thus, for example, the remarkable star

Al^ol O Persei) suffers a considerable change of brightness in a period of not

quite three days, bein^ at one time during that period of the second magni-
tude, and at another time only of the fourth.

93 The most probable way of accounting for this change of brightness is

by the supposition that it is caused by the revolution of spots on the star's

disk, as in the case of tht. Sun, or by large planetary bodies moving round
the star as their Sun, The manner in which the brightness of Algol varies

makes this very likely, for it changes rapidly from the second to the fourth

magnitude, and then as rapidly back again to the second, after which it

remains unchanged for the remainder of the period. The change from the

second magnitude to the fourth and back again occupies only seven hours ;

while the time during which the star retains its brightness unchanged is about

sixty-two hours. This is accounted for easily, if we suppose a spot or opaque
body to revolve round the star in about sixty-nine hours, during seven hours
of which time it is between the eye and the star.

For full information respecting this interesting point, we may refer the

reader to Captain Smyth's Celestial Cycle, in the second volume of which com-

plete and accurate information is given respecting almost every star and ob-

ject of interest in the heavens. This is a most valuable, and we may say

amusing book, and ought to be in the hiinds of every one who takes an
interest in astronomy.

94 A good method of getting an idea of the magnitudes of the different

stars is to watch them as they become visible in succession after sunset. As
the daylight fades away, those of the first magnitude are seen first ; soon after,

those of the second come out, then those of the third, and so on. The light
of the Moon may also be used as a test of the comparative brightness of the

stars. For more accurate methods, see Smyth's Celestial Cycle, vol. i. p. 272.

It is scarcely necessary to obseiwe that the word magnitude, as applied to

the stars, is not used in its proper signification; it has, of course, no reference
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to the real magnitudes or dimensions of the stars, but only to their apparent
brightness.

95 We shall now proceed to describe the principal constellations, and show
how and where they are to be found in the heavens. As we go on, we shall

explain the meaning of various astronomical terms which have relation to the

celestial sphere, and to the apparent motion of the Sun.

In describing the constellations, we shall endeavour to do so in such order,
and to classify them in such a manner, that any one may, in a short time,
make himself quite familiar with their appearance and relative positions in

the heavens.

IV. Of the North Circumsolar Region of the Heavens.

96 Method offinding the Pole Star by means of the Great Sear.—If we
observe the motion of the stars for four or five hours, we shall perceive, as

has been already stated, that they all revolve about a particular point of the

heavens, which is called (in these latitudes) the North Pole. Near this point
is a tolerably bright star, which is known by the name of the Pole Star.

There is no other star of equal brightness in the immediate vicinity of the

North Pole, and therefore the Pole Star, once pointed out, is easily recognised

again, especially as it is always to be seen m the same direction on account of

its nearness to the Pole ; for the circle it describes about the Pole is so small,

that its motion is not sensible to the eye \<ithout the assistance of some
instrument.

97 To find the Pole Star, we must have recourse to the remarkable
and well-known group of stars commonly known by the name of the Great

Bear, of which imaginary animal they form the tail and hind quarter. They
are often called Charles' Wain, and sometimes the Plough, and this latter

name gives the best idea of the form of this group of stars.

Their Latin name was Sep-
tem Triones, or the Seven Oxen ;

Trio signifying an Ox. The
Greek name, apxros, (arctos,) sig-

nifies a bear, and hence the

northern region of the heavens
is called the Arctic region. The
Latin name of the whole con-

stellation of the Great Bear is

Ursa Major.
The group consists of seven

rather bright stars, which are

usually denoted by the Greek
letters, a ^ y 8 € f 77,

as is shown
in fig. 12. The three stars, f C V'

form the tail of the Great Bear,
a ^ y and 8 the hind quarter.
The whole constellation,with the

imaginary figure of the Bear, is

shown in fig. 13, (on next page,)
•nhich includes all the stars as

far as the fourth magnitude.
98 The star a is called

Dubhe, (an Arabic name, signify-

ing the Bear ;) it is the brightest
star of the seven, and may be

considered as of the first mag-
nitude.

The star 8 is the faintest of
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the erroup, and is of the third magnitude ; the other stars may be considered

as of the second magnitude.
This constellation is constantly alluded to by ancient writers. In Homer

( Od. V. 272) we find the following lines :
—

oi'3e o\ VTTVO^ eTT* f3\e<pdpoffi ^irfjrrev

'ApKTov 0' >)i/ Kai "A/jafav cTTixXno-ii' Ka\eovcriv

til* ai/Tou <7Tp(-'0€Tai Kai 7' 'flptcova ^OKei'e*

oin 3* annopoi €(TTt Xoerpwu ^ilKeavoTo,

' N"or did sleep fall upon his eyehds as he watched the Pleiades, and the late-

setting Bootes, and the Bear, which also is commonly called the Wain, which
revolves in that part of the heavens, and watches Orion, and alone is never
bathed in the ocean.'

99 The stars a and /3 are commonly called the Pointers, because thoy
point nearly towards the Pole Star. If an imaginary line be drawn in the

heavens through the Pointers, it wiU pass near the Pole Star, as is repre-
sented in fig. 12, where a' denotes the Pole Star.

In finding the Pole Star by means of the Pointers, it is important to re-

member that this line is to be drawn in the direction represented by the arrow,
i. e., from ^ to a, not from a to j3. From a to a is about five times the distance

between a and /3, a! is on the off side of the line of direction of the Pointers,

with reference to the seven stars, i. e., not on the same side as the tail. We
may therefore give the following rule for finding the Pole Star :

—
100 Draw an imaginary line in the heavens from ^3 to a, and produce it

on till the produced part is about five times the length of the distance from
/3 to a ; then near the extremity of this line, on the contrary side to the Bear's

tail, will be seen a star, with no other equally bright in its vicinity, which is

the Pole Star.

lox Of the Little Bear, or Ursa Minor.—The Pole Star, or Polaris, as

it is often called, forms the extremity of the tail of what is known by the
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name of the Little Bear. This eon-

pi el lation is by no means so obvious

to the eye as the seven stars of the

Great Bear, the stars composing it

beinor fainter, -with the exception of

Polaris. The Little Bear is repre-
sented in fig. 14, with the form of

the animal traced out. The relative

positions of the Great Bear and
Little Bear are shown in fig. 15.

The stars of the Little Bear form
a figure not unlike that of the seven

stars of the Great Bear. It may
be well to obsei-ve, that the tails of

the two Bears are on contrary sides.

The stars of the Little Bear are de-

noted by Greek letters, as is repre-
sented in fig. 15, and the same plan
is adopted in all the other constel-

lations. The Pole Star is a of the

Little Bear, and in most cases a de-

notes the brightest star of a con-

stellation. It is usual to specify any particular star by prefixing the Greek
letter by which it is denoted to the Latin name of the constellation to which

o
1

^

1

•

1 t

I 1

'
\
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In the Latin translation of tlie poem of Aratus we have-
Ex his altera apud Graios Cynosura vocatur

Hac fidunt duce nocturna Phoenices in alto.

Probably this line explains why Polaris was often called Phoenice.

103 The two stars |3 and y of the Little Bear were called the Guards,
from a Spanish word signifying

'
to watch,' because they were used by sailors

to mark the hour of the night before watches and chronometers were in-

vented. The star iS was nearer to the pole than Polaris two thousand years
ago, and it was the North Star of the Arabian astronomers, whence it was
called Kocab.

104 The position of the pole may be nearly found by means of the Pol©
Star and the Guards, in the following manner:—

In fig. 15, draw a line through Polaris (a) perpendicular to the line joining
the two Guards )3 and y, and in that line, about 1^° from Polaris, is the
North Pole, represented by P in the figure.

105 To get an idea of the distance of the Pole from Polaris, we may
observe that the Pole is about twice as far from the star 8 as it is from a,

and that the line drawn from 8 to P is inchned, as is represented in the figure,
to the line drawn from a perpendicular to that passing through /3 and y.

At present the Pole is getting nearer to the Pole Star ; in about 140 years
the Pole will be about \° from Polaris, afterwards it will recede from it.

106 Method of Setting the Instrument described in theformer Chapter.
—

"We shall here explain the manner in which the instrument, described in the
former chapter, may be placed with the axis A P (fig. e) pointing towards

the Pole nearly.
,.-'

"^
First, the telescope (or the rod with

sights) must be turned round its pivot

p C, until it points m the same direc-

,'-' tion as the line A P, as is represented
in fig. 16. This may be easily done

by pointing the telescope, placed as
in fig. 16, towards any distant object,
S, and then turning the tube B C
round. If, on doing this, the object
S does not appear to change its posi-
tion in the telescope, then it is easy
to see that the line D S must be pa-
rallel to the axis A P, about which
the tube has turned. If, however, the

object S appears to change, the tele-

scope must be slightly turned about
its pivot C, until the apparent position
of the object S, in the telescope, is

not alTected by the motion of the tube
about its axis.

107 When the telescope is thus

adjusted, the graduated circle, which
is attached to C, to measure the angle made by the lines A P and D S, ought
to show zero, since the two lines are then parallel. This gives us a method
of finding whether the graduated circle is properly placed or not, and if not,
of making the necessary adjustment.

108 Now, supposing the telescope to be placed with its line of collima-

tion, D S, parallel to the axis A P, let the whole upper portion of the instru-

ment be turned about the joint A, and the vertical stem A G also if necessary.
Until the telescope points to the Pole, the position of which must be guessed
by the eye, by drawing from Polaris an imaginary hne, perpendicular, as

nearly as can be judged, to the line joining the two Guards, and taking a

point on that line twice as far from the Star S as from Polaris. This may
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be easily done without losinnj more than a half of a degree from the true

place of the Pole, and this will be sufficiently accurate, considering the rude-

ness of the instrument. The axis A P, having been once directed to the

Pole, should be fixed in that position, which may be done by tightening the

joint A, and by putting three marks on the circumference of the base of the

instrument G, and three corresponding marks on the pedestal out of doors

upon which the instrument is placed , so that the instrument may be put
back in its proper place, shoiild it have been removed.*

109 With the instrument thus placed, the general facts stated in the

former chapter, respecting the circumpolar motion, and the proper motiqns of

the Sun, Moon, and Planets, may be easily observed according to the method
described in the case of the Sun.

no Cassiopea's Chair.—If an

imaginary line be drawn from any
one of the three stars forming the

tail of the Great Bear (f, f, or
tj,

TJrsjE Majoris) through Polaris, it

will lead to the constellation Cas-

siopea, the five principal stars of

which form Cassiopea's Chair, which
is something hke a distorted M or

W The Pole is about half-way
between the tail of the Great Bear
and Cassiopea's Chair. Fig. 17

shows the five principal stars of

this constellation.

111 It is worth remembering, that the five stars of the Chair form two

triangles, one nearly a right angled triangle, consisting of a, /3, and y, and
the other a very obtuse angled triangle, consisting of y, S, and e. We make
this observation, because, without it, it is not easy to distinguish from e, and
it is of some importance to remember which of the five stars is /3.

112 ;3 Cassiopeae is a star of the second magnitude, and is the extreme, on
tie side of the right angled triangle, of the five stars. If a great circle be drawn
through Polaris and ^ Cassiopeae, it coincides very nearly with the great
circle called the Equinoctial Colure—i. e., the great circle passing through the

poles and the two equinoctial points of the Equator. All great circles passing
through the Poles were formerly called Colures, {koKovooi,) because, as the
word signifies, they were partly cut off, or, as it were, maimed, by the horizon.

The name is now restricted to two great circles passing through the Poles, one

cutting the Equator at the equinoctial points, the other at points 90° from
the equinoctial points. The former was
called the Equinoctial Colure, the latter

the Solstitial, because, as we have al-

ready explained, the points where the
Sun becomes stationary for a short
time (as far as his motion towards or
from the Pole is concerned) are in the
latter great circle.

113 In fig. 18, which is supposed
to represent a sphere, these circles are

shown. A B C I) represents the Equa-
tor, P the North Pole, Q the South

Pole, A the Vernal Equinoctial point,
C the Autumnal, B and D the points
of the Equator which are 90° from A
and C : then the great circle P A Q C
is the Equinoctial Colure, and the groat

• A projecting piece at A, with a clamp and screw, would make it easy to point A 1* to the

Pule, aud kc< x> >t tixed at the projKT incliiiutiou.
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circle P B Q D the Solstitial Coliire. The Equinoctial Colure is marked by
the Stars S Ursse Majoris, Polaris, and /3 Cassiopeaj ; the position of 8 Ursse

Majoris is about at H, and that of /3 Cassiopese at S.

The star a of this constellation is one of those remarkable stars, tlie

brightness of which is continually changing, a generally appears fainter

than |8, but sometimes it becomes brighter. What the cause of this cliange
of splendour may be we can only guess. It is likely, as we have already
stated, that there are spots on the star's disc, and that they sometimes appear
and sometimes disappear, m consequence of the star's rotation about its axis,
60 causing a variation in the quantity of light emitted from the star ; or tlie

change of brightness may be caused by large planetary bodies revolving about
the star as their sun, and sometimes intercepting the light of the star.

114 T/ie Dragon.—The constellation Draco, the Dragon, commences
between the Great Bear and the Little Bear, runs almost half way round the

latter, and then turns oiFm the opposite direction. It is represented in fig.

19, with the form usually given to the Dragon traced out, Ursa Minor on one

Fig. 19

side of the tail, and the Septemtriones on the other. It is worth observing,

that this constellation, commencing not far from a Ursse Majoris. (the first of

the Pointers,) lies on the tail side of the Septemtriones, and on the same side

as the body, not the tail, of the Little Bear. In the 1st Georgic of Virgil, the

position of Draco between the two Bears is described—
Maximus hie flexu siauoso elabitur Anguis
Circum perque duas in morem fluminis Arctos,

Arctos Oceani metuentes sequore tiiigi.

' Here the enormous Dragon glides round with winding flexure, like a river,

between the two Bears, the Bears that fear to dip in the ocean.'

1 15 The star a Draconis, which is not far from half way between the tn o
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Guards in the Little Bear and the tail of the Great Bear, was formerly the

Pole Star, the Pole having been very near it (not a quarter of a degree from

it) in the times of the Chaldean observers.

ii6 The two principal stars of this consteDation are those marked

/3 and y in the head of the Dragon, and their position should be well remem-
bered ; they are of the second magnitude. To find them, we have only to

draw an imaginary liae through a and S Ursse Minoris, near which they will

be found, or, what is the same thing nearly, a line from Polaris, perpendicular
to the line from Polaris to y Ursae Majoris, wUl find them. They are about
at the same distance from the Pole as the second of the Pointers O Ursae

Majoris). A line through the Guards O and y UrsaB Minoris), goes nearly

through the head of Draco.

y Draconis is a most remarkable star in the history of astronomy ; it

passes nearly vertically over Greenwich, and was on that account chosen by
the great astronomer, Bradley, as the most suitable for his observations, which
led him to the twofold discovery of the Aberration of Light and the Nutation
of the Earth's axis.

117 Cepheus.
—Between the Dragon and Cassiopea wiU be found the stars

ofthis consteUation ; they are not easily distinguished from the stars of Draco,
but, by remembering, that an imaginary line through y Ursse Majoris and )3

Ursse Minoris, (the inner Guard,) separates Draco from Cepheus, there will

never be any difficulty in making out the limits of Cepheus. Fig. 20 shows

Cepheus.

118 Camclopardus.
—This constellation is by no means remarkable; k

occupies the space on the opposite side of the Dragon beyond Polaris, ana
between the head of the Great Bear and Cassiopea.

119 Position of the Coliires with reference to the Circumpolar Stars.—
We have described the constellations in the immediate vicinity of the Pole alj,

D
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some length, because,when their positionswith reference to the Pole and to each

other are well tinderstood and remembered, they form so many guides and

points of departure, whereby the other constellations may be readily found.

We hare already stated that the Equinoctial Colure nearly coincides with

the great circle passing through /3 Cassiopeae, a Polaris, and between y and d

Ursse Majoris, nearer to 8 than to y. The Solstitial Colure rims through the

Pole at right angles to the Equinoctial, close by y Draconis. It is always
worth remembering that the Colures are marked by Polaris, near which they
intersect, by Cassiopeae and S Ursae Majoris, which show the direction of

the Equinoctial Colure, and by y Draconis, (in the Dragon's Head,) which shows

the direction of the Solstitial Colure. In fig. 21 the colures and the circum-

polar constellations are represented.

Fig. 21
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120 Pole of the Ecliptic and the Sun's Motion.—The position of the Pole
of the Ecliptic is shown at E, fig. 21. It is nearly in the imaginary line

joining Polaris and y Draconis, half way between the Pole and the Dragon's
Head, which is worth remembering. The Ecliptic is, as has been stated, the

great circle along which the Sun appears to move from west to east at the
rate of nearly one degree daily, so completing the entire circle in 365 days in

round numbers. The sun is therefore always 90° from a point of the heavens
about half way between Polaris and the Dragon's Head.

121 About the third week in March and September the Sun crosses the

great circle, passing through Polaris and^ Cassiopeae, and at the corresponding
period in June and December he crosses the great circle, passing through
Polaris and y Draconis. We shall find it convenient to divide each of the
two Colures into semicircles, and consider that there are four Colures, aa hich
we shall call Vernal, Summer, Autumnal, and Winter Colures. The half great
circle drawn from pole to pole through ^ Cassiopeae nearly is the Verna?

Colure, because the Sun crosses it in spring. The other half of the Eqiiinoctial
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Colure is the Autumnal Colure, because the Sun crosses it in autumn. Tlie
half great circle drawn from pole to pole through y Draconis nearly is the
Winter Colure, because the Sun crosses it in winter ; and the other half of the
Solstitial Colure is the Summer Colure, because the Sun crosses it in summer.

The four Colures, therefore, are marked as follows :—

The Vernal Colure—by Cassiopea.
The Summer Colure—hy Camelopardus.
The Autumnal Colure—by the Septemtriones.
The Winter Colure—by the Dragon's Head.

The Sun's distance from the Pole is, when he crosses

The Vernal Colure, 90°.

The Summer Colure, about 66J°.
The Autumnal Colure, 90°.

The Winter Colure, about 113^°.

Having dwelt at some length on the circumpolar constellations for the
reason above mentioned, we must now allude only briefly to the other con-

stellations, at least the principal of them.

V. Region of the Heavens along the Vernal Colure.

122 In fig. 22 (see next page) this region is shown extending from Cassiopea
to the Equator, and some way south of it. The first group of stars that catches

the eye in this region is the square formed by the four stars, Alpherat, Algenib,
Markab, and Scheat, shown in the figure. The Vernal Colure, which, it will

be remembered, is drawn from the Pole through ^ Cassiopese nearly, passes

through Alpherat and near Algenib, the two eastern stars of this square.

123 Andromeda.—The constellation Andromeda comes next after Cas-

siopea, as we go from the Pole to the Equator along the Vernal Colure, lying
on the east side of the Colure : Alpherat is a Andromedae.

124 Pegasus.
—This constellation is on the western side of the Colure,

Markab, Sheat, and Algenib, are a, /3, and y Pegasi.

125 Pisces, the Fishes.—This constellation is figured as two fishes tied

together by a long string. One fish is marked by three small stars a little

west of the Colure, just below Algenib and Markab. The other fish is higher
up, near Andromeda, on the east of the Colure. This is one of the twelve

constellations, called the Signs of the Zodiac.

126 Aries, the Ram.—^The head of Aries is marked by two stars of the
third magnitude, easily recognised, situated some way east of the Colure.

Aries is one of the signs of the Zodiac.

127 Vernal Equinoctial Point.—The figure shows the equator and ecliptic

meeting the Colure at the vernal equinoctial point, which is about as far below

Algenib, as Algenib is below Alpherat. The Sun's proper motion takes place

along the ecliptic in the direction represented by the arrow, contrary to the
diurnal rotation of the heavens, the direction of which is represented by the
arrow pointing along the equator.

128 The equinoctial point is continually but very slowly moving along
the ecliptic, in a direction contrary to that of the Sun's proper motion. This

point was formerly in Aries, and was called the First Point of Aries. It is

now in Pisces, and is moving towards Aquarius. It still, notwithstanding,
retaias the name of the First Point of Aries.

129 Aquarius, the Waterman.—This is another of the signs of the Zodiac,
next to Pisces, but lower down, on the western side of the Colure.

130 Cetu^, the Whale.—Opposite Aquarius, on the other side of the

Colure, is a large constellation, called Cetus, the stars of which, near the tail,

are shown in the figure.

131 Piscis Australis, the Southern Fish.—A bright star of the first mag-
d2
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Fig. 23
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nitude, called Fomalhaut, wMch
means the Fisli's Mouth, being a

corruption of an Arabic word,
marks the mouth of the Southern
Fish, which lies immediately be-
low Aquarius. This star being so
much to the south of the equator,
is never seen much above the ho-
rizon in these latitudes, and is

therefore seldom visible, the stars

near the horizon being generally
obscured by mists and clouds ;

besides, the more to the south a
star is, the shorter time is it above
the horizon each day.

VI. Region of the Heavens along
the Summer Colure.

132 Auriga, the Charioteer.—
The first remarkable group that
catches the eye as we go from the
Pole along the Simimer Colure,
is the beautiful constellation of

Auriga, shown in fig, 23, which
hes close to the Colure, on the
western side. The brilliant star,

Capella, or the Goat, is the Lu-
cida of this constellation, near
which lie three little stars, called

Hcedi, or the kids. The two stars
below Auriga, in the figure, are
the tips of the horns of Taurus,
the Bull, one of the signs of the
Zodiac. The upper of these two
stars, together with a and j3 of Auriga, form an isosceles triangle, or with
two other smaller stars, shown in the figure, make an irregular pentagon.
This pentagon is a remarkable object in the heavens, on account of Capella
and the Hsedi, which, once pointed out, are always recognised again imme-

diately.

133 Taurus, the Bull. The Hyades and Pleiades.—The horns of Taurus,
as we have stated, lie below Auriga, a little west of the Colure. Taurus con-

tains the two groups, the Pleiades and Hyades, so often alluded to in the

ancient poets (see fig. 24, on next page) ; the Hyades form the face of Taurus,
and the Pleiades the shoulder. The star, Aldebaran, is one of the Hyades ; it

is of the first magnitude, but not brilliant. The Pleiades are very small and
close together, but they glisten with a remarkable degree of brightness ; only
six of them can be seen by most persons, but a good eye detects a seventh,
and sometimes one or two more, and hence the story 01 the lost Pleiad. The
Pleiades derive their name from ifKfiv, to sail, because they were supposed to

indicate the season favourable to navigation ; they were called Vergilia? by the
Latins. In Cicero's translation of Aratus we find :

—
Tarvas Vergilias tenui cum luce vldebis

Haec septem vulgo perhibentur more vetusto

Stella; cernuntur vero sex undique parvae.

' You will behold the little Vergilia; faintly shining. These are commonly
said to be seven in number, after the ancient tradition, but only six small
stars can be seen.'
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Capella

Fig. 24

Auriga

Fig. 25 stows a telescopic view of tlie Pleiades.

Fig. 25
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close on the western side of the Co-

lure ; it is represented in fig. 26 ;

like the Hyades and Pleiades, it is

continually alluded to by the Greek
and Roman writers. The stars a

and /3, Betelgeux and Rigel, are of

the first magnitude ; y, or Bellatrix,
and the three stars which form
Orion's Belt, are of the second mag-
nitude. The stars r\, i, and k form
the sword; close to i are a great
number of small stars, and a most
remarkable nebula, which had never
been resolved into stars until Lord
Eosse's telescope was brought to

bear upon it.

135 Gemini, the Twins.—We
shall now briefly mention the con-

stellations on the eastern side of the
Summer Colure. The constellation

Gemini, shown in fig. 27, is opposite
the horns of Taurus, close to the

Colure on the eastern side. The

bright stars, a and /3, Castor and

Pollux, were anciently much noticed,

especially by mariners. Gemini is

one of the signs of the Zodiac.

136 Cants Minor, the Little Dog.
—Under Gemini, but more to the

east, is Canis Minor, which contains

only two stars that are readily no-

ticed by the eye. One of these, a,

or Procyon, is a brilliant star of the

first magnitude. See fig. 27.

137 Canis Major, the Great Dog.— Some way farther downwards,
close to the Colure, and on the

eastern side, is the celebrated con-

stellation, Canis Major, containing
the brightest star in the heavens

Fig. 2(J

Homa of Taurus

Solstice Ecliptic

Sun's Motion

Betelgeux

e • Bellatrix

Orion

Equator

Higel

Fig. 27
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Fig. 8L

Coma
Berenices

Tail
of Leo

143 Leo,' the Lion.—One of

the signs of the Zodiac on the

west of the Colure, and opposite

Arcturus. (See fig. 30.) a Leonis,

(which is also called Cor Leonis,

the Lion's Heart, and Regnlus,)
is a star of the first magnitude.

^ Leonis is called Deneb, or the

Tail ; it is within 5° of the Colure.

144 Virgo, the Virgin.
—An-

other of the signs of the Zodiac,

immediately imder Coma Bere-

nices, and aU, except a few stars,

lying on the east of the Colure—
see fig. 31. The star a of this con-

stellation is called Spica, or the

ear of com, and is of the first

magnitude.

Arcturus, Regulus, and Spica

being joined by imaginary lines,

form a right-angled triangle, hav-

ing the right angle at Spica : which

fact being remembered, will pre-
vent any mistake about the posi-

tion of these stars.

145 Autumnal Equinox—Ecliptic
—

Equator.
—The autiimnal equinoctial

point is close to
77 Virgiais, fig. 81. The ecliptic runs through Eegulus, and

nearly through, but a little above, Spica. The equator is shown in the figure,

passing through tj Virginia nearly.

Virgo

Equator
--'T

Spica

.^..

Autumnal
Equinox

YIII. Region of the Heavens along the Winter Colure.

146 Lyra, the Lyre; and Cygnus, the Swan.—The winter Colure is drawn
from the Pole nearly through y in the Dragon's Head ; farther on, we come

upon Lyra, in which is the bright star Vega, of the first magnitude. Lyra
is near the Colure on the eastern side j Cygnus is east and somewhat north-

east of Lyra, not far from Cepheus. The five brightest stars of Cygnus
form a cross, of which a, or Deneb, the tail, is of the first magnitude. Lyra
and Cygnus are shown in fig. 32.

147 Sercules, and Corona Borealis, the Northern Crown. — Hercules
includes the stars opposite and a little south of Lyra on the other—i. e., the

western side—of the Colure. West of these is Corona Borealis, which is

nearly a circlet of stars, one, a, being of the second magnitude, (see fig. 33,)
a Herculis is a variable star.

148 Aquila, the Eagle ; and Delphinus, the Dolphin.
—Somewhat south

of Cygnus and Lyra, on the eastern side of the Colure, we find Aquila and
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-De\«'

,«»»

Fig 34

Hi^^

Aquila

Delphinus, fig. 34. The stars of

Delphinus are very bright, though
small, and form a diamond-shaped
figure, a Aquila?, is a star of the
first magnitude ; it is called Altair.

The three stars, /3 a and y Aquilae,

(which are in a line,) with the dia-

mond-shaped and glistening Del-

phinus, are remarkable objects in

the heavens, and not likely to be

forgotten -n hen once seen.

14) Oplduchiis, the Snake IluUer ; and Serpens, the Snake.—These two

constellations lie on the east of the Colure below Hercules, and include a

number of bright stars. See fig. 35.

• AlbOr



THE CONSTELLATIONS. 45



46 MATHEMATICAL GEOGRAPHY.

Third week in March.
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an apartment in tlie Temple of Denderah in Egypt, which we may conclude,
from inspecting the ceUing, was adorned with these curious figures about
700 B.C. See Fenny Cyclopcedia, Art. Zodiac, where an account of the ceil-

ing is given, togetlicr with information respecting the ancient constellations.

157 The order of the Zodiacal

signs, and the symbols by which

they are represented, are as fol-

lows :
—
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ns- AO

Cancer

^^'

CHAPTER III

ASTEONOMICAL TEEMS EXPLAINED.— MEASUEEMENT
OF TIME.

BEFOEE
we proceed to tlie practical application of Astronomy, it •vrill be

necessary to explain the meaninoj of certain terms constantly made use

of in the science, whereby the positions and the motions of heavenly bodies

are defined, and to descritje the different measures and periods of time, which
is so important an element in astronomical observations and calculations.

I. Terms relatirirj to Vertical and Horizon

i6o Vertical.—Wlien a body is allowed to fall towards the Earth's

surface, it describes a straiffht line tending towards the centre of the Earth

nearly. AVe say nearly, because, on account of the Earth not being exactly

spherical, bodies do not fall exactly towards the centre. The motion of

falling bodies is produced by the attraction of the Earth, or the attraction of

Gravity, as it is called. If the body, instead of being allowed to fall, is sus-

pended by a string ihe strmg shows the direction in which the body would
fall, if allowed to do so, because it shows the direction in which the force of

gravity pulls the body.
The straight line which a falling body describes is called the Vertical or

Vertical Direction, This direction is determined by suspending a heavy
body, such as a piece of lead, by a string, and then the string will show the
vertical. A string thus used is called a plumb line (from. plumbum, lead).

i6i The vertical is, then, the direction in which the force of gravity
acts, and therefore Astronomers always determine or observe the vertical
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direction by means of the force of gravity. We must remark, however, that

in the neighbourhood of hirge mountain masses, especially where there is a

flat country on one side, and mountains on the other, the direction of the

force of gravity is sensibly, though very slightly, affected by the attraction of

the mountains. In this case the plumb line is said to be drawn out of the

proper vertical, which is considered to be the direction in which the force of

gravity would act, if the ground were on all sides perfectly level. We must,
therefore, in defining the vertical to be the direction in which a plumb line

hangs, add, that the Earth's surface is supposed to be perfectly level, or, in

other -words, to be the same as the surface of the ocean woidd be if it

covered the whole Earth.
- 162 We must also observe, that when a body is allowed to fall from a

very considerable height, it falls a little eastward of the true vertical (as
shown by a plumb line), in consequence of the Earth's rotation about its

axis. The deviation from the vertical is, however, extremely small.

163 Horizontal. The plane to which the vertical line is perpendicular
is called the Horizontal Plane. The surface of still water, or any other iluid,

Buch as mercury, shows the horizontal plane, provided it be of limited

extent : for fluid surfaces of considerable extent are sensibly curved, as we
Bee in the case of the ocean. Astronomers employ this property of fluids to

determine the horizontal plane, as we shall presently explain when we come
to speak of the Spirit Level, and the method of observing heavenly bodies

reflected in a trough of mercury.
1 64 Every plane containing the vertical line, or, what is the same thing,

every plane perpendicular to the horizontal plane, is called a Vertical Flane.
The intersection of two vertical planes is therefore a vertical line.

165 Zenith and Horizon.—We have, in the previous chapter, explained
what the celestial sphere is, and w hat greiit circles and small circles are. The
points of the celestial sphere, where the vertical line produced meets it, are

called the Zenith and ^adir (terms of Arabic origin), the zenith being the

point of the celestial sphere exactly over the observer's head, and nadir the

opposite point beneath his feet.

166 The horizontal i)lane cuts the celestial sphere in a great circle,

which is called the Horizon. The word was originally applied to the circle

which sensibly bounds the view of a spectator at sea, or on a height, and
hence the word is derived from the Greek opi^M, to bound or limit.

The Horizon is therefore a great circle of the celestial sphere, the poles
of which are the zenith and nadir. Every point of the Ilorizon is 90° from
the zenith.

167 Meridian.—That vertical planeinwhich the Earth's axis of rotation lies

is called the Meridian Plane, or Plane of the Meridian : and the great circle

in which this plane cuts the celestial sphere is called the Meridian. The
Meridian is therefore the great circle which passes through the JS^orth and

South Poles and the Zenith. The name
is derived from the Latin word signifying

half-day, or mid-day, because it is mid-

day when the Sun crosses the Meridian.
168 Altitude and, Azimuth.— Let

ABC, fig. 41, represent half the Hori-

zon, P and Q the North and South

Poles, Z and N the Zenith and JN'adir,

and A P Z C Q N the Meridian : let S
denote the position of any star on the

celestial sphere, and let a great circle be
drawn through Z and S meeting the ho-

rizon at S'. Then the circular arc S S'

expressed in degrees, minutes, and se-

conds, is called the Altitude of the star S,

and the circular arc A S', expressed si-

milarly, is called the Azimuth of the star.
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The arc Z S, in degrees, minutes, and seconds, is called the Zenith Distance
of the star ; Z S is the complement of S S''

—i. <;., Z S added to S S' comjpUtes
or makes up 90°.

Since the circular arc S S' shows how high the star is on the celestial

sphere above the horizon, it is properly called the Altitude of the Star. The
word Azimuth is a corruption of an Arabic word signifying

' the way' or '
dis-

tance,' meaning thereby the number of degrees, minutes, and seconds we
must go along the horizon ABC, from the point A, in order to get to S',

which point marks the vertical plane in which the star is.

169 The position of a star on the celestial sphere is completely defined

by stating its altitude and azimuth ; for example, if the altitude of the star

be 30° and its azimuth 50°, we find the place of the star by measuring along
the horizon from A, a circular arc A S' equal to 50°, then from S' drawing a

great circle to Z, and measuring S' S equal to 30°, which will give the place of

the star S.

1 70 It is important to remember that the great circle Z S S' N shows on
the celestial sphere the vertical plane in which the star is ; for this circle, since

it passes through the zenith and nadir, Z and JNT, lies in a vertical plane, and
therefore shows on the celestial sphere the vertical plane in which the star is.

We shall speak of this plane as the plane Z S S' N.

171 The arc A S' shows the angle which this vertical plane makes with
the meridian \')lane Z AN ; for, if we conceive the semicircle Z S' S N to turn
about the points Z and N, the point S' starting from A and moving towards

B, it is clear that the number of degrees, minutes, and seconds through which
the point S' moves along the horizon, show the number of degrees, minutes,
and seconds through which the vertical circle or plane Z S S' N turns about
the points Z and N, or, what is the same thing, the angle of inclination of the

plane Z S S' N to the plane of the meridian.

The angle at Z, which the two circles Z P A and Z S S' make with
each other, also shows the inclination of the plane Z S S' N to the plane of
the meridian ; for, conceiving the plane Z S S' N to turn as before, it is clear

that the number of degrees, minutes, and seconds, in the angle at Z, which
the arc Z S S' makes with Z P A, shows the number of degrees, minutes, and
seconds through the plane Z S S' !N tui-ns about Z—i. e., its inclination to the

plane of the meridian.
Hence the azimuth of a star shows the inclination of the vertical plane

in which the star is to the meridian plane, or, what is the same thing, the

angle which the zenith circle of the star makes with the meridian.

By the zenith circle of a star, we mean the great circle passing through the

zenith and the star.

172 Prime Vertical.—The vertical plane, which is pci'pendicular to the

plane of the meridian, is called the

Prime Vertical Plane, and the great ^^'-^
'^-

circle in which this plane cuts tlie

celestial sphere is called tlie Prune
Vertical ; in other words, the Prime
Vertical is the zenith circle, Z B X,
which cuts the horizon half way be-

tween A and C, B being supposed to

be 90° fro7n A.

173 Points of the Compass.
—

A, iig. 41, is called the North Point

of the horizon, C the South Point,
B the East Point, and the point (>p-

Sosite

B (on the other half of tiie

orizon) the West Pomt. These are

generally known as the Points of the

Compass, which are represented in

fig. 42, the circle being the horizon,
and N E S and W being the north,
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east, south, and west points respectively. There are altogether thirty-two

points of the compass, at equal distances from each other, dividing each qua-
drant of the horizon into eight equal parts, each part being therefore one-eighth
of 90°—i. e., 11° 15'. Each of these divisions is supposed to be further sub-

divided into what are called Quarter Points, each containing 2° 48' 45'', which
make the fourth part of 11° 15'. It may be well to remember the following
table for one quadrant, which will apply to the other quadrants by a simple

change of points and corresponding letters .
—

Azimutli. Corresponding Point of Compass.

0°

22° 30'

45°

C7° 30'

90°

N.
N. by E.

N.N.E.
N.E. by N.
N.E.
N.E. by E.

E.N.E.
E. by N.
E.

Korth Point.

Nortli by East.

North Korth East.

North East by North.

North East.

North East by East.

East North East.

East by North.
East Point.

One point (i. e,, 11° ir.') East of North.
Half way between Nortli and North East.

One point North of Nortli East.

Half way between North and East.
One point East of North East.

Halfway between East and North East.
One point North of East.

90° from North.

174 It should be borne in mind, that when a star is rising or setting, it

is 90 from the zenith ; and that the circumpolar motion of the heavens causes
all the heavenly bodies which are at a sufficient distance from the Pole to
cross the horizon twice in twenty-four hours, ascending or rising on the
eastern side, and descending or setting on the western side.

II. Terms relating to Pole and Equator.

175 In the same manner that we define the place of a star with reference
to the zenith and horizon, we may do also with reference to the Pole and
Equator, by means of what are called Rigid Ascension and Declination, as we
Bhall now explain.

176 Let P and Q (fig. 43) represent the north and south Poles, E A S' G
half the Equator, PE QG the meridian, S

F'2- '13 „ any star, A the Vernal Equinoctial point of
the Equator, P A Q a great circle passing
through P A and Q, P S S' Q a great circle

passing through P S and Q, and cutting
tlie Equator at S'. Every point of the
Equator is 90° from each Pole. A is the

point where the Sun crosses the Equator
ha spring, at which time he is moving north-
ward.

_

A is
usually called the first point

of Aries, because in former times, when
these names were brought into use, the
Vernal Equinoctial point was at the begin-
ning of the constellation Aries, the Earn.

At present the Vernal Equinoctial point,
in consequence of its slow motion, cahed the
Precession of tJie Equinoxes, is in the con-

stellation Pisces, the Fishes. The name—' First point of Aries'—is, however,
still used to denote the Vernal Equinoctial point.

177 It is from this point that all distances along the Equator are measured,
just as we have measured distances along the horizon from the north point!It should be remembered that this point moves round the Pole in twenty-fourhours with the rest of the heavens, crossing the meridian when it comes to E,and again when it comes round on the other side to G, the motion beingin the direction represented by the arrow in the figure. The ima-nnary
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wircles P A Q and P S S' Q are of course supposed to be cai-ried round by tlie

circumpolar motion, always keeping at the same distance from each other.

178 The great circles P A Q and P S S' Q, may be called Polar Circles,
since they pass through the Poles ; and the planes in which these circles lie

may be called Polar Planes. The polar circle P A Q is the Vernal Colure,
which, as we have already stated, is the great circle passing through the Poles
and the Vernal Equinoctial point, or First Point of Aries, as it is called.

179 Might Ascension and, Declination.—The circular arc A S' is called the

Right Ascension of the star S, and the circular arc S' S is called its Declination.

The arc P S is the complement of the declination, and is called sometimes the

co-declination, but more frequently the North Polar Distance of the star.

Eight Ascension and Declination completely determine the positions of

heavenly bodies on the celestial sphere ; thus, for example, if the right
ascension of a star be 20" and the declination 40°, we find its position by
measuring from A an arc A S' of 20° along the Equator, then drawing a great
circle from S' to P and measuring upon it an arc S' S of 40°, which will give
S, the place of the star.

180 It is important to remark that right ascension is always measured
from A, not in the direction of the arrow (fig. 43), but in the contrary direc-

tion. The reason of this is, that the Earth and planets move round the Sun
and round their axes in the same way that we measure right ascension—i. e.,

contrary to the way in which the arrow points, which, as we have stated,
indicates the direction of the apparent motion of the heavens caused by the
real motion of the Earth round its axis in the opposite direction.

181 Declination is always expressed in degrees, minutes, and seconds;
it is, so to speak, the altitude of the star above the Equator, or, we may say,
the number of degrees, minutes, and seconds by which the star declines from
the Equator, using the word '

decline' in its original signification of '

turning
aside.'

182 If the star is below the Equator, as at T (fig. 43), ST is the decli-

nation of the star, and it is called soiith declination,hec"duse measured towards
the South Pole, the declination of S being called north declination, because it

is measured towards the North Pole.

183 The right ascension of a star is the distance, from the first point
of Aries, of the point where the polar circle, in which the star is, cuts the

Equator. The right ascension of a star sll0\^'s also the angle which the polar
plane, in which the star is, makes with the plane of the Vernal Colure. The
angle at P, which the two circular arcs A P and S P make with each other,
contains the same number of degrees, minutes, and seconds that the arc A S'

does (which may be easily seen as in the case Azimuth, previously explained)
•

hence the angle, which the polar circle passing through the star makes, at

the pole, with the Vernal Colure, shows the right ascension of the star. The
polar circle passing through a star is often called its declination circle.

184 The right ascension of a heavenly body is often, or rather, generally,

expressed in time, at the rate of one hour for 15°—
(i. e., twenty-four hours

for 3G0°), since the heavens turn round the Pole at this rate, every star

describing 15° of its circular course in an hour. The reason of expressing
right ascension in time will appear as we go on, especially when we come to

speak of the transit instrument.

Thus, if we say that tlie right ascension of S is four hours, we mean that

A S' corresponds to four hours—i. e., that A S' contains four times 15°, or 60°.

A right ascension of six hours is 90°, of twelve hours 180°, of eighteen hours

270°, and of twenty-four hours 300°, which brings us round the whole equator.
185 If the riglit ascension of S be four hours, A will evidently come on

the meridian at E four hours before S', for the space A S' will be described in

four hours, in consequence of tlie circumpolar rotation. Hence, observing
that S and S' come on the meridian at the same instant, we may define right
ascension as follows:—

The right ascension of a star (expressed in hours, minutes, and seconds,) is
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tlie time tliat elapses between the transits across the meridian of the first

point of Aries and tlie star. If tlie star crosses the meridian two hours, ten

minutes, and eight seconds after the first point of Aries, its right ascension

is two hours, ten minutes, and eight seconds, or briefly, 2^ 10™ 8".

The Transit Instrument, of which we shall speak fully in a future chapter,

is nothing more than an instrument for observing the times at which heavenly
bodies cross the meridian, or, as it is said, the transits of heavenly bodies. It

is perhaps the most accurate and important instrument used by astronomers.

1 86 Origin of the terms Right and Oblique Ascension—These terms

often occur in astronomical books, but

the latter has now fallen into disuse.

They have reference to the times of rising
of heavenly bodies, as shown by the ce-

lestial sphere m what are called its right
and its oblique positions. When the poles
are in the horizon, as is the case when
tlie observer is on the Earth's equator,
tlie sphere is said to be a right sphere,
for then all the heavenly bodies rise at

right angles to the horizon. Fig. 44

represents a right sphere, P and Q being
the poles, P B Q, the horizon, S' S the

circular course of any star, which is evi-

dently at right angles to the horizon at

the point S', where the star rises. In
this case, the time elapsing between the

rising of the first point of Aries and that of the star, was called the right

ascension,—i. e., the time of the ascension of the star above the horizon in

the right position of the sphere. ^^

when the poles, P and Q, are not in

the horizon, ABC, fig. 45, the stars

cross the horizon obliquely when they
rise. In such a case the sphere is said

to be oblique, and the time of ascension
was called oblique ascension.

187 Hour Angle.
—The angle which

the polar circle, P S S', fig. 43, makes at

the pole, mth the meridian, PE, is called

the hour angle of the star S', because, if

reduced to time, at the rate of 1 hour
for 15°, it shows what time must elapse
before the star crosses the meridian. The
number of degrees, minutes, and seconds,
in this angle, is evidently the same as in

the arc S' E.
188 Latitude and Longitude of a Place.—The terms latitude and longi-

tude, with reference to a place on the Earth's surface, correspond to declina-

tion and right ascension, with reference to the celestial sphere. The Earth's

surface, supposed to be spherical, is called the terrestrial sphere ; the terrestrial

equator is the great circle of the terrestrial sphere, every point of which is 90°
from each of the terrestrial poles. The latitude of a point on the terrestrial

Bphere is the same thing as its declination ; the longitude the same thing as its

right ascension, with this difference, that the longitude is not measured from
the first point of Aries, but from some fixed point of the terrestrial equator.

189 But this way of defining latitude and longitude is not sulhciently
exact, taking into account the fact that the Earth's surface is not spherical.We must define these terms with reference to the celestial sphere in the fol-

lowing manner :
—

Every place on the Earth's surface may be considered as marked upon tho
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celestial sphere, by that point of the celestial sphere M'hich is vertically over
the place,

—
i. e., by the zenith of the place. The zenith of London marks the

position of London, that of Paris the position of Paris, and so on ; in fact, a
correct map of the Earth's surface would be formed on the celestial sphere by
marking the zenith of every place, and so tracing out on the celestial sphere
the various coasts and boundaries of countries, the various towns, &c. &c., by
their zeniths.

190 Taking, then, the zenith of a place as the point representing tliat

place on the celestial sphere, we define latitude and longitude as follows :
—

The latitude of a place is the declination of its zenith ; the longitude of a

place is the right ascension of its zenith, measured, however, not from the
first point of Aries, but from some particular meridian, such as the meridian
of Greenwich. Longitude is not measured from the first point of Aries,
because that point is always moving over the Earth's surface, and longitude
measured from it would be an ever varying quantity.

191 In fig. 46, P and Q represent the

poles ;
E Z' F, the equator ; G, the zenith

of Green\\'ich ; P G E F, the meridian of

Greenwich ; Z, the zenith of any other

place ; P Z Z' Q, the meridian of the place ;

then the arc Z Z' is the latitude of that

place, and E Z' is its longitude.

192 The apparent motion of the heavens
takes place in the direction of the arrow,
and it must be remembered that the meri-
dians P Z Q, and P E Q F, must be sup-

posed to be fixed, while all the heavenly
bodies appear to be carried round by the

circumpolar motion. Since this motion takes

place at the rate of 15° per hour, it is evi-

dent that, if the longitude of the place be

15°,
— i. e., if E Z' be 15°, every star will

cross the meridian of the place, E Z Z' Q, one hour before it crosses the meri-
dian of Greenwich, P G E Q ; if the longitude be 30°, every star will cross

the former meridian two hours before the latter ; if 45°, three hours, and so on.

193 Longitude, thus considered, is

measured towards the east, and is called

east longitude. If measured towards the

west, it is called west longitude.

194 The Altitude of the Pole at any
place shows the Latitude of that place.

—
For let P, fig. 47, be the pole ; Z, the
zenith ; A B C, the horizon ; E B F, the

equator : then E Z is the latitude of tlio

place; E P is 90°, also Z A is 90°;
therefore E Z=90°—Z P, and P A=90^—Z P ; therefore P A=E Z.

Now, P A is the altitude of P above
the horizon ABC; hence the altitude of

the pole is equal to the latitude of the

place.

195 The circular arc Z P is called

the co-latitude, or tlie complement of the latitude, because with the latitude

it makes up or completes 90°.

rirr.4
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III. Of Time, Sidereal and Solar.

196 Sidereal Time.—The most accurate observations show that the ap-

parent circumpolar motion of the heavens is perfectly imiform. always takinj^

place at the rate of 15° m an hour, 15' in a minute, 15" in a second. Indeed,
we may conclude from mechanical considerations, that the Earth's motion
about its axis, and therefore the circumpolar motion of the heavens, is uniform.
From this uniformity of motion, every star may be used as a clock to indicate

and measure time, provided we have proper instruments for obsen^mg the
motion of the star.

197 Time, measured by the motion of the stars, is called sidereal time ;

the interval of time in which a star completes its revolution is called a sidereal

day; the twenty-fourth part of that interval, a sidereal hour. We must, of

course, choose some particular star or point of the heavens to mark the
sidereal hours by its motion ; the first point of Aries is that fixed upon for

this purpose. When the first point of Aries is on the meridian, it is o'clock,
sidereal time ; when the first point of Aries has moved 15° west of the meri-

dian, it is 1 o'clock, sidereal time ; when it has gone 30° west, it is 2 o'clock ;

90°, 6 o'clock ; 180°, 12 o'clock : 270°, 18 o'clock. Astronomers generally go
on from 12 o'clock to 13 o'clock, 14 o'clock, &c., up to 24 o'clock, when a new
day commences.

198 Hence the sidereal time at which a star crosses the meridian is evi-

dently the right ascension of the star expressed in time ; for, as we have
shown above, the right ascension of a star, expressed in time, is the number
of hours, minutes, and seconds that elapse between the transit of the first

point of Aries and the transit of the star ; therefore, when the star is crossing
the meridian, the first point of Aries is that number of hours, minutes, and
seconds past the meridian,—i. e., the sidereal time is that number of hours,

minutes, and seconds past o'clock.

199 Solar Time.—Solar time is time measured by the Sun's motion, in

the same manner as sidereal time by the motion of the first point of Aries.

The interval of time in which the Sun completes his revolution is called a
solar day, the twenty-fourth part of it a solar hour. Also the solar day
commences when the Sun comes on the meridian.

200 Hence sidereal and solar time differ in two respects : First. The
sidereal and solar days commence at difl'erent instants of time, for the Sun
and the first point of Aries never cross the meridian together, except at the
vernal equinox, when the Sun coincides with the first point of Aries. We

have already explained the nature of the
Sun's proper motion, which carries him
backwards among the stars (i. e., contrary
to the apparent motion of the heavens)
about 1° each day, which corresponds to 4'

of time. Let P and Q, fig. 48, represent
the poles ; P E Q G, the meridian

;
E A G,

the equator ; A, the first point of Aries ;

S, the Sun ; P S S' Q, the polar circle in

which tlie Sun is, intersecting the equator
at S'. Then S and S' will cross the meri-
dian at the same instant, and therefore, with

respect to solar time, we may consider tlie

Sun to be at S' ; in fact, it will be o'clock,

solar time, when S' comes on the meridian,
and the solar day will be the interval of
time in which S' completes its revolution.

201 The arrow in the figure shows the direction of the apparent diurnal

rotation of the heavens, which carries A and S' round and through 15° every
hour. But we must remember that, as the year goes on, the point S' is con-
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tmnally moving backwards, (i. e., contrary to the arrow,) in consequence of
tlie Sun's proper motion, completing the whole 360° in a year. The distance

of S' from A is therefore continually increasing at the rate of about I''

daily ; for 1° is very little greater than the 365th part of 360°, and therefore

the daUy increase of the distance, A S', is about 1° daily.
202 About the third week in March, S' will coincide with A, and there-

fore, since both points cross the meridian together, it will be o'clock, side-

real time, at the same instant that it is o'clock solar time.

In a quarter of a year afterwards,—i. e., in June, A S' will be 90°, or 6*", in

time ; therefore A' will cross the meridian 6 hours before S' ; in other words,
it will be 6 o'clock, sidereal time, when it is o'clock, solar time.

In September A S' will be 180°, or 12" in time ; therefore it will be 12

o'clock sidereal time, when it is o'clock solar time.

In December A S' wUl be 270°, or IS"" in time ; therefore it will be 18
o'clock sidereal time, when it is o'clock solar time.

203 Secondly. Solar time is longer than sidereal. For since S' moves
back about 1° every day, it wiU cross the meridian about 4"' late every
day
—i. e., 4™ later than it would do if it remained stationary in the heavens.

It is clear, therefore, that the solar day wUl be about 4"" longer than the

sidereal day. This may also be shown by considering what has just been
stated—namely, that in a quarter of a year (i. e., 90 days in round numbers)
after the equinox, it will be 6 o'clock, sidereal time, when it is o'clock, solar

time. Hence 90 days, solar time, are equivalent to 90 days and 6 hours,
sidereal time ; and therefore, taking the 90th part of 90 days and 6 hours,
which is 1 day and 4 minutes, it appears that 1 day solar time is equivalent
to 1 day and 4 minutes sidereal time—i. e., the solar day is about 4'" longer
than the sidereal day.

204 Apparent and Mean Solar Time.—Solar time, defined as above by
the Sun's motion, is not regular and uniform as sidereal time is. This arises

from two causes—first, the oval form of the orbit in which the Earth moves
round the Sun, wliich makes the Earth move sometimes quicker and some-
times slower, and therefore renders the apparent annual motion of the Sun

irregular ; and, secondly, the obliquity of the ecliptic to the equator makes
the interval between two successive transits of the Sun across the meridian

longer at the solstices and shorter at the equinoxes.
From both causes, the day shown by the Sun's motion is sometimes longer

and sometimes shorter. It would, of course, be very inconvenient to employ
the Sun's motion, subject to such irregularities, to mark time ; and yet, for

civil purposes, it would be quite as inconvenient to use sidereal time—e.
g., in

March it is two hours past mid-day at two o'clock, sidereal time ;
in July, it

is two hours before midnight at two o'clock, sidereal tin e.

205 To obviate these inconveniences, we use for civil purposes, and in

astronomical observations also, what is called mean solar time, which is no-

thing but regulated solar time, the irregularities of the Sun's motion being
allowed for and corrected. The word ' mean' signifies

'

average ;' the lengtli
of the mean solar day is the average length of the solar day : which is deter-

mined as follows :
—

It is found by observation that the backward motion of the Sun, or rather

of the point S', rig. 31, in the interval between two successive transits of the
Sun across the meridian, is, taking its average or mean length, not quite 1°,

but 59' 8", (we omit fractions of 1" ;) on some days it is greater than this, and
on some days less ; but its average length in a great number of days is 59' 8",

Tlierefore, considering the average motion of the Sun only, and supposing the
Sun to be on the meridian now, it is clear that the heavens must turn round
59' 8" more than a complete revolution—i. e., 360° 59' 8", before the Sun
comes on the meridian again ; in otlier words, tin; average or mean length of
tlio solar day corresponds to a revolution of the heavens through 360° 59' 8",

which, expressed in sidereal time, at 15° per hour, 15' per minute, 15" per
secoud, amounts to 25" 3'" 56^'. Ilcnce it appears that the mean or average
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solar day consists of 24*" 3™ 561' sidereal time, and is tlierefore longer than

the sidereal day by 3 minutes 56| seconds.

206 A well-regulated clock shovrs mean solar time ; a sun-dial shows the

actual irregular solar time, or, as it is called, apparent solar time.

207 J^qiiation of Time.—The equation of time is the number of minutes

and seconds that must be added to or subtracted from the apparent solar

time, or the time shown by a sun-dial, in order to make it equal to, or, as it is

said, to equate it to the mean solar time, or the time shown by a clock. The

equation of time is sometimes greater and sometimes smaller ; sometimes it is

additive—i. e., to be added to the apparent time—and sometimes it is snh-

tractive. It is given in the almanac, often in columns headed ' Sun too

slow,' 'Sun too fast,' or 'Clock after Sun,' 'Clock before Sun.' Thus, in

"White's Epliemeris for 1849, on March 30, in the column headed ' Clock

before ©,' we find 4"' 33' ; which means, that 4"' 33' must be subtracted

from the apparent time to get the mean time. Again, on November 4, in the

column headed ' Clock after 0,' we find 16"' 16', which means that 16"' 16'

must be added to the apparent time to get the mean time.

CHAPTER IV.

METHOD OF SOLVING ASTEONOMICAL PEOBLEMS
BY CONSTRUCTION ON PAPER.

I. Instruments necessary.

WE have now sufficiently explained the meaning of astronomical terms
to enable us to proceed to the solution of a variety of interesting and

useful problems. These problems may be solved in a rough way by means of

a pair of globes, and they are the principal problems usually treated of in

what is called the ' Use of the Globes.' They may be solved accurately by
mathematical calculation, deduced from the formula) and rules of that branch
of mathematics called

'

Spherical Trigonometry.' We shall now explain
a method of solving astronomical problems, which is at the same time

simple and exact, and requires no acquaintance with the technicalities of
abstract science. All that is necessary for the immediate application of this

method is a drawing-board, rule, compass, and graduated circle, or protractor,
for laying down and measuring angles on paper.

209 If a rough solution of astronomical problems, such as that attainable

by the use of the globes, is all that is required, these instruments may be of
a very ordinary description ;

Fir"- 4 9 a table will serve in place
of a drawing-board, and a
common graduated ruler or
bi'ass semicircle will answer

perfectly well for laying
down and measuring angles.
See fig. 49.

If, however, accuracy
is reqiiired, a good flat

drawing-board must be pro-
cured, and the paper must
be strained upon it, ha^•ing
been previously damped ;

the rider must be perfectly

straight, and should be
made of hai-d metal; the
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points of the compass must be fine, and one \e^ ouG^lit to liave an adjusting-

screw, for the purpose of opening the compass with great exactness to any
required distance ; and, lastly, the circle or protractor, which is shown ia

fig. 49, ought to be capable of measuring ^-^ g^
an angle accurately to a minute by means
of a Vernier, (which we shall presently speak
about.) Respecting the protractor, we may
observe here that it consists of a graduated
circle, E F G, fig. 50, and an arm P H I Q.
which turns round about the centre of the

graduated circle, carrying Verniers at G and F;
the centre is marked by the intersection of two
fine lines, A C and B D, generally drawn on
a small piece of plate-glass, A B C D, fixed in

the middle of the arm ; at P and Q are two
fine points, which may be pressed down on the

paper so as to mark it sliglitly ; the line join-

ing these points passes through the centre of

the circle. *^

210 The use of this instrument is as follows :
—

Suppose it ia required
to draw a line through the point C, making an angle of 30° with the line

A B. Place the protractor on the paper with the centre (i. e., the inter-

section of the two lines drawn on the piece of

^'^ '^^

glass) exactly on the point C ; bring the points
D (i. e., P and Q, fig. 50) exactly over the line

A B ; then, by looking at the graduations on
tlie circle, turn the arm through 30°

;
tliis being

done, mark the paper by pressing down the

points, and suppose E and D to be the two
marks ; then join E and D, and E D will be tlie

required line, making an angle of 30° with A B.
In like manner we might apply the instrument to measure the number of

degrees and minutes contained in any angle drawn upon the paper.
211 This instrument, if well made, is capable of great accuracy. We

may observe that, by always using the two pouits and reading off at the two
Verniers, we may entirely get rid of any error there may be, either in tho

Eosition

of the centre, or in placing tlie centre on the point C, fig. 51 ; but we
ave not space to sav anything on this head.

212 In using the simple instruments shown in fig. 49, we have only to

place the point M, which is the centre of the graduations, upon C, fig. 51,
and the line L N on A B ; then by looking at the graduations we sliall see
"what angle C D makes with C B.

The method we are about to explain has the advantage of giving, with

great facility, and without supposing any knowledge of Trigonometry, the
means of solving astronomical i)roblems much more accurately than could be
done by means of globes. It also gives very simply the various mathematical
formulae employed in astronomy.
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II. Of Spherical Triangles.

213 "We must say a few words, before we proceed, in order to explain wHat

a spherical triangle is, and what its several parts represent. In the same way
that an ordinary or plane triangle is formed

by three straight lines drawn on a plane
surface, and meeting at three angular points,
so a spherical triangle is formed by three

arcs of great circles drawn on a spherical
surface, and meeting in three angular points.

214 Fig. 52 represents a spherical sur-

face, with a spherical triangle, ABC, drawn
on it ; A B, E C, and C A represent arcs of

great circles ; they are called tlie sides of

the spherical triangle. The angles of this

triangle showthe inclinations of the three sides

to each other at their respective points of in-

tersection ; but we must explain more fully
what the angles of a spherical triangle are.

215 Angles of a Spherical Triangle.
—Let A B

^.^ ^3
and A C, fig. 53, be any two circular arcs, or other =*

curved lines meeting at a point, A; tlien we cannot

speak generally of the inclination of the arc A B to

the arc A C, as we could do if they were straiglit lines,

because, being curves, they are differently inclined to

each otlier at different parts. But we may speak of the
inclination of these two curves to each other at the

point A ; for take two points, D and E, on A B and
A C respectively, very near A, so near that the por-
tions AD and A E may be too small for their curvature to be sensible, and we

may regard them as two very small straight lines. These two lines make a

certain angle with each other, whatever it may be, and that angle is the

angle at which the two curves meet each other at the point A. This suiS-

ciently explains what we mean by the angles of a spherical triangle.
216 If we produce the two small lines A D and A E to any points, F and

Gr, the straight lines A F and A G are respectively coincident with the two
curves A D B and A E C, in the immediate vicinity of the point A ; these

lines are therefore said to touch the curves at A; A F is said to be the tangent
to the curve A D B at the point A, and A G is said to be the tangent to the

cm'vc A E C at the point A.

217 Hence, the angle which the two tangents make with each other is the

same thing as the angle Avhich the two curves make with each other at the

point A.
218 If A F, fig. 51, be the tangent at any

point, A, of a circle, whose centre is O, it is easy
to see that A F is perpendicular to the radius A O ;

for if A D be an extremely small portion of the

circumference, so small that we may consider it a

straight line, the tangent A F is simply A D, pro-
duced to any point F ; now since, in describing a

circle, the point of the compass always moves per-

pendicularly to the radius, A D must be perpen-
dicidar to A O, and therefore A F is so also.

219 It is important to remember, that the

tangent at any point of a circle is perpendicular to

the radius or line drawn from that point to the

centre. Vv'e may also observe, that the tangent alwa} s hcs in the same plane
as the cu'cle.
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220 A Spherical Triangle com-

pletely represents a Solid Angle.
—

Let ABC, fig. 55, be a splierical

triangle, O the centre of the sphe-
rical surface, on which the triangle
is drawn, O A, O B, O C, the radii

drawn to the angular points ABC.
ThenAB is a circular arc described
with O as centre ; therefore A B
represents or measures the angle
A O B, which the two radii A O
andBOmake with each other—i.e.,

the number of degrees, minutes,
and seconds in A B, and in the angle A O B are the same, as has been fully

explained in Chapter II. In like manner the circular arc B C shows the

angle B O C, which the two radii drawn from B and C make with each other,
and the circular arc C A, the angle C O A, which the two radii drawn from
C and A make with each other.

221 Again, if we draw from A the two lines AF and AG, touching the
circular arcs A B and A C at A, the angle FAG which these two tangents
make with each other, is tlie same thing as the angle A of the spherical

triangle. But the angle FAG also shows the inchnation of the two planes
A O B and A O C to each otlier, as we may prove in the following manner.

222 By the plane A O B, we mean the plane in M'hich the two radii, A O,
B O, the circular arc A B, and of course the tangent A F, all lie ; by the plane
A O C, we mean the plane in which A O, CO, the circular arc A C, and the

tangent A G, all lie. A O is the line of intersection of these two planes, and
the tangents A G, A F, are perpendicular to the radius A O. Now the angle
at which two planes are inclined to each other is shown by drawing from a

point in their line of intersection, a line in each plane perpendicular to the

line of intersection. That this is the case is easily seen, by marking with a

knife a line E F, fig. 56, on a piece of card A B C D, and drawing a perpen-
dicular line E P Q in pencil : then turn the two parts A E F D and B E F D
about the cut line E F, so as to make them make an angle with each other, as

in fig. 57 ; and it will be immediately seen, that, at whatever angle we incline

A
S ">.
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planes BOA and B O C are inclined to eacli other, and tlie angle C shows tlio

angle at wliich. the two planes C O A and COB are inclined to each other.

224 The triangular point O, which is formed by the meeting of the three

planes A O B, B O C, C O A, is called a solid angle, the three planes are called
the planes, orfaces, of the solid angle, and the three hnes O A, O B, O C, are
called its edges.

225 Hence, it appears, that the spherical triangle ABC represents, in
all its parts, the solid angle O, which is formed by drawing radii from the

angles ABC to the centre O—namely, the three sides of the spherical
triangle, A B, B C, C A, represent respectively the three angles, A O B, B O C,
C O A, which the edges, O A, O B, O C, of the solid angle make with each
other ; and the three angles. A, B, C, represent the angles at which the planesA O B, B O C, C O A, of the solid angle are inchned to each other.

III. Method ofrepresenting the different parts of a Spherical
Triangle on Flat Paper.

226 First Construction.—Let ABC, fig. 58, be the spherical triangle,
O the centre of the sphere ; draw B F, a tangent to the circidar arc B A, at B,

and B G a tangent to the circular arc B C at B ; let these tangents meet O A
and O C produced at F and G rcsijectivcly, and join F G. Then, as we have

explained, the angles B O F, B O Gr, and F O G, are shown by the sides of the

spherical triangle
—

namely, B A, B C, and A C respectively ; also the angle B
of the spherical triangle is the same thing as the angle F B G.

Now let us conceive the solid figure O B G F to be formec' of four

triangular planes of thin board or card—namely, B O F, BOG, B t' F, and
F O G, fastened together by hinges along the edges O F, O G, and 1^ G, and

by a clasp of some kind at B, so that, if the clasp at B be unfastened, the plane
O B F may be turned about the edge O F, the plane O B G about the edge
O G, and the plane B G F about the edge F G. This being supposed, let the

clasp at B be unfastened, and let the planes O B F, O B G, and B F G, be
turned about the hinged edges, until they all form one plane with O G F, so

that the four planes may be laid flat upon the table, as is represented in fig.

59, where O F G, G B F, and O B' F, and O B" G, represent respectively the

planes O F G, G B F, O B F, and O B G, in fig. 58.

227 Hence, fig. 59 represents on flat paper the three sides and one angle
of the spherical triangle

—
namely, the angles F O B', F O G, and G O B", show

the sides A B, AC, and C B respectively, and the angle G B F shows the

angle B. It is important to observe that the angles O B' F, and O B" G, fig.

59, being respectively equal to O B F and O B G, fig. 58, are right angles,
that the lines O B' and O B", fig. 59, being each equal to O B, fig. 58,«re of

equal length, that G B" and G B, fig. 59, being each equal to G B, fig. 58, are



ASTRONOJVnCAL PROBLEMS. ea

of equal length, and that the same is true of F B' and E B, fig. 59, which are

each equal to FB, fig. 58.

228 "VVe have, therefore, the following construction on flat paper for

representing the three sides and one angle of a spherical triangle, whose

angles we shall denote by A B and C, and the sides respectively opposite
those angles by the small letters ah c.

Choosing a point O on the paper, draw the lines O B', OF, O G, and
O B ', fig. 60, making angles wiih each other equal to the three sides ah and c

of the spherical triangle
—i. e., the angles a h and c at O, contain respectively

the same number of degrees, minutes, and seconds, as the sides a h and c of
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the spherical trianKk. Puttin.2; one point of tlie compass at O, strike off

O B' and O B" equal to each other ; draw B ' G perpendicular to O B", and

B' F perpendicular to O B', to meet the hues O G and O F, at G and F ;
with

G as centre and G B" as radius, and with F as centre and F B' as radius,

describe two cu-cular arcs B" D B and B' E B, intersecting each other at the

point B, and join B G and B F : then the angle G B F so formed, is equal to

the angle B of the spherical triangle.

229 This construction will enable us to solve any astronomical problem
in which we are concerned, with the three sides and one angle of a spherical

triangle. We shall now give another construction for representing the two
other angles of the spherical triangle, A and C.

230 Second ConsUnwtiun .
—As before, let A B C be the spherical triangle,

and O the centj;e of the sphere ; draw the lines B E perpendicular to O A, and

BF perpendiciilar to O C ; in the plane OAC, draw ED perpendicular to

O A, and FD perpendicular to O C, to meet in D, and join B D. The two

planes BED and B F D, being thus made perpendicular to the plane O A C,
their line of intersection B D will also be perpendicular to the plane O A C,
and therefore to the two lines E D and F D, which lie in that plane : the two

ajjgles B D E and B D F, are therefore each right angles.
In this construction E B and E D are perpendicular to O A, the line of

intersection of the two planes O A B and OAC, and therefore, as we have

previously explained, the angle BED shows the inclination of these two

planes to each other, or, what is the same thing, the angle A of the spherical

triangle ; the angle B E D is therefore equal to the angle A ;
and in like

manner, we may show that the angle B FD is equal to the angle C, of the

spherical triangle.

231 Now, just as in the former construction, let us suppose the solid

figure OBEDF to be formed by foiu' triangular planes, OBE, O B F,
BED, BED, hinged at theu' lower edges to the quadrangular plane
O FD E, and fastened at B by a clasp. Let the clasp be unfastened, and the
four triangular planes turned about their hinged edges, until they form one

plane with the quadrangular plane O F D E, so that five planes may be laid flat

on the table, as is represented in fig. 62, where O F D E is the quadrangular
plane, and O F B", O E B', D F B'", DEB, the four triangular planes—
namely, O F B, O E B, D F B, D E B, m fig. 61.

232 Hence, fig. 62 represents on flat paper the three sides and the other
two angles of the spherical triangle

—
namely, the angles at O show the sides of

the spherical triangle, just as in the former construction, anrl the angles
D E B, D F B'", show the two angles A and C.
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233 It is important to

observe, as before, that

angles marked thus L.
in figure 62, are riglit

angles, because they are

respectively equal to

angles in fig. 61, which
we know to be right
angles. Also, as before,
OB' and OB" are equal,
FB" and FB'" are equal,
D B'" and D B are equal,
and E B and E B' are

equal, each pair of lines

being equal to O B, F B,
D B, and E B, respec-

tively, in fig. 61.

234 We have, there-

fore, the following con-

struction on flat paper
for representing the
three sides a b and c,

and the other two angles
A and C of the spherical

triangle.

DrawOB', OE, OF,
and O B", iig. 63, making, as before, angles, ah c, with each other ; make
O B" equal to O B' ; draw B" F perpendicular to O F, and B' E perpendicular
to O E, and produce those perpendiculars to meet in D ; draw I) B'" per-

pendicular to F D, and D B perpendicular to E D ; with centre F and
radius F B", and with centre E and radius E B' describe two circular arcs,

cutting the perpendiculars last drawn in B'" and B, and join B'" F and
B E ; then the angle BED will be equal to the angle A of the spherical

triangle, and the angle B'" F D will be equal to the angle C.

23,15 This construction is of considerable importance, and solves a great
number of astronomical problems, onlv in practice it is much simpler than it

appears to be here, stated as it is in all its generality.
This construction is also of importance, because it gives immediately all

the mathematical formula) of spherical trigonometry used in the most exact

astronomical calculations.

236 Application of the Second Construction to Right Angled Spherical
F
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Triangles.
—Wlien one of the angles of a spherical triangle is a right angle or

90°, it is called a right angled spherical triangle. Suppose C to be a right
angle in the second construction ; then B'" F, fig. 62, is perpendicular to F D,
and therefore, since B'" D is also perpendicular to F I), the two lines B'" F
and B'" D coincide ; in other words, the points F and D coincide. Hence the
construction becomes what is represented in fig. 64, in which O B' and O B"
are equal, D B" and D B are equal, E B' and E B are equal, and the angles
thus marked, L> are right angles.

F.g
G-1

237 Hence we have the foUowmg simple construction for a spherical

triangle, one of whose angles, C, is S0°.

Draw from O lines, as before, fig. 64, making the angles a h c with each

other ; make O B'' equal to O B', draw B" D perpendicular to O D, and B'E
perpendicular to O E, which two perpendiculars produced will always meet
at a point D of the line O D, when the angle C is 90' ;

with radius D B" and
centre D, and -with radius E B' and centre E, describe two circular arcs inter-

secting at B, and join B D and B E ; then the angle B D E will be 90^, and
the angle BED will be equal to the angle A of the spherical triangle.

238 . This construction solves

every case of right angled spherical

triangles, and therefore, as will ap-

pear, a great number of practi-

cally useful astronomical problems.
We might easily show that tliis

construction gives immediatelywhat
are known as Napier's Eulcs, and
obviates the necessity of the use

of these rules, which is often very
troublesome.

239 Ohservations rc.tpecthig the

Second Construction.—It sometimes

happens, in making the second con-

struction, that one of the two per-

pendiculars, B" F and B' E, when

produced, meets the other in tlie

manner shown in fig. 65, in which
case the point D hes between E
and B', or, it may be, even beyond
B' in E B' produced. In this case,

the construction is precisely the
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same as before ; we must draw D B'" perpendicular to F D, F B'" equal to
F B", and D B perpendicular to E D, making E B equal to E B'. There
is, however, a caution necessary respecting the angle A—namely, the an^le
B E D is not A, but BED' is, where E D' is D E produced. It is therefore

necessary to make the following statement respecting the angles A and B.
240 In all cases, wherever the

point D may fall, the angle A is

the angle which the line E B
makes mth the perpendicular B' E,

produced beyond E—i. e., the angle
contained between E B and the

produced part of the perpendicu-
lar ; and, in like manner, the angle
C is the angle which the line F B'"

makes with the perpendicular B'' F
produced beyond F—i. e., the angle
contained between F B'" and the

produced part of the perpendicular.
Ko mistake can be committed if it

be remembered that the angles A
and C are those made, not by the

perpendiculars, but by the perpendi-
culars produced.

241 When any of the angles
a J c, as for instance a, happens to

be gi-eater than 90°, the point E
will fall on the other side of the

point O, as is shown in fig. 66. In
this case, the construction is the

same as before, without the least

alteration, and the same rule holds

with reference to A and C. A is

the angle BED which is contained

between E B and the produced part
E D of the perpendicular B' E, and
C is the angle B'" F D', M^hich is

contained between F B'" and the

cularB"F.
242 We have been particular in discussing the second construction on

account of its importance, but no mistake can be made if the following points,
which apply to all cases, be remembered.

OB' = OB', FB'=:FB"', D B"'= D B, E B= E B' ;

O F B", O F D, O E B', O E D, F D B"', and E D B, are right angles ;

The three anjrles at O are the sides of the spherical triangle ;

The angle of the spherical triangle which is opposite the side B' O E
is the angle contained between F B'" and B" F produced;

The angle opposite the side B O F is the angle con-

'j tained between E B and B' E produced.
243 Observations respecting a spherical triangle, two

oftcJiose sides are each 90°.—When this is the case, as in

iig. 67, where b and c are each 90°, it is important to re-

member, 1st. that a and A are equal (i. e., they contain

the same number of degrees, minutes, and seconds,) and

2nd]y, that B and C are each right angles. To prove
\ c this, let O be the centre of the sphere, and join O A, OB,

and O C ; then, since c is 90°, A O B is a right angle,
and since b is 90°, A O C is a right angle ; therefore A O,

being perpendicidar to O C and O B, it is manifest that

¥ 2

produced part F D' of the perpendi-

Fi-. 07
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tlie planes A O B and B O C are at right angles to eacli other, and that the
same is true of the planes A O C and B O C ; wherefore the angles B and C,
which show the inclinations of these planes to each other, are right angles ;

also O C and O B being at right angles to the intersection O A of the two

planes O A B and O A C, the angle COB (which equals a) shows the inclina-

tion of these two planes
—i. e., the angle A ; therefore a and A are equal.

244 It is also important to remember that, if from

any point P of O A we draw P E and P D perpendicular
to O A, as is shown in fig. 68, and describe the circular

arc D E, (which is a portion of a small circle described

about the pole A,) then the proportion of the arc D E
to the arc B C is the same thing as the proportion of
the line P D to the line O B. This will become evident

if we consider the arcs C B and E D, to be described by
the points B and D, when we turn the plane O A D B
about the axis O A ; for then if P D is half O B, the

point D will only move half as fast as the point B, and
therefore the arc E D will be always half of the arc

B C ; in the same manner, if P D be one-third of O B,
B will move three times faster than D, and therefore C B will be three times

E D, and so on. In whatever proportion, therefore, P D is less than O B,
the arc E D will be less than the arc C B in the same proportion. See

Chapter II.

Having now said enough of spherical triangles, we shall proceed to the

solution of astronomical problems.

IV. Solution ofvarious Ash'onomical Prohlems.

245 In the solution of the following problem, it will be necessary to have
an Ephemeris, or almanack, with astronomical tables. "White's Celestial

Atlas, which only costs a shilling, and is published regularly every year, will

answer every purpose.
Peoblem I.

To find the Time of Sunrise on any given day of the Year.

246 Solution.—Draw a line O B',
of any convenient length, fig. 69, and
another O E, making the angle E O B'

equal to the Sun's north polar dis-

tance, which is given in the Ephe-
mei'is ; and draw B' E perpendicular
to O E. Draw O D, making the angleDOE equal to the latitude of the

place, (which is of course known.) and

meeting B' E produced at D. Draw
D B perpendicular to E D, to meet a
circular arc B' H B, described with E
as centre. Measure the angle DEB,
and convert it into time, allowing one
hour for every 15°

; then that time
is the hour of sunrise, as shown by
the sim-dial.

^47.1 -^^"f-'o'^f ^ 2 P A H, fig. 70, be the meridian, A S' C the hori-
zon, P the Pole, S the Sun, and H S S' K the circle which the Sun describes,
(m consequence of the rotation of the heavens about P,) crossing the horizon
at b. When the Sun is at K, it is midday; when at H, midniidit ; and
when he comes to S' he rises ; therefore the angle A P S', beiu"- described
about P by the polar circle P S in the interval between midnight and sunrise,
IS, when expressed m tune at 15° per hour, the number of hours, minutes, and
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seconds between midniglit and sun- p^„, yo
rise, or, what is the same thing, the

hour of sunrise.

Now this angle is the angle at P
in the spherical triangle A S' P, in

which triangle the angle at A is

90"^, the side P S' is the Sun's polar
distance, and the side P A is the

latitude of the place (see art. 194.)

Hence, employing the second con-

struction, (as it applies to a right-

angled triangle, art. 236,) supposing
A S', A P, and P S' to be a, h, and c,

respectively, and therefore the angle
at P to be A, we obtain immediately
the above solution.

248 Example.—On the 2nd of

May, 1849, at what hour will the :\J

Sun rise in London ?

Looking in White's Celestial Atlas for 1849, we find—
Page 47. Latitude of London, 51° 31'.

Page 10. Sun's declination 15° 26' north, and therefore polar distance 74° 34'.

Therefore in
fi^.

69 we must make E O B' 74° 34', E O D 51° 31', which
if we do, we shall find the hour of sunrise to be twenty-nine minutes past four,

as shown by the sun-dial.

249 It appears by the Epliemeris, that the Sun is about three minutes
after the clock on the 2nd of May, therefore the time of sunrise by the clock

will be thirty-two minutes past four.

250 If we examine the tables of the hoiirs of sunrise and sunset in the

Ephemeris, we shall find that twelve o'clock is not half way between sunrise

and sunset ; the reason of this is, that twelve shown by the clock, is not the

same as twelve sho^^^l by the dial. Twelve, as shown by the dial, would be

exactly half-way between sunrise and sunset, only for the motion of the Sun.

In fact, in working out the above problem, we have for simplicity supposed
the Sun to remain fixed in the heavens during

Fie 71 the day. This is not true, and therefore our
result is slightly erroneous.

251 We shall presently show that, in con-

sequence of the refraction of light by the atmo-

sphere, heavenly bodies appear to rise a little

before, and to set a little after, they actuall}''

come on the horizon.

Problem II.

Tofind at tvhat JPoint of the Compass the

Swn rises.

2.r',2
Solution.—Draw the lines OB', O E,

and O D, (fig. 71,) exactly as in Problem I.,

making E O B' equal to the Sun's polar dis-

tance, E O D equal to the latitude of the

place, and B' J) perpendicular to O D. Draw
1) B" perpendicular to O D, to meet a circu-

lar arc, B II B", described about O as centre,
at B" Measure the angle D O B", and the

result will be the Sun's azimuth at rising,

which, as we have explained in the previous
chapter, shows the point of the compass
at which he rises ; for example, if D O B "
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be 0, tlie Sun rises in th.e nortli ; if 45°, in the north east ; if 90°, in the east,
and so on.

253 Proof.
—In fig. 70, A S' is the Sun's azimuth at rising, and A S' is

the third side of the right angled spherical triangle, A P S', considered iu

Problem I. ; therefore, employing the second construction as applied to a right

angled triangle, we find the azimuth in the manner just stated.

21^4 By means of this problem, or rather, by a mathematical calculation

equivalent thereto, the variation of the compass is often found at sea. The
magnetic needle does not point truly to the north ; the error is called the
variation of the compass ; and it is different at difierent points of the Earth's
surface. It is, of course, necessary for the navigator to determine this error,
and how it changes as he sails over the ocean ; this he does by observing
with the compass at what point the Sun rises,

—
i. e., the Sun's azimuth at

rising ; he then, by means of a mathematical calculation equivalent to

Problem II., finds what the Sun's azimuth ought to be, and takes the dif-

ference between the result and the azimuth observed by the compass j which
difference is manifestly the error or variation of the compass.

Probleji III.

On a given Day oftlie Year, tofind at v:hat Hour any given Star
crosses the Meridian.

2^^ Solution.—Look in the JEphemeris for the Sun's right ascension and
that of the star; subtract the former from the latter, and the result wiU be
the hour (i. e., the number of sidereal hours, minutes, aud seconds, after

mid-day by the dial) at which the star crosses the meridian.
If the Sun's right ascension should happen to be greater than that of the

star, add 21" to the latter before subtracting.

256 P;-oo/!—Let S. fig. 72, be the Sun ; T,
the star ;

E S' T' F, the equator; P S S Q and
P T T' Q being respectively the declination or

polar circles ofthc Sunandstar. ThenS' T',reduced
to time, is evidently the number of hours, minutes,
and seconds between the transits of S and T; but
if A be the first point of Aries, A S' and A T'

are the right ascensions of S and T, and there-

fore S' T' is the difierence between the right as-

cension of the star and that of the Sun. Hence
the truth of the solution is manifest.

257 By adding 21" to the right ascension of
a heavenly bod3^ we do not alter its position on
the celestial sphere, since 21'' corresponds to

360°,—i. e., a complete revolution. AVe may tlierefore, if we please, add 21'^

to the star's right ascension, should it happen to be less than that of the Sun,
in order to make the subtraction of the former from the latter possible.

258 Examples.
—At what hour does Arcturus cross the meridian on the

25th of September, 1849 ?

Looking in the Ephemeris we find, omitting seconds :
—

Hight Ascc^nsion of Arcturus (a Bootes) . . . 14*' 9""

Ditto of Sun, (September 25th, 1819) . 12" 8""

Difl'erence, 2" 1"'

Therefore Arcturus crosses the meridian 2'' 1"' after apparent noon.

259 We have taken here the Sun's right ascension at mean noon, on the

25lh of September, which is given in the Epliemeris. A small correction is

necessary in this, to allow for backward motion of the Sun in the interval

between noon and the transit of the star.
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260 To determine the same for tlie 25th of December, ttc have:—
Eight Ascension of Arcturus + 24" 38" 9"'

Ditto of Sun (December 25th) ... 18" 16™

Difference, 19" 53""

Therefore Arcturus crosses the meridian 19" 53"" after apparent noon.

Pkoblem IV.

Tofind at tvJiat Sour any given Star rises or sets on any specified

JJay of the Year.

261 Solution.—Precisely as in the case of the Sun, Problem I., find what
time elapses between the rising of the star and its transit over the meridian ;

subtract this from the hour of the star's transit found by Problem III., adding
24" to the latter if necessary ; then the result is the hour of rising of the star.

To find the hour of setting, add instead of subtracting.

Example.— Supposing that we find by Problem I. that the star's

transit takes place eight hours after its rising, and, by Problem III., that on
the 1st of August the star crosses the meridian, at 4 o'clock ; at what hours
docs it rise and set ?—

4 + 24 = 28 4
Subtract 8 Add 8

20 12

Therefore the star rises at 20 o'clock, (four hours before noon,) and sets

at 12 o'clock.

262 The hours in these and the previous examples are sidereal hours,
which are a little shorter than mean solar, or the ordinary civil hours. In
round numbers, we may consider that a mean solar hour is ten seconds

longer than a sidereal hour.

Peoblem: V.

Having given tlie IRigJit Ascensions and Declinations oftioo heavenly hodies, to

find the Distance of onefrom the other, in degrees, minutes, and seconds.

263 Solution.—Find the polar distance of each body, (by subtracting its

declination from 90°, or adding, if the body be south of the equator,) and the

difference of the right ascensions in degrees, minutes, and seconds ; and then

make the following construction, fig. 73 ;
—

Draw O B" (of any
length) and O F, mak- ,-^.73

ing the angle B" O F "

equal to the polar dis-

tance of one body ; and
draw B" F at right

angles to O B" ; draw
also LM equal to O B",
M N perpendicular to

L M and L N, making
the angle N L M equal
to the polar distance of

the other body ;
draw

N K equal to B" F,

making the angle M
N K equal to the dif-

ference of tlie riglit .

ascensions of the two bodies ; and with centre F, and radius _M K, and with

centre O, and radius L N, describe two circular arcs intersecting at E ;
then
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tlie angle EOF being measured, gives tlie required distance between the two
bodies, in degrees, minutes, and seconds.

264 Proof.
—Let S and T, fig. 72, be tlie two bodies, and join S T by an

arc of a great circle, which arc is the required distance between S and T ;

then, in the spherical triangle S P T, (P being the pole.) we have given the
two sides P S and P T, which are the polar distances of S and T, and the

angle S P T, which, as we have explained in the previous chapter, is the same

thing as the arc S' T' (the difference of the right ascensions) on the equator,
in degrees, minutes, and seconds. Hence we have given two sides and the
included angle of a spherical triangle, and it is required to find the third side,
S T. This can be done by means of the first construction ; for, referring to

it, suppose a c and B to be given : then, fixing upon any length we please
for O B", and therefore O B', we may construct the two triangles, O B'' Gr

and O B' F, and so find the sides B'' G and B' F, which are respectively equal
to G B and F B ; but B is known, and therefore, having found G B and F B,
we can construct the triangle G B F, and so find G F : then, since we have
thus determined O G, O F, and F G, we can construct the triangle O F G,
and so find the angle h, which is the third side of the spherical triangle.

This is exactly what we have done in fig. 73, where the triangles L M N
and K i\I N are the same as the triangles O F B' and F B G in the first

construction.

265 "We might also solve this problem by the second construction, by
supposing a h and C to be the given quantities, as follows :

—
Draw O B", O F, and O E, making a and b equal to the given polar dis-

tances, and B" F at right angles to O B'', making O B" 01 any length we
please : draw F B'", making C equal to the given difference of right ascen-

sions : measure F B'" equal to F B'', and draw B'" D at right angles to

B" D : draw D E at right angles to O E, and produce it to meet a circular

arc, described with O as centre and O B" as radius, at the point B' : then
E O B', or c, the required third side of the spherical triangle, is found.

Pkoblem YL

Having given tJie Latitudes and Longitudes of two places on tlie Eartlis

surface, tofind the distance between them in miles.

266 Solution.—Proceed exactly as in Problem V., putting latitude for

declination, and longitude for riglit ascension, and then convert the result into

miles, by allowing 69^ miles for every degree, which Avill give the required
answer.

267 It is not necessary to say anything to prove this, beyond obserAnng
that it is found by actual measurement, that a degree of a great circle on the

Earth's surfsice is about 69i mUcs long.
268 To solve this problem accurately, we ought to take into account the

fact that the Earth's surface is not an exact sphere ; without, however, going
to such a degree of accuracy, this problem is very useful geograpliically.

269 We might insert here a great niimber of useful and important

problems, but, as our space is hmited, we shall not dwell longer on this sub-

ject now.
The problems given here are chiefiy with a view of sho^ving generally how

the two conotruotious may be applied in astronomy.
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CHAPTER V.

OPTICAL PEINCIPLES REQUISITE IN ASTEONOMY.

A LL astronomical observations are made through the medium of ligiit,
J\. and by means of instruments wJiose construction mainly depends upon
optical principles ; it is therefore hij^hly important for an astronomer to

understand something of the science of optics, in order that he may be able
to make the best use of his instruments, and avoid many errors into which he
is likely to fall from ignorance of the laws which regulate the transmission of

light. It will not be possible to devote sufficient space here to the full

development of the principles of optics ; all that we can do is, to explain those

phenomena of light which have immediate reference to astronomy, and the
laws upon Avhich the construction and use of astronomical instruments

depend.
We shall, in the first instance, state everything of practical importance

relating to the transmission of light from luminous bodies : we shall then

explain briefly the laws of reflection and refraction, the dispersion of light into
different colours by refraction, and certain other points of practical import-
ance ; and lastly, we shall show how these laws enable us to construct instru-

ments for ascertaining dii-ection, and subdividing space with the greatest
possible accuracy.

I. Of the Transmission of Lightfrom luminous bodies.

271 The transmission of light is not instantaneous. The common and
natural notion respecting the transmission of light is, that it comes from
luminous bodies to the eye instantaneously ; but this is not the case, though
the almost inconceivable speed with which light travels is such, that it might
be considered instantaneous, only for the extreme accurac)'' of astronomical

observations, which require us to take account of the velocity of light.

272 The fact that light travels with a certain velocity was ascertained by
the Danish astronomer, Ilomer (to whom we owe the invention of the transit

instrument) in the following manner.
The planet Jupiter is accompanied by four satellites, wliich move round

him in the same manner that the Moon does round our Earth, but in shorter

periods. As these bodies revolve round their central planet, they appear to

us to move backwards and forwards on each side of Jupiter, never receding
far from him. Sometimes they manifestly pass in front of him, which is

perceived by their casting shadows on his disk ; and at other times they pass
behind him, which is perceived by their sudden disappearance after they have
come close to his disk. Sometimes also they are eclipsed by their entering
the shadow which Jupiter casts. All this may be seen by means of au

ordinary telescope.

Uy watching these eclipses, occultations, and immersions, as they are

called, of Jupiter's satellites, we may determine the rate at which they move
round him. It is thus found that the following are their respective periods of
revolution:—

The first satellite completes its revolution in about If days.
Tiie second 3;^- ,,

The third 7

The fourth lOj ,,
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It is important to notice tlie sliortness of these periods, for upon that fact

tlie discovery of the velocity of light in a great measure depended. In little

more than a fortnight, it would be possible to ascertain these periods by
watching the eclipses and occultations of the satellites ;

in fact, in that length
of time the motion of the first satellite might be completely determined.

Having once made out these periods of revolution, we can of course always

predict when the eclipses and occultations will occur during the lapse of a year
or several years ; and this Eomcr did. But he found that there was apparently
a manifest error in his predictions ; he observed that there was some unaccount-

able ii'regularity in the eclipses and occultations ; at one period of the year

they appeared always to take place too late, and at another period too soon.

All this seeming irregularity was, how-
ever, explained in the most satisfactory man-
ner by Komer, by the supposition that light is

transmitted, not instantaneously, but with a
certain finite, though very great velocity. The

following was his explanation:
—

Let E and J, fig. 74, represent the Earth

j

and Jupiter revolving in their orbits about the

Sun, S ; and suppose it to be that period of the

year when the Earth is between the Sun and

Jupiter, as is shown in the figure. Now, in

somewhat more than six months, the Earth
and Jupiter will have come into the positions
sliown in fig. 75, the Sun being between

Jupiter and the Earth ; for the motion of

Jupiter being much slower than that of the Earth, the former describes but

a small portion of his orbit while the latter performs half the whole circuit,

so that in a little more than half a year the two
bodies will have come into the position repre- ^'S'^^

sented by fig. 75.

Now, Eomer found that, in the position re-

presented by fig. 74, the eclipses and occultations

of the satellites appeared to take place eight
minutes and thirteen seconds too soon, and in

the position represented in fig. 75, they appeared
to take place eight minutes and thirteen seconds

too late. In fact, supposing the motions of the

satellites to have been determined by observa-

tions made when Jupiter and the Earth were on
the same side of the Sun, as in fig. 74, and the

eclipses and occultations to have been predicted
from the motions so determined, it was found,
that in six months—i. e., when the Earth and Jupiter were on opposite sides

of the Sun, as in fig. 75, the eclipses and occultations took place nearly six-

teen minutes and a half later than the times predicted.
This was immediately explained, by supposing that the light, which

conveyed to the eye, as it were, the intelligence of the eclipse or occultation

having taken place at Jupiter, did not arrive instantaneously, but travelled

with a certain velocity
—

namely, a velocity just sufficient to transmit it across

the Earth's orbit in sixteen minutes and twenty-six seconds, or in round
numbers, a velocity of twelve millions of miles per minute, the diameter of
the Earth's orbit being about 190 millions of miles. For on this siipposition
it is clear, that since the Earth is farther from Jupiter in the position repre-
sented in fig. 75 than in fig. 74, by a distance equal to the diameter of the
Earth's orbit, the eclipse or occultation would be seen sixteen minutes and

twenty-six seconds later in the former position than in the latter, since the

light would take that additional time to travel across the Earth's orbit when
Jupiter and the Earth were on opposite sides of the Sun.
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273 That this is the real cause of the dif-

ference between the observed and predicted
times of the ecHpses and occultations, is in a

great measure proved by making observations

on the satelhtes during the whole year. It will

be found that when the bodies are situated as in

fig. 76, where S and E are at equal distances

from J, the eclipses and occultations wiU occur

eight minutes and thirteen seconds later than
in the position fig. 74, the light then having
to travel an additional distance equal to half
the diameter of the Earth's orbit. And in
the intermediate positions which the bodies

occupy at difi'erent times of the year, it will

be found that the number of minutes and
seconds, which the eclipse or occultation appears to be later than in the
position fig. 74, is always proportional to the additional distance the light
has to travel over, in consequence of the Earth being farther from Jupiter
than he is in the position fig. 74.

274 Stellar Aberration.— But the velocity of light shows itself in
another curious phenomenon, called stellar aherration, which was dis-
covered by the astronomer, Bradley. Eespecting this subject we have
only time to remark, that Bradley found out that the stars are observed
to describe every year little orbits in the heavens ; in fact, they always appear
to be displaced from their true positions in the direction in which the Earth
is moving. For instance, in spring the star y Draconis when seen near the
zenith, as it will be in the south of England, will appear to be nearly 20"
south of its real position, in summer nearly 20'' east, in autumn about the
same distance north, and in winter about the same distance west of its true

place ; at which times the Earth is moving southward, eastward, northward,
and westward, respectively. Stars 90° distant from the pole of the ecliptic,
which it will be remembered is about half-way between Polaris and y Dra-
conis, appear to suffer no displacement when the Earth is moving either

directly towards them or from them. In fact, this apparent displacement is

found to diminish as the distance of the star from the point of the heavens
towards which the Earth is moving diminishes.

275 Bradley showed that this phenomenon is completely and satis-

factorily explained, by supposing it to arise from a combination of the Earth's
motion and the motion of fight. He was able to calculate what ought to be
the velocity of fight to give rise to this apparent displacement of the stars,
and he found it to be the same as that determined by Eomer from the eclipses
and occultations of Jupiter's satellites. That the velocity determined by
Bradley should agree witli that given by Eomer from such totally different
observations and reasonings, is of course a most satisfactory proof of the truth
of the hypothesis, that liglit moves loith a velocity of about twelve millions of
iniles per minute.

We have dwelt longer on this optical fact than we shall do on others, on
account of its great importance in astronomy.

276 The liectilineal Transmission of Light.
—That liglit is transmitted

from luminous bodies in straight lines or rays, is so obviously true, that we
need not say much on the subject. If we make a small hole in the shutter
of a darkened room, so as to allow the sunlight to enter through it, the
rectilineal course of the light will be made very evident by shaking out some
dust from a puff-bag, which will be illuminated by the light. The fact that
we cannot see round a corner, or through a bent tube, is a familiar proof that
light travels in straight lines, and so also is the shadow cast by any opaque
object, which is always exactly the shape traced out by straight fines drawn
from the luminous point from which the light comes, through the different
extreme points of the object.
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277 Upon tliis property of lijjlit depends entirely its use as a means of

ascertaining dij'ection. We can tell in what direction an object is by looking
towards it, but we cannot judge, by listening to sound, the direction of a

sounding body, because sound does not proceed in straight lines or rays. TVe
shall presently explain fully the means by which astronomers ascertain direc-

tion, tjy means of light.

II. In/lection and Diffraction of Licjlit.

278 But though it be a fact, that in ordinary cases light proceeds in rays
from luminous bodies, there are cases, often of practical importance, in which
light spreads like sound. Ifthe sunlight be allowed to enter a darkened room
throvigh a very small hole, (or, what is better, through a lens of short focus

placed in front of a hole not quite so small,) the shadows cast by it will exhibit

very curious appearances. They will be smaller than they would be if the

light entered the room through a hole of moderate size, and of a totally
different shape if the body casting the shadow be small ; and their edges will

be surrounded by coloured bands and bars, and, wherever there are sharp
corners, by beautiful curved fringes.

279 To see these ia great perfection, all that is necessary is a common
spy-glass or telescope. Get a round piece of card the size of the object glass,
and cut a hole in the middle, say the size of a shilling, over which gum a

Eiece

of sound tinfoil. Then, with a sharp pointed knife, cut carefully a small
ole in the middle of the tinfoil of any shape, such as a triangle, a square, a

cross, a star ; or, with a needle, prick one, or two, or tliree, or a great number
of holes in the tinfoil. Cover the object glass with this card, fastening it on
with a little bee's wax, or otherwise. Then drop a little globule of mercury
on a piece of black velvet, and lay it on a table or on the ground in the Sun's

rays : in this manner a bright point of light will be produced. All that is to

be done now is to look at this point of light through the telescope, holdiug it

Very steadily, or, what is better, fixing it on some stand, or supporting it on
some books. "VNTien this is done, the most beautiful optical phenomena will

be seen, which may be varied by drawing in or out the tube of the telescope,
or by viewing the globule of mercury at a greater or less distance.

280 We have space here only barely to notice these phenomena, and to

state that they arise from the fact that light spreads like sound when it enters a
darkened room through a very small hole. The curious figures and colours
are produced by what is called the inierference of light, respecting which we
cannot say anything here. These phenomena constitute what are called the

injlection and diffraction of light.
281 We have thought it necessary to allude to these optical facts here,

because they often prove a sotirce of serious imperfection in astronomical
and surveying instruments, and they often greatly add to the difficulty
of making certain astronomical observations. AVe have seen levelling tele-

scopes which could scarcely be used, on account of the wires in the focus

being so affected by diffraction, as to appear hke a number of indistinct bars ;

and we are convinced that opticians ought to be more familiar with this

subject than they are. In microscopes of high power, with very small object
glasses, the diffraction completely spoils the image formed by the instrument,

especially when the object is illuminated by a small, well defined luminous
surface.

III. Ttejleciion and Hefraction of Light.

282 We have stated that light is transmitted from luminous bodies in

straight lines or rays, but this is true only when the light passes through
vacuum, or through a

perfectly
uniform transparent medium,—i. e., either

empty space, or space filled with some gaseous, liquid, or solid matter, which
is all tlu'ovigh of the same consistence and density. The air immediately
surrounding the Earth's surface may be regarded as a uniform medium, biit
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at some distance upwards from the surface, the density of the air diminishes

rapidly as we ascend. Near the Earth's surface, thei'efore, light passes
through the air in straight lines, but this is not true except close to tho
surface.

283 Reft'action.
—"Wlienever the density or consistence of the medium

through which light is passing changes, the d.irection in which the light moves
is altered. In the case of hght coming from a heavenly body to the eye, the

path which the light pursues is continually bending as the light moves on, in

consequence of the continual change of density of the atmosphere. When a

ray of light enters a piece of glass, its direction is immediately changed, in

consequence of the consistence of the glass being diflferent from that of the

air, out of wliich we suppose the light to pass into the glass. The same is

true of water, oil, spirit, and of every transparent substance, in a greater or
less degree.

284 The change of direction which a ray of light experiences in passing
from one medium into another, as, for instance, from air into glass, is called

refraction, or the breaking or bending of the ray, as the word signifies. Ee-
fraction takes place generally whenever there is any change in the density,
consistence, or nature of the transparent medium through which the light
is passing.

285 The continual bending which a ray of light from a heavenly body
experiences as it is passing through the atmosphere, is called astronomical

refraction. This error, as i\, is called, affects a large and important class of
astronomical observations, and it is therefore necessary to understand it, so as

to be able to allow for it, and ascertain the true direction of the heavenly
body from which the ray comes.

286 Reflection.
—The refraction of light is always accompanied by what is

called reflection, or a casting back of the light. When light is passing from
one medium into another, a certain portion of it is always thrown back, or

reflected, so that only part of the light enters the second medium. In the
case of glass, when light enters it from the air, the portion of hght which
suffers reflection is small compared with that which enters the glass. In the
case of a metallic medium, such as mercury or silver, a considerable portion
of the light is reflected, and only a very small part enters the metal. Glass
is therefore said to have a weak reflective power, but mercury or silver are

said to be highly reflective.

287 Laivs of Seflection and He-

fraction.
—Let A E F, fig. 77, be any

medium, a piece of glass for instance,
and let P A be a ray of light which,

passing out of air, or any other medium,
enters the glass at A. Draw B A B' at

right angles to the surface of the glass
at the point A. The ray P A is said

to be incident,—i. e., to fall upon the

glass at A, and therefore this ray is

called the incident ray. The plane in

which the ray P A and the perpendi-
cular BAB' he, is called the plane of
incidence.

When the ray enters the glass, it

is refracted, and proceeds in a different

direction to that in which it was going
before ; let that direction be A 11,

A II' being the former direction P A
produced. The broken line P A 11 shows the whole course of the light,
which proceeds in a straight line from P to A, is broken or rcfi-actcd at A,
and then goes on in a straight line to 11.

Fig.77

'i
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Fitw3

^£79

Fig. 78 shows a case of reflection. The
incident ray PA, instead of going on in the

straight direction A W, is thrown back or

reflected at A, and proceeds through the

air in the direction A Q.
A E, fig. 77, is called the refracted ray,

and A Q, fig. 78, the reflected ray.
288 The first law of reflection and re-

fraction is this :
—The reflected and re-

fracted rays always lie in the plane of inci-

dence ;
in other words, the three lines,

P A, BA B', and A E, fig. 77, and the three

lines, P A, B A B', and A Q, fig. 78, always
lie in the same plane,

—i. e., the incident

ray, the perpendicular to the surface, tlio

reflected ray, and the refracted ray, all lio

in the same plane.

289 The second law may b^ stated in tlie following manner -.— Let PA,
A E, and A Q, fig. 79, be the tLi-ee rays as before ; A B, the surface 01 tho

medium, which we shall sup-

pose to be a plate of glass ; draw
from any point B of the surface

of the glass, a perpendicular,
C P B D, meeting the incident

ray at P, and the reflected and
refracted rays produced back-

wards at D and C respectively ;

then the second law is, that A D
is always equal to A P, and A C
is always about one-half greater
than A P,—i. e., three halves of
A P.

290 Whatever the medium
may be, whether glass, or water,
or oil, or any other substance,
A D is always exactly equal to

A P, and A C always exceeds

(or falls short of) A P by a cer-

tain fraction of A P.

29 1 Refractive Index.
—The

proportion of A C to A P varies

with the nature of the substance
of which the medium A B E P
is composed, and that of the

medium out of which the light passes into ABET. This proportion
is called the refractive index ; thus, if A C is always four-thirds of A P,
which is very nearly the case when the medium A B E F is water, and
the upper medium air, the refractive index is said to be f . AC may be

always found by multiplying A P by a certain number or decimal, de-

pending on the nature of the two media, and that number is called tho

refractive index.

292 The following table gives the refractive indices of diflerent sub-

stances, supposing the fight to enter each substance out of vacuum :
—
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Eefractive Index.

Atmospheric air

Water . . .

Alcohol . . .

Oil of olives

Plate glass . .

Flint glass .

Oil of cassia

Sapphire . . .

Diamond . .

1-000-294
1336
1-372

1-470
from 1-500 to 1-550
from 1-576 to 1-642
1-641

from 1-768 to 1-794
from 2-439 to 2-755

about JLPooji

about A

about

about 4

In this table it will seem that the refractive index is not always exactly
the same for the same substance ; as, for instance, in the case of sapphire, in

some specimens it is as high as 1-794, and in others as low as 1-768. In the

case of glass there is a considerable diversity of refractive index, on account
of the different ingredients of which glass is made, and the different propor-
tions in which they are mixed together.

293 The angle P A B which the incident ray P A makes with the

perpendicular B A B', figs. 77 and 78, is called the angle of incidence. The
angle Q A B is, in Hke manner, called the angle ofreflection, and E A B', the

angle of refraction.
Since A D is always equal to A P, it follows that both these lines

are inclined at the same angle to the perpendicular C D ; in other words, the
reflected ray makes the same angle with the perpendicular to the surface that
the incident ray does,—i. e., the angle of reflection is always equal to the anglo
of incidence.

294 Fig. 79 enables txs to determine the course of the refracted ray by
construction on paper, as follows :—

Having draw n a line A G, to represent the surface, and a perpendicular,
B C, from any point of it ; draw P A at the proper inclination to represent
the incident ray. Measure A P, and open the compass to once and a half

that distance, supposing the medium to be glass of the lowest refractive

power ; then, putting one point of the compass at A, describe a circular arc

with the other, meeting B C at C, from which point draw the line C A II

through A. This will give A E, the refracted ray.

295 The refractive index, when the light passes out of glass into air, is

the reciprocal of that out of air into glass ; that is, if the former be f , the
latter is f . This is true of aU substances ; the refractive index, when light

passes out of one medium (A) into another (B), is the reciprocal of that out
ofB into A.

296 The refractive index is always
less than unity, that is, A C is always
less than A P, when the light passes out

of a denser into a rarer medium. Fig. 80
shows the course of the refracted ray in

such a case. We may see, by comparing
figs. 79 and 80, that when the light passes
out of a rarer into a denser medium, the

refraction, or bending of the ray, is to-

wards the perpendicular, but out of a

denser into a rarer it is aioay from the

perpendicular.
297 If the refractive index, when

light passes out of a medium A into a

medium B, be multiplied by that out c f

B into another medium C, the result is

the refractive index out of A into C. It
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follows from this, tliat the refractive index out of A into C, divided by that

out of A into B, gives the refractive index out of B into C. Tlius, if the

refractive index out of vacuum into glass be f ,
and that out of vacuum into

water be f, that out of water into glass will be f divided by f , that is, f .

IV. Dispersion of LigJit.

298 Index ofRefraction depends upon Colour.—It is found by experiment
that the refractive index depends, not only on the media out of and into

which the light passes, but also on the colour of the light. The refractive

index is greater when the colour is orange that when it is red ; it is still

freater

when the light is yellow, still greater when green, greater again when
lue, and greatest of all when violet.

299 White Light Compound.—It is also found that white light, such as

the bght of the Sun, or of a candle or lamp, is not simple but compound ; each

ray of white light being a union of several coloured rays, which are usually
classed into seven kinds—namely, red, orange, yellow, gi-een, blue, indigo,
and violet. Each of these classes includes a variety of different shades ; in

fact, we may say that in reality a white ray of light is compounded of an
infinite number of rays of different colour and shades of colour.

As we have stated, all these colours have different refractive indices. The

following table for different substances will show the nature and amount of
this diversity of refractive index.

Eefeactive Ixdex foe

Colour
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rious coloured rays wliicli were united in the white ray P A, will, after rcfrac-

tion at A, be separated, and pass through the piece of glass in different direc-

tions ; the red ray A E. being least bent out of its original direction P A Q,
the violet most, and the intermediate colours in order in an intermediate

degree. The white ray P A is therefore, as it were, dispersed as soon as it

enters the glass into a set of coloured rays diverging from the point A. lu
this manner the dispersion of white liglit is produced by refraction.

V. Passage of Light through Plates, Prisms, and Lenses.

301 Passage of TJght through a Plate of Glass or other trans-parent Suh-

stance.—By a plate of glass we mean a piece bounded by plane surfaces which are

parallel to each other.

Let E F G H, fig. 82,

represent a section of

such a piece of glass at

right angles to the pa-
rallel plane surfaces re-

presented by E F and
Gr H. Suppose that a

ray of light P A falls

upon the surface E F
at the point A; then
the course of this ray
in passing through the

glass will be as follows :

The ray will of
course be refracted at

A, and instead of going
on in the direction A Q,
which is PA produced,
it will pass through the

glass in the direction

A B, which, as we have
stated, is less inclined
to the perpendicular to

the refracting surface than A Q is. At B the ray will pass out of the

glass into the air, and therefore again sufl'er refraction ; but since it passes
from a denser into a rarer medium, it will be bent away from, not towards,
the perpendicular. In fact, the refraction or degree of bending at B, will be

precisely of the same amount as at A, only it will take place in the opposite
direction

; this may be easily proved by making the proper construction for
the refraction at A and B, according to the method we have explained above,

remembering that the index of refraction at B is the reverse or reciprocal of
that at A.

The consequence of this will be, that the ray will emerge from the glass at

B in a direction B li, parallel to the original direction P A Q; for whatever
be the angle through which the ray is bent at A, it will be bent through the
same angle in the opposite direction at B, and therefore be restored to its

original direction.

302 Hence, when a ray of light passes througli a plate of glass, it will

emerge parallel to its original direction, but it will sud'er a certain degree of
lateral displacement—i.e., Bll will be parallel to, but not coincident with, PAQ.

303 Passage of Light through a Prism.—By a prism we mean a piece
of glass or other transparent substance, bounded by plane surfaces which are

not parallel, but inclined to each other at a certain angle. Let E F G, fig.

83, represent a section of such a jjiecc, at right angles to the two plane sur-

faces which are shown by the lines JO F and ¥^ G. Suppose that a ray of

G
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liti'lit P A falls upon
the surface E F ; then
the course of this ray
in passing through the

glass -nill be as follows :

The ray, being re-

fracted at A, will be
turned towards the per-
pendicular to the sur-

face E F, and pass
through the glass in

the direction A B. At
13 it will sillier a second

refraction, and will be
turned away from the

perpendicular to the sur-

face E G. The effect of
the second refraction will be, not to turn the ray back to its original direc-

tion, but to make it deviate still farther away from it, as is evident from
the figure. Thus the ray, instead of going on in the direction A Q, which
is P A produced, will emerge out of the glass in the direction B E.

The effect of the prism here is to turn the ray, not towards the angle
E, but towards the thicker part of the prism F G ; and this is always the

case, supposing the prism to be made of glass, or any transparent substance
denser than the air ; the ray will always be bent away from the angle of the

prism towards the thicker part.

304 Dispersion prodmed hy a Trism.—Tlie two refractions Mhich take

place when a ray of light passes through a prism have the cfl'oct of producing
a considerable degree of dispersion, and showing the composition of white

light, and the different refrangibility of the coloured ravs composing it, in a

very striking manner. All that is necessary to exhibit the dispersion of light
in great perfection by a prism is, to allow a ray from the sun to enter a dark
room through a hole or slit in a shutter, and then to intercept it by a prism, and
receive the transmitted light on a screen, or on the wall or ceiling. Let E F G,
fig. 86, represent the prism, P A, the ray from the Sun falling on the surface

at A. Suppose the red ray to pass through the prism in the direction A B,

^^11 "^Z
^"^^^^^ ^'^^^ *^6 air"^again in the direction B E ; then the violet ray

"Will be more refracted at A than the red, and therefore pass through the
P"s°i in a direction A C, more inclined to A Q, (A Q, being P A produced)than A B is. Again, the violet ray will be more refracted at C than the red
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is at B, and therefore it will emerge in a direction C V, more inclined to
A Q than B H is.

lleuce, if the emergent light be received on a screen Q E. V, at some little

distance from the prism, a red spot will be seen at R, and a violet spot at V.
In the space intermediate between E, and V will be seen the intermediate
colours. The order of the colours will be as follows :

—
Bed at R.

Orange.
Yellow.
Green.
Blue.

Indigo.
Violet at V.

The coloured space between R and V is commonly called the Prismatic

Spectrum.
305 If the sides E F E G of the prism be curved instead of plane, the

effect it produces on light passmg through it will be the same—see figs. 81

TisM

and 85, which represent prisms with curved sides, and where the course of

the light is represented by the same letters as in fig. 86.

It is important to observe
the double difference of the
effect produced by the two

prisms represented in figs. 84 ^'igSb
and 85.

Ist. The emergent rars
B R C V are below A Q (tlie

original direction of the light)
in fig. Si, and above A Q in ..?

fig. 85. In other words, the

light in both cases is bent to-

wards the thicker side of the

prism.

2ndly. The violet is below the red in fig. 84, and above it in fig. 85. In
other words, the violet is in both cases on the thicker side of the prism, and
the red on the thinner side.

306 The Compound Achromatic Prism.—A prism which produces refrac-

tion without dispersion
—

i. e., one whicli bends all the coloured rays equally,
is said to be achromatic—i. e., without colour. A single prism, sucli as one of

those we have just spoken of, cannot be achromatic, as is evident from what
we have explained. But by putting two prisms together, as in fig. 87, it is

possible to make a compound prism which shall be achromatic or nearly so.

We shall briefly explain how this is done. The two prisms, E F G and
E' F' G', are placed in opposite positions, and therefore produce opposite

o2
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F G
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refractions and dispersions ; the prism E F G -n-ill bend tlie rays upwards,
and throw the violet above tlie red ; while the other prism E' F' G' will

have the reverse efTect. P A B A' B' E represents the course of the red ray

through the two prisms, the dotted line A C C V, the course of the violet,

and A Q is P A produced.
Now, suppose that the refraction produced by the first prism amounts to

10°, and the dispersion to 1°, By saying that the refraction is 10°, we mean
that the prism turns the red ray iO° out of its original direction A Q, and by
saying that the dispersion is 1°, we mean that the violet ray is turned 1° more
than the red out of its original direction—i. e., that the violet ray is turned
11° out of its original direction. Secondly, suppose that the refraction pro-
duced by the second prism is 8°, and the dispersion 1°. The effect of the two

prisms may be calculated as follows :
—•

Refraction produced by first prism 10° upwards.
„ ,, by second 8° downwards.

Total refraction produced by both prisms . . 2° upwards.

Dispersion produced by first prism 1° upwards.
., „ by second 1° downwards.

Total dispersion produced by both prisms . . 0°

Hence these two prisms will produce a total refraction of 2° without

dispersion, and so form a compound achromatic prism.
307 "Whether it is possible to make prisms which will produce such

effects as we have here supposed, is a point to be decided by experiment.
Newton concluded from some imperfect experiments that it was not possible
to do so ; that if the dispersions produced by the two prisms were equal and

opposite, as we have supposed, the refractions would also be equal and oppo-
site—that is, that if the total dispersion were nothing, so also would the total

refraction ; in other words, he concluded that it was a physical impossibility
to obtain refraction without dispersion. From this erroneous conchision, he

gave up all hope of making achi'omatic telescopes, and turned his attention

to reflecting telescopes.

308 Mr. Hall, a AVorcestershire gentleman, and after him the celebrated

optician Dollond, found that Newton's experiments Avere inaccurate, and

proved that, by making one of the prisms of ilint glass, and the other of crown

glass, a compound achromatic prism might be formed, which would produce
a certain amount of refraction without dispersion.

309 Secondary SjjecdHim.—It is possible in this way to destroy the disper-
sion, as far as the red and violet rays are concerned ; but this will not, at the
same time, answer for the other colours, as, for instance, the red and green.
If, on the other hand, the dispersion is destroyed as far as regards red and

green, it will not be quite destro3'cd as far as regards red and blue. A com-
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pound prism, sucli as tlie above, cannot be made perfectly acbromatic for all

the colours ;
but by putting three or more prisms together this may be done,

at least to a sufficient degree of accuracy. The light which passes through
the compound prism, fig. 87, will therefore exhibit some traces of colour if

received on a screen. The slightly coloured spot it makes on the screen is

called the Secondary Spectrum.

310 Passage of Light through Lenses.—A lens (from lens, a bean) is a

circular piece of glass, bounded by two curved surfaces. Generally these

surfaces are spherical, and not ver}^ much curved, except in a lens of very high

power. When the surfaces are convex or curved outwards, the lens is said

to be convex ; when inwards, concave. The best way to distinguish between

the two kinds of lenses is to say that a convex lens is thiclccr in the middle

than at the extreme parts, and a concave thinner.

311 Convex Lens.—Fig. 88 represents the passage of rays through a
convex lens. G H K L represents a section of the lens by a perpendicular

Elane
through the middle, G A H showing one of the bounding surfaces, and

- B K the other. A number of rays PG, P E, PA, P F, P 11, are sup-
posed to diverge from a point P, and fall on the surface G A H of the lens.

The ray P A, which is supposed to pass through the central part of the lens,
will not suffer any deviation, but pass straight through the lens in the
direction A B Q, which is P A produced. The reason of this is, that the
surfaces of the lens at A and B are parallel to each other, and therefore the

ray passing through the lens m the direction A B, will be transmitted in tho
same manner as if the lens were a plate of glass with parallel planes. Now,
we have shown in such a case, that the liglit on coming out of the glass W'll

resume its original direction, and suffer only asliglit degree of lateral displace-
ment (see fig. 82). The lens is generally so thin, that we may neglect taking
any account of this lateral displacement, and tliorcfore we have drawn the

ray P A B Q straight through the lens in one unbroken line.

As we have explained in the case of the prism, the other rays, P G, P E,
P F, P 11, will be bent towards the thicker part of the lens, and therefore

they will emerge fx'om the lens as show n in fig. 88, or as in fig. 89.

Fi.r. s
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312 In oue case, fig. 88, tlie lens is supposed to be sufficiently powerful
to bend the rays so as to make them converge towards, or nearly towards,
some point Q, on the line P A produced. In the other case, the lens not

being so powerful, the rays are not bent sufficiently to converge to a point
in front of the lens, they are only made less divergent than they were
before passing through the lens. In fact, if we produce them backwards

they will meet, or nearly meet, in a point Q, behind P on the line P A
produced backwards.

313 Concave Lens.—Fig. 90 represents a concave lens and the passage of

the light through it, the letters denoting the same things as before. Tiie ray
P A which passes through the central part of the lens will go on straight
without deviation ; the other rays, P E, P F, P G, P H, will be bent towards
the extreme parts K and L of the lens, which are now thicker than the

central part A B. The effect of this will be to increase the divergence of the

rays, so that, on producing them backwards, they will meet, or nearly meet, at

a point Q, in front of P on the line P A.

314 We have in all these cases represented the ray P A as passing
somewhat obliquely through the lens ; of course all that has been said will

apply equally when P A passes perpendicularly instead of obliquely.

315 Focus.—A point in which rays of light meet is called a. focus, a name
derived from the Latin word signifyinir

'

fire-place,' because objects placed in

tlie focus of a burning lens were set fire to. The point P is called t\xe focus
of incident rays, and the point Q t\iQ focus of emergent rays.

In fig. 88, the emerjrent rays actually cross at Q ; but in figs. 89 and 90,

this is not the case, tiie emergent rays proceed, however, just as if they
diverged from the point Q, and we may regard Q as an imaginary focus. Q,
in fig. 88, is called a real focus, and in figs. 89 and 90, a virtual or imaginary
focus.

316 Principal Focus. Focal Length.
—When the incident rays come

from the Sun, or any other very distant body, the focus of emergent rays is

called the principal focus of the lens, and the distance of this focus from the

lens is called the focal lenqtli of the lens. When the point P is very distant,

the rays P G, P E, P A, P F, P H, will be inclined to each other at extremely
small angles, so small, that we may consider the rays to be parallel to each

other. We may therefore define the principal focus to be the focus of

emergent rays when the incident rays are parallel.

317 If parallel rays fall on a cnvex lens, as in fig. 91, where the focus P

Fiff. 91
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of incident rays is STipposed to be at a ^reat distance from the lens, it is

evident, from what lias been said, that the emergent rays will converge
towards a point Q in front of the lens. Hence the principal focus of a
convex lens is infront of it, and is a o^eal focus.

318 If parallel rays fall on a concave lens; as in fig. 92, the emergent
rays will diverge, and therefore the principal focus is virtiud, and behind the

lens.

319 If the distance P A be equal to the focal length of the convex lens,

the rays will emerge parallel to each other, as is sliown in fig. 93, \Ahere Q is

supposed to be at an infinite distance from the lens. That this will be the

case is evident, by supposing the course of the light in fig. 91 to be reversed—i. e., to come from Q instead of P.

ijcr. t)3

320 If P A be less than the focal length, the rays will emerge diverging,
and if P A be greater than the focal length, the rays will emerge converging.

32 1 Hence we may make the following comparative statement respecting
convex and concave lenses.

A convex lens either diminishes the divergence of rays or makes them

convergent. We may say that the efl'ect of a convex lens is ahcays to

produce a certain degree of convergence, for we may consider that diminishing
the divergence of the rays is nothing more than producing a certain amount of

convergence, which partly destroys tlie divergence of the rays, and therefore

has the effect of making them less divergent than before.

A concave lens always increases the divergence of rays.
A convex lens sometimes brings the emergent rays to a focus in front of

the lens, but a concave lens ncA^cr does so.

A convex lens may be used to make diverging rays parallel ; a concave to

make converging rays parallel. In both cases, the distance from the lens of
the point from whicli the rays diverge, or to which they converge, must bo

equal to tlie focal length of the lens.

322 Achromatic Lens.—A single lens, such as one of those we have

just described, produces its effect by refracting the rays just like a prism, and so

bending them towards or from the central ray, according as tlie lens is convex
or concave

; but this refraction will be accompanied by dispersion ; the violet

rays will always l)e more refracted than the red rays, and therefore, in the
case of a convex lens, the violet rays will emerge more inwards—i. e., more
towards the central ray, than the red rays do ; but in the case of a concave

lens, the violet ray Mill emerge more outwards than the red.
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If, Lowerer, we put two lenses together, one convex and the other concave,
STieh that tlie outward dispersion produced by one may be just equal to the
inward dispersion produced by the otlier, the total amount of dispersion
produced by the two lenses in combination will be nothinj^, as in the case of
the two prisms above explained. At the same time, by nfaking one lens of
crown glass, and the other of flint glass, there will be a certain amount of
refraction still produced. In this manner the lenses will bend the rays
sufficiently for practical purposes without dispersing them, at least, without
any serious amount of dispersion, for there will always be some arisintr from
the secondary spectrum.

°

a

1
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I^'ow, by putting tlio two lenses together, as in fig. 94, one convex, the otlier

concave, and by giving a proper spherical shape to their surt'aces, we nialce

the two opposite aberrations produced by the lenses almost entirely neutralise

each other, and so cause all the emergent rays to converge very nearly to the
same point. When the two lenses are properly made, the over refraction of
the extreme rays by the first lens will be counterbalanced by their under
refraction by the second lens. In this manner a compound lens may bo
constructed free from any serious amount of spherical aberration. Sucli a
lens is said to be aplanatic, from the Greek, signifying

'

free from error.'

Lenses which form the object glass of good telescopes and microscopes,
are always made both achromatic and aplanatic.

Having now explained briefly those optical principles which are absolutely

necessary to be known by persons who wish to understand astronomy prac-
ticalh% and to use astronomical instruments, we shall go on in the next chapter
to consider the formation of optical images, by rays passing through a hole or

a lens falling on a screen ; from which simple, though really instructive

case, we shall derive the construction of the telescope and microscope, and

explain their uses.

CHAPTER VI.

FORMATION OF IMAGES—VISION—THE TELESCOPE, MICEO-
SCOPE, AND MICEOMETEE—THE VEENIEE.

I. Formation of Images hy a Hole or a Lens.

fyfORMATION ofImages on a Screen hy means of a Hole.—Let A B C D,
Ju fig. 96, represent a box or tube, in one end of which A B is a very small

hole H, and at the other end a semi-transparent screen C D, made of ground

glass, or thin silver paper, or a piece of smooth glass with a film of milk dried

upon it. The eye is supposed to look at this screen, and an object G Y is

placed before the hole H : then the following eftl'ct will be produced :
—•

Supposing for an instant that the object G Y consists simply of three
luminous points, otic green, another red, and the third yellow, which are re-

presented by G E and Y, respectively. Then green rays will issue in all

directions from G, some of which, proceeding in the direction G H, will pass
through the hole H, and, going straight on, Mill fall on the screen C D at G',
the p<)ints G H and G' being in the same straight line. The eye will

therefore see a small green spot on the screen at G'. In like manner some
of the red rays from E, passing through the hole and going straight on to E',
the points E H and E' being in the same straight line, will form a small
red spot at E', which the eye will sec. In like manner, also, a small yellow
spot will be seen at Y', tiae points Y II and Y' being in the same straight
line.

Hence the eye will see three small spots on the screen, exactly similar to,

and at the same relative distances from each other as the points G E and Y
of the object, only inverted in position ; in fact, an inverted image or likeness
of the object will thus be cast on the screen C 1).
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Precisely the same reasoning would apply to an object consisting of any
number of luminous points, and therefore it follows, that whatever object is

placed in front of the hole H, a perfectly accurate inverted image of it will
be formed on the screen C D.

327 Defect of the Image thus formed.—The hole H must necessarily be
a very small hole, otherwise a distinct image will not be formed on the screen.
This will be evident immediately, from fig. 97, in which H is supposed to be
large. It will be seen in this figure that the red and yellow rays, after passing

Fio- 97

through the hole, get mixed together, and fall nearly on the same part of the
screen. The consequence of this will be, that instead of two distinct small

spots, one red and the other yellow, being seen on the screen, as in fig. 96,
there will be but one large spot seen, consisting of a confusion of red and

yellow. Hence it is manifest that, by enlarging the hole H, we make the

image on the screen indistinct and confused. Indeed, however small the hole

may be, there will always be a certain degree of indistinctness, arising from
the mixture and confusion of rays coming from points of the object very near
each other. In fact, a little consideration wUl show that the rays from two

points of the object, not farther from each other than a distance equal to the

diameter of the We, will always be mixed together before they reach the
screen.

Now, this is a serious defect ; for, when the hole is extremely small, the

light that falls on the screen becomes too faint, and can scarcely be seen.

Hence there is an inevitable fault in this instrument ; the image on the screen
is either too faint or too indistinct, and we cannot diminish one imperfection
without increasing the other.

328 Use of a lens placed in the Sole.—Let us now suppose that we en-

large the hole, and put a lens in it, as is represented in fig. 98, of sufficient

I'"i!T.98

power to produce convergence in rays diverging from any point Y of the

object, and bring them to a focus at Y' on the screen. As we have already

explained, the point Y' will be found by drawing a line through the centre of

the lens from Y, to meet the screen in Y'. In like manner, if we draw a line

from any other point E of the object, through the centre of the lens, to meet
the screen in R', the rays diverging from E will be brought to a focus at H' ;

and the same may be said of G, and of every other point of the object.
Hence it is evident that an image will be formed on the screen of exactly

the same size and shape, and as distinct and free from confusion as the image
in fig. 96, supposing the hole in that figure to be extremely small. But there

will be this important difference between the two images: the quantity of

light admitted through the lens will be very much greater than that admitted

through the hole in fig. 96, and therefore, while the image in fig. 98 is per-

fectly distinct, it will at the same time be bright and clear.
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Tlie use of a lens Is, therefore, most important ; with a good aplanatic and
achromatic lens, a very perfect image may be formed on the screen, as we know
by the beautiful photographic pictures which are produced by an instrument
of the kind represented in fig. 98.

329 This instrument is called a camera ohscura, or " dark chamber;" we
introduce it here with a view to the better explanation of the telescope, and
its various uses in astronomy.

330 It is important to observe that the different points of the image are

found by drawing straight lines from the corresponding points of the object,

through the centre of the lens, to meet the screen ; and from tliis it follows

that the image, though inverted, must be accurately similar to the object.

II. Of Vision.

331 Tlie Eye is a sort of Camera Ohscura.—A section of the eye is re-

presented in fig. 99. It is a round ball consisting of certain transparent fluids

enclosed in an opaque mem-
"" " " "

Fia.99brane. In front there is a

hole H, called the pupil, be-

fore wliich is a transparent
fluid, called the aqueous hu-

mour, enclosed in a delicate
__

membrane, the whole being ^
kept in and protected by a

strong hornv andtransparent
substance, fi F, called the
cornea. Behind the hole H is a very clear lens A B, called the crystalline lens,

between wliich and the back of the eye is another humour, called the vitreous

humour. Lastly, C D is a nervous membrane, called the retina, spread out to
form a screen at the back of the eye : it consists of a network of fine nerves,

which, uniting at a point called the punctum caecum, form the optic nerve O, by
which luminous impressions made on the retina are conveyed to the brain.

The interior surface of the eye is darkened, probably to prevent stray light,

by a black substance, called the pigmentum nigrum.
332 It will be easily seen from this description that the eye is a sort of

camera ohscura. The pupil H corresponds to the hole in front of the tube
in figs. 90, 97, 98; the retina corresponds to the screen C D; and the crystal-
line lens, assisted by the cornea, which is a sort of lens, serves, like the lens

in fig. 98, to bring the rays to a focus on the retina or screen. The humours
in the interior of the eye serve to keep it in its proper globular shape, though
they are also intended to assist in the optical performance of the eye to a
certain extent.

In fig. 99 the course of rays falling on the eye from a luminous point E.

is shown ; a certain portion of these rays are admitted through the pupil or
hole H, and are then caused to converge to a point It' of the retina or
screen. In this way every point of an object placed before the eye has a

corresponding image on the retina, and therefore an image ofthe whole object
will be formed on the retina, clearly inverted, as in the case of the camera
obscura. The optic nerve conveys this image to the brain in some mysterious
way, and an idea of the external object is thus produced in the mind.

333 It is, of course, necessary that the image* formed on the retina should
be perfectly distinct and free from confusion, otherwise no clear idea of the
external object could be conveyed to the mind. The lenses in front of the

eye
—
namely, the cornea and crystalline lens, must therefore be just of sulii-

* It is enough that a very small portion of the image should be distinct, (namely, tliat por-
tion formed at the point of tlie retina called the foramen centrale.) This appears /rom the
fact that we can see only one point of an ol>ject dihtinttly at a time.
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cient power to bring tlie rays to a focus on tlie retina. Tliis is represented in

fig. 99.

334 In fig. 100 is represented tlie case wlien the lenses of tlie eye are too

strong, so that tliey cause
the rays to converge too

rapidly, and so bring them to

a point W, in front of the

retina The consequence of

this will be, that instead of a

point on the retina, we shall

have a spot of light of some
size, and this will destroy the

distinctness of the image ; for the difFeront spots which correspond to neigh-

bouring points of the object, will overlap each other, and so be mixed and
confused with each other, exactly in the manner we have already explained in

speaking of the effect of enlarging the hole in the camera obscura, Art. 327.

335 When, however, the point E is much nearer to the eye than is re-

presented in the figure, the rays which fall on the eye from it will be very
divergent, and it will require more powerful lenses to make them converge ;

therefore, though the lenses were too powerful before, they may not be so

now ; in fact, they may be only just sufficiently strong to overcome the

increased divergency of the rays, and make them converge to a point on the

retina exactly. Hence it appears that, when the lenses of the eye are too

powerful, an object which cannot be seen distinctly at some distance, will

become distinctly visible when it is brought sufficiently near the eye.
This is the case with short-sighted persons, and therefore such persons

have too powerful eyes, which is generally evident by the more than usual

roundness of the cornea.

336 In fig. 101 is represented the case where the lenses of the eye are
too «eak, so that they do not cause the rays to converge with suificiont

rapidity, the consequence of which is, that the rays are intercepted by the
retina before they come to a focus. This will of course produce indistinctness
of vision, just as in the former case.

Wlien the lenses are too weak, the object may be made more distinctly
visible by removing it to a greater distance from the eye, and so diminishing
the divergence of the rays, which will allow the weak lenses to produce a
greater degree of convergence, and so bring the point E', towards Mhich the

rays converge, nearer to the retina. Persons with weak lenses are therefore

long-sighted.

337 Most eyes are adapted for vision of distant objects, the lenses being
only just powerful enough to bring rays from a distant point to a focus on the
retina. But the lenses may be made more powerful by the action of certain

muscles, which, by compressing the ball of the eye, and so making the cornea
rounder, increase the power of the cornea, and possibly that of the crystalline
lens also. By the almost involuntary action of these miiscles, the eye has a
power of adapting itself to near objects ; but generally this power of adapta-
tion is limited to objects not nearer to the eye than six inches, or thereabouts.
The eye is perfectly incapable of seeing nearer objects v>ithout the assistance
of a microscope.
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338 It is easy to Tinclerstand, from what has been stated, how the vision

of short-sighted persons is assisted by their looking through a concave lens,

for that lens increases the divergence of the rays, and has the same eflfect as

if the object were brought nearer to the eye.

339 In like manner, it is evident how long-sighted persons are benefited

by convex lenses, which diminish the divergence of the rays, and therefore

have the same effect as removing the object to a greater distance from the

eye.

340 It is important to observe here, that it follows from what we have

explained respecting the eye, that a near object and a distant object can never
be seen distinctly at the same time ; for it is plain that if the lenses are of

the proper power to bring the more diverging rays, which come from a nearer

object, to a focus on the retina, they will not be of the proper power to pro-
duce the same effect on the less diverging rays which come from more distant

objects. This is a point of some importance in practice.
We have now said enovigh respecting light generally, and the formation

of images, to enable us to proceed to the two special subjects we have to con-

sider in the present chapter
—

namely, the telescope as a means of ascertaining
direction, and the microscope as a means of measuring mirnite distances.

III. Of iJie Telescope as a means of ascertaining Direction.

341 Direction lioio determined hy SigJits.
—

Simple as it may seem at first

sight, it is no easy matter to determine and define the direction in which any
distant object appears to be. In a rough way, we might point a straight rod
at the object, and say that that rod showed the direction of the object ; but
it is not possible to point a rod in this way with any degree of accuracy.

By putting a pair of sights on the rod, the direction of the object may be
much more accurately ascertained. Fig. 102 represents a rod C D, with two

Tier. 10^ P|b _
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sights A and B fixed upon it, A being a small hole, and B a larger hole, with
two cross wires. By looking in such a manner through the hole A, and

putting the rod in such a position that the point of intersection of the wires

appears to coincide with a distant object S, and at the same time with the
centre of the hole, it is evident that we ascertain the direction in wliich S is

seen, for the line joining the centre of the hole and the point of intersection

of the cross wires shows that direction.

342 This method ofascertaining direction is, however, by no means suffi-

ciently accurate, for several reasons, and among the rest for this—that the eye
cannot possibly see the hole at A, the cross wires at B, and the object S, all

distinctly at the same time. If tlie attention be fixed on S, it will be seen

distinctly, but the cross Mires will not, and the hole will appear quite indis-

tinct. In practice, the hole at A is often very small, and the eye is put quite
close to it, in which case the hole is scarcely seen, and only serves to show
the place where the eye should be put.

\Ve shall now show that the camera obscura, al)0ve described, affords a
most simple and accurate method of determining direction, especially with
certain additions, which convert it into a telescope.

343 Direction how determined Inj a Camera Ohscura.—We shall suppose
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tlie camera obscura to consist of a tube, A B C D, fi?. 103, C D being the

semi-transparent screen on which, the ima<Te is formed. At the other end
A B, is the lens, which is of the proper power to make the rays which come
from a distant luminous pomt S, converge to a focus on the screen C D ;

but, as we have shown above, tliis lens produces precisely the same effect

on the screen as an extremely small hole H, only the image formed by the

lens is not extremely faint, like that formed by the hole.

o

As we are only concerned with the size and shape of the Image, and not
with its brightness, we shall for simplicity suppose that there is a hole II,
instead of a lens, at A B, the hole representing, in fact, the centre of the lens.

On the screen C D there are two fine wires or lines, intersecting each other
at right angles ; the use of these lines is to make, by their intersection, a
fixed mark at a particular point of the screen.

344 The imaginary line drawn from the point of intersection of the two
cross wires through the point II, is called the line of collimation of the in-

strument, that is, as we have explained before, the line which is pointed or
aimed at any distant object, and which is the dii-ection in which that object
is seen.

345 Now, we can evidently ascertain, with the greatest precision, whe-
ther the line of collimation points to any distant point S, or not ; for we
have only to look at the image S' of the point S, found on the semi-trans-

parent screen, and see whether it coincides with the intersection of the cross

wires or not. If it does, then the line of collimation must point exactly to

the point S, for, as we have explained above, S' H and S are always in the
same straight line, and therefore, if S' is seen at the point of intersection of
the cross wires, it follows that the point of intersection of the cross wires, the

point H, and the point S, are in the same right line ; or, in other words, the
line of collimation points to S.

346 If S' were a material point, instead of being a mere optical image,
as it is, it would not be possible to see whether S' coincided exactly with the
intersection of the cross wires or not ; for, in point of fact, it is impossible to

see with accuracy whether two material points coincide or not ; indeed, two
material points cannot coincide with each other. It is altogether different

when one point is material and the other only an optical image ; in such a
case actual coincidence is possible, and it is easy to see whether there is actual

coincidence or not, especially if we use a microscope to magnify the cross

wires, in which case the coincidence of the image S' of the distant point S,

with the intersection of the cross wires, may be seen with wonderful dis-

tinctness.

347 The great advantage of the camera obscura, fig. 103, over the two
sights, fig. 102, for the purpose of ascertaining the direction of the distant

point S, is now manifest. In one case the eye has to look whether two points,
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that are really at some distance from each, otlicr, appear to coincide or not,
which it is impossible accurately to determine, because the eye cannot see dis-

tinctly two objects at difTerent distances from it at the same time. In the
other case the eye has only to see whether an optical image formed on a
screen actually coincides with, a mark on that screen or not, which may be
done with the greatest exactness.

In order, then, to determine accurately the direction in whicli any distant

luminous point S is seen, we have only to point the instrument represented
in fig. 103 towards S, and move it carefully until the image of S, which will

be seen on the semi-transparent screen C D, coincides exactly with the point
of intersection of the cross wires. Then the line drawn from that point
through the point H—i. e., the line of collimation, must point directly to S.

In this manner the direction in which S is seen is ascertained.

348 By using a microscope to magnify the cross wires, this may be done,
as we have stated, with extraordinary accuracy. When a microscope is attached
to the instrument for this purpose, the whole compound instrument so formed
becomes the regular astronomical telescope. We shall now say a few words

respecting the proper kind of microscope, or eye piece, as it is generally called,
which is thus employed.

IV. Of tlie Eye Piece, or Microscope.

349 Simple Microscope.
—By looking through a convex lens, placed close

to the eye, we may see objects distinctly much nearer to the eye than we
could do without such assistance. Now, the nearer an object is, the larger it

appears, and therefore a convex lens tlius used will enable us to see an object
larger than it can possibly appear to the naked eye.

To explain this point the better, let us suppose that the naked eye cannot
see an object distinctly nearer than six inches, and that the focal length of the
convex lens is one inch ; then, if we place the object at an inch from the eye,
and lookthroughthe lens at it, we shall see it distinctly; for, aswe have explained
above, rays divei'ging from a point whose distance from a lens is equal to the
focal length, emerge from the lens parallel to each other, and therefore are

brought to a focus on the retina by the action of the lenses of the eye, as has
been stated above. Hence, the effect of the convex lens is simply to enable
us to see an object placed at a distance of

one inch from the eye, which could not be
seen without the lens nearer than six

inches. The result of this will be, that

the object will appear, when seen through
the lens, six times larger than when seen

by the naked eye.

350 This will be seen by comparing
figs. 104 and 105 ; in the former, H S, the

object, is supposed to be one inch from
the eye ; in the latter, H S is supposed to

be six inches from the eye. The image of

H S on the retina is found by considering that it is produced by the lenses
of the eye, in the same manner as the image on the soreen in the camera
obscura by the lens in the hole ; and therefore if we suppose 11 to be the centre

Fi-/ 105

Ficr.JOJ-
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of the lenses of the eye, we liave only to draw straight lines from S and R
through H, to meet the retina at S' and H', and then S' and R' will be the

points where the rays from S and H respectively are brought to a point on
the retina. This being the case, it immediately follows, that if E S be sis

times farther from H in fig. 105 than it is in fig. 104, the size of the image,
H' S', will be six times greater in fig. 101 than it is in fig. 105.

Now, in fig. 104, the eye, unassisted, cannot see 11 S distinctly, because
the rays diverge too much, and the lenses of the eye will not be powerful
enough to make them converge to the points H' and S' on the retina. There-
fore the convex lens above spoken of will be necessary to make the vision

distinct, by helping the lenses of the eye to overcome the great divergency of

the rays, and make them converge with sufiicient rapidity to form an uncon-
fused image on the retina.

351 A very simple way of showing the truth ofthis account of the manner
in which a lens placed close to the eye magnifies, is to look at the object R S,

fig. 104, through a pin hole in a card, instead of through a convex lens. The
hole, like the lens, will eAddently diminish the divergence of the rays, and
therefore assist the lenses of the eye. Of course the hole greatly weakens
the brightness of the image, because it cuts ofl^ a great portion of the rays,
or rather, allows only a small portion of them to enter the eye ; but still

it makes the object distinctly visible, and, as we have explained, magnifies it

by enabling the eye to see it so much nearer than it could do without the

hole.

352 To try this experiment, it is only necessary to look at small print

through the hole in the card, placed very close to the eye ; it will be fovmd
that we may, by so doing, bring the print within a few inches of the eye, and
still see it distinctly, though it will not appear strongly marked, on account
of the small quantity of light allowed to pass by the hole. The card should
then be removed, keeping the eye still at the same distance from the print,
and it will be perceived immediately how much the hole assisted in making
the vision distinct ; for the moment the card is removed, the print will be-

come utterly confused and indistinct, so that one letter cannot be distinguished
from another.

353 A convex lens used in this manner, that is, put close to the eye, is

called a simple mio^oscope. It is important to remember that a lens thus used

magnifies simply by enabling the eye to get nearer to the object than it could

do naturally, and this it does by helping the lenses of the eye to overcome the

increased divergence of the rays.

354 Vision HlvoucjTi a Lens not placed close to tJie J^ye.
—There is a very

important difference in the action of a lens not placed close to the eye, from that

we have just explained, as we shall now show.

Fig. 106 represents a short tube A B C D, at one end of which is a lens

A E, and at the other a hole H K, not much larger than the pupil of the eye:
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it is called the eye hole, the eye being always placed close behind it, as is re-

presented in the figure. E S is any object placed before the lens at a distance

equal to the focal length. The use of the tube A B C D, and the hole H K,
is to keep the eye always at a certain distance from the lens.

The course of the rays which enter the eye from the two points R and S is

shown in the figure. The rays from E, falling on the lens will emerge parallel
to each other, or nearly so, because the distance of the object from the lens is

equal to the focal length ; but the ray E, T, through the centre of the lens,

will suffer no deviation ; therefore the other rays, after emerging from the

lens, will be parallel to II T, and those which are allowed to pass through
the hole will enter the eye. To find the rays which pass through the hole,

we have only to draw lines towards the lens from H and K parallel to T E,
and all the rays between these two lines will get through the hole. Hence the

rays drawn in the figure, and those only, will get tlirough the hole to the

eye ; all the rest will be stopped by the tube. The course of the rays from S
is exactly similar to that of the rays from E.

355 Now this being the case, it is evident that the lens A B discharges
a two-fold office.

1st. It diminishes the divergence of the rays, and so assists the lenses of the

eye to make them converge to points on the retina. It therefore so far acts in

the same manner as the simple microscope.

2ndly. It magnifies the object, not merely by enabling the eye to get
closer to it, but also by bending all the rays in the manner shown in the

figure. This is a point of considerable importance, as will appear more

clearly when we come to speak of the telescope ; for in the telescope the rays,
without the action of a lens thus disposed, would enter the eye almost perpen-
dicularly, and the image woTild appear very small, or rather, very Httle of it

woxdd be seen.

356 The degree in which this instrument magnifies the object E S will

appear better by comparing the vision through it with vision by the naked

eye. In fig. 107, E S is supposed to be viewed by the naked eye j the point

O in this figure, and in fig. 106, representing the centre of the lenses of the

eye ; the dotted lines E' O and S' O are the central rays which enter the eye
from E and S produced backwards ; the distance of E' S' from the eye in

fig. 106, is supposed to be about one foot, and E S, in fig. 107, is also sup-

posed to be about one foot from the eye. We say a foot, because at tliat

distance the eye may see an object distinctly without any exertion; in fact,

in reading small print, a person with good eyes would naturally hold his book
at that distance, or thereabouts, from the eye. The eye could see an object
at six inches, but not without fatigue.

Now, in fig. 106, if we supposed the instrument removed, the points E' and
S' would evidently be seen by the eye in the same directions as the points E and
S appear to be wlicn seen through the instrument ; in other words, the object
E S appears, when seen through the instrument, to be of the same size as

the object E' S' seen by the naked eye. As far, then, as apparent size is con-

cerned, we may substitute the object E' S' seen by the naked eye, in place
of the object E S seen tlirou<rh the instrument.

Then, since E' S', fig. 106, and E S, fig. 107, arc at the same distance
from O, and since the images of these two objects on the retina are found by
drawing straight fines from them through O to meet the retina, it is manifest

K
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tlmt those imaofes will be exactly proportional in size to the
objects respec-

tively. If, for instance, E.' S' be ten times ~R S, the image on the retina in

fig. 106 will be ten times larger than that in fig. 107 ; if E.' S' be twenty times

H S, the former image will be twenty times the latter, and so on.

357 Hence the degree in which this instrument magnifies is obvious ; at

the same time we must observe, that the above explanation is to be received

merely as a general account of the nature of the magnifying power of the instru-

ment ; for the eye in judging of magnitude is greatly influenced hj a variety
of circumstances which we have not time to speak of here. This instrument

is the astronomical eye-piece in its simplest form.

R
Fip-.108

358 Tlie Compound Ui/e-Ticce.
—This is shown in fig. 108. It consists of

two lenses instead of one, but in other respects it is exactly the same as the

simple eye-piece just explained. It is, however, a much more perfect instru-

ment, and its optical effect, when well made, is almost faiiltless. The front lens

A B is called the field-glass, because it enables us to see a greater extent of
the object E S distinctly, than we could possibly do with the single lens,

fig. 106. The extent of the object visible through the instrument is com-

monly called the field of view, and hence the name j?eW-glass. The lens C D
being next the eye, is called the eye-glass. The light comiug from the object
E S is bent by each of the lenses, as shown in the figure, and enters the eye
as if it came from a larger object E' S'. All that we have just said respecting
fig. 106 applies, therefore, equally well in this case.

359 liow the Corn-pound Eye-Piece is made Achromatic.— One great
defect of the single lens, fig. 106, is, that it is not achromatic ; in consequence
of the different refrangibility of the different colours, the image seen by the

eye is imperfect and confused, the violet being more magnified than the red,
and the intermediate colours in an intermediate degree. In the compound
eye-piece this defect is remedied in the following manner :—

In fig. 109, A B and C G are the two lenses, and E D is any ray from the

object incident on the field-glass at D. This ray is of course separated into

its component colours by the dispersion which inevitably accompanies refrac-

tion (except the lens be compound). The violet ray wUl be more bent than
the red, so that the former wUl fall below the latter, as is shown in the figure,
where D E represents the red ray and D E' the violet.

But the conseqxience of this will be, that the violet ray will fall on the
second lens nearer the central part than the red ray, and therefore so far

the second lens will produce a less effect on the violet than on the red ray ;

for the nearer to the central part a ray is incident on a lens, the less is it

bent by the lens. Hence, if the two lenses be at a sufficient distance from
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each other, the fact that the violet is more refracted than the red by the first

lens, and less by the second, may lead to a mutual correction between the two
lenses—i. e., the under refraction of the second may just correct the over
refraction of the first. This, it may be shown, will take place when the dis-

tance between the two lenses is half the sum of their focal lengths. When
the lenses are so placed, it is found that the red and violet, and the other

colours, emerge from the second lens parallel to each other, and are all caused
to converge to the same point of the retina by the action of the lenses of the

eye ; for the lenses of the eye are so far achromatic that they always cause

parallel rays, whether of different colours or not, to converge to the same

point on the retina.

Flo-. 109

360 This eye-piece was the invention of Huygcna, but the principle

upon which it acts was pointed out by Boscovich. In astronomical instru-

ments this eye-piece cannot be used in its perfection on account of its being
necessary to have the object R S too close to the field-glass, whereby every

spot and flaw in that glass is made visible, and spoils the clearness of the field

of view. To remedy this defect, Ramsden placed the lenses a little closer to

each other, and so was enabled to keep the object R S at a greater distance

from the field-glass. The lenses are each of the same focal length in Rams-
den's eye-piece ; they are also plano-convex

—i. e., convex with one side plane,
the convex surfaces being turned towards each other, as is shown in the

figure.

361 The compound eye-piece has many other advantages over the simple
one represented in fig. 106, chiefly arising from the refraction in the former

being divided, as it were, between two lenses, instead of being entirely
effected by one ; but we have not space to say more on the subject.

V Of tJie Astronomical Telescope.

362 It will now require but a icw words to explain the construction of

the astronomical telescope ; it is, in fact, nothing more than the camera
obscura represented in fig. 103, with tlie addition of Ramsden's eye-piece, to

enable the eye to see more accurately whether the image of a distant limii-

nous point, formed on the semi-transparent screen, coincides with the centre

of the cross wires or not. Furthermore, the screen is either removed or made
transparent, as its semi-transparency is of no use where an ej'e-piece is used to

view the image and the cross ^\'ires, and only has the effect of dimiuishmg the

brightness of the image. It would be absolutely necessary to retain the

semi-transparent screen, if a simple microscope were used instead of an eye-

piece, for without the semi-transparent screen the rays that would get into

the eye through a lens placed close to it would be only those which come from
the central part of a distant object, so that the field of view would be ex-

tremely limited. But with an eye-piece, if the eye-hole is placed in the

proper position, the rays from a comparatively great extent of a distant object
are brought to the eye.

H 2
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363 Fig. 110 represents tlie astronomical telescope. A E F B is tte tube,
and C D is the screen, which in the camera obseura above described was semi-

transparent, but is now supposed to be perfectly transparent ; it may be a

piece of plate glass Mith two fine cross lines drawn upon it, or it may be

simply a round hole in a piece of brass fixed inside the tube, with two ex-

tremely thin wires drawn tight across it. At A B is the lens which produces
the image of any distant object at which the telescope is pointed, which image
must be formed exactly at the transparent screen or hole C D, where the

cross lines or wires are placed. This lens is called the Object Glass, and is, of

course, achromatic and aplanatic, so as to form a perfectly distinct and weU-
defined image of the object.

X is the point of intersection of the cross lines or --^ross -wires, which are

supposed to be so fine and delicate that the point X is defined by them in

the most perfect manner possible.
Two intersecting lines are found to form the best kind of mark for defining

a particular point in the interior of an instrument • these lines are generally
at right angles to each other but they are sometimes made to intersect

obliquely.
Y is the centre of the object glass corresponding to the hole H in fig. 103,

and the imaginary straight line X Y Z, drawn from X through Y, is the line

of collimation, which we have spoken of before. TJiis line is the great and

principal thing to be attended to in the instrument. The instrument itself is

nothing but a contrivance for pointing this line very accurately towards any
particular star or distant luminous point. \Mien the line of collimation

Soints

towards any star, an image of that star is seen to coincide exactly with

[, the centre, or point of intersection, of the cross wires, and this is the

test whereby ^e know whether the line of collimation points in the proper
direction or not.

G M K L is the eye-piece (Bamsden's) already described, the use of

which is simply to magnify the image of the star and the cross wires, and so

enable the eye to judge the better whether that image is exactly at the point
X or not. This eye-piece is capable of sliding in a tube attached to the large

tube, as shown in the figure, for the purpose of accurate adjustment, and for

adapting the vision to eyes of different powers.
364 It is important to observe that there is no connexion whatever

between the line of collimation and the eye-piece ;
the eye-piece may not be

placed quite straight, or it may distort the image and the wires, which it

always does to a certain extent ; but if it shows the image of the star distinctly
coincident with the centre of the cross wires, we may be sure that the line of

collimation points exactly to the star.

365 It is also necessary to remark that the cross wires need not be

placed exactly in the middle of the tube, they may be moved a little to one

side or the other if necessary ; though it is better that their intersection X
should be as nearly as possible opposite to the centre of the object glass Y,
in order that the hue of collimation may be perpendicidar to the object-glass,
or very nearly so.

366 Adjustnient and Movement of the Cross Wires.—The piece of plate

glass on which the cross lines are drawn (or, what is the same thing, tlie

piece of brass with a circular hole, across which the cross ^^ircs are fixed) is

generally made capable of movement backwards and forwards across the

iusti'ument, in the following manner :
—
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C Q D P, fig. Ill, represents tlie piece of plate glass, having tlie cross
lines CD PQ traced upon it.

^.

It is fixed m a flat piece of ^'S
^

rp

brass N O, with a circular hole

C Q D P. If there is no piece
of glass, the lines C D and P Q
are simply wires fixed tightly
across this hole. The piece
N O slides in a frame of brass

ST. A screw U, and a spring
W, act upon the piece N O,
in the manner shown in the figure, so that by turning the head of the screw

U, the piece N O is caused to slide in the fnime S T towards S, and by the

opposite motion of the screw the springW acts upon jST O, and makes it slide

the opposite way. Sometimes, however, instead of the spring W there is

another screw, the counterpart of U, and by means of the two screws the

piece N O is moved at pleasure, and kept fixed if necessary. The two screws
are used instead of the screw and spring, where it is not necessary to move the

piece N O, except occasionally by way of adjustment.
The frame S T pierces the tube of the telescope, and is fixed across it

near the eye end, in the
manner shown in fig. 112, F:,

where A B K L is the tele- A
scope, A B the object glass,K L the eye-piece, S T the
frame shown in fig. Ill, and
U the screw, by which the

piece N O (fig. Ill) is moved.
In this manner we may, by turning the screw IT one way or the other,

move the cross wires backwards or forwards across the tube of the telescope,
and so adjust the point of intersection of the wires in its proper position, as
will be explained presently.

VI. The Micrometer.

367 "^Hiere it is required to measure the image formed by the object
glass, the thread of the screw U is formed
with great accuracy, and the motion of IN" O
is made as steady and even as possible.
The head of the screw is also graduated,
as shown in fig. 113, where T Q, R S is a

portion of the frame, H K the screw, work-
ing through the end T Q of the frame ;U A B C is the head of the screw, consisting
of two parts

—
namely, a milled or grooved

circle U, which the fingers lay hold of in
order to turn the screw, and a graduated
circle ABC, the graduations being shown
in the figure on the rim of this circle. I) is

the index, which is fixed to the end of the
frame T Q, and which just touches the

graduated circle, witliouti however, imped-
ing its motion. The screw in this case does
not work exactly in the same manner as that shown in fio-. HI j for it is

necessary, evidently, that it shotild move the piece N O afte"- the manner of
an endless screw—that is, the female screw is not in the frame as in fig. Ill,
but m the piece Is O. In this way the screw itself does not move in and out
when it IS turned round.



102 MATHEMATICAL GEOGRAPHY.

This is slaown in fig. 114, which represents a section of the micrometer;
where A B C U is the head of the screw, E S Q T the frame in which the pieceN O moves ; the end of the screw piercin<f the piece K O. D is the index,
which is attached to the end of the frame T Q.

Fig 115

368 a, a, a, a, &c. represent a set of brass points equidistant from eacn
other, projectiiii>- from the upper side E T of the frame. These points are seen
in the field of view, alon^ with the cross-wires : the use of them is to help in

counting the number of turns we give to the screw in any case. When the
screw is turned round, the vertical cross-wire passes each ofthese points in suc-

cession, and they are placed at such distances, that one turn of the screw makes
the vertical cross-wire move from one point to the next. It is not necessary
that these points should be placed witli great exactness, as they only serve to
count the number of turns given to the screw.

369 An example will best show the use of this micrometer. We shall

suppose that A B and C (fig. 115) are three stars, or

rather, images of stars, seen on the horizontal cross-

wire, and that we wish to measure their relative dis-

tances from each other. We shall also suppose that

_ there are 100 graduations on the head of the screw,
which are numbered 0, 1, 2, 3, 4, &c. in order. By
means of these graduations, we can tell how niuca
we turn the head of the screw ; for every graduation
that passes the index D, as we turn the screw, cor-

responds to the hundredth part of a complete revolution.

Suppose now, that we turn the screw until the vertical wire is brought to

meet the star A, and that the graduation seen at the index D is ten. Let us
then turn the screw until the vertical wire comes to the star B, and suppose
that as we do this the vertical wire passes across four of the points a, a, a, a,
and that the graduation seen at D, when the wire comes to B, is thirty-
five. Then it follows, the motion of the wire from A to B corresponds to four

complete turns of the screw, and twenty-five graduations, or twenty-five
hundredth parts of a complete turn.

In like manner, let us move the wire from B to C, watching the points and

looking at the graduations at D, when the wire comes to C ; and suppose that
the number of points the wire passes across is two, and the graduations forty.
Then the motion of the wire from B to C corresponds to two complete turns
of the screw, and five graduations.

Hence it follows, that the distance A B is to the distance B C as four
units and twenty-five hundredth parts ofunity to twoimiis and five hundredth

parts
—that is, A B is to B C as 4-25 to 205.

370 From this example the use of ihe micrometer is manifest. The above
is but a rude representation of the smplcst kind of micrometer ; there are

many details and niceties in the construction, which we could not give
nnthout entering into the subject more at length. There are several other
kinds of micrometers, nearly all, however, depending on the principles above

explained, and consisting of various contrivances for measuring the image
seen in the focus of a telescope, by means of the motion of a graduated screw.
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VII. The Diagonal Eye-piece.

371 Before we leave tlie telescope, we must mention the diagonal eye-

piece, wliich is indispensable in small instruments. It is often necessary to

look through a telescope at stars near the zenith, and this requires the head
of the observer to be placed in a very inconvenient position,

except the instrument be so large that a reclining chair

may be placed under it, upon the back of which the ob-

server may lay his head, and look directly upwards with-

out fatigue. In a small instrument it is impossible to do

this, and therefore the following kind of eye-piece, called

diagonal from its shape, is used.

A B C D, fig. 116, represents the tube of the telescope

pointed upwards, and F the field-glass ; between the field-

glass and eye-glass is placed a plane mirror H K, diago-

nally, so as to reflect the light which comes down the tube
in a horizontal direction towards the eye ; then the eye-

glass E receives this light, and transmits it through the

eye-hole to the eye. The only difference between this

and the common eye-piece is, that the mirror is inter-

posed between the field-glass and eye-glass, so as to make
the light emerge at right angles to tlie tube, wliich arrange-
ment requires the eye-glass to be placed, not at the end,
but at the side of the tube, as is shown in the figure. The

ray of light P F which comes down the centre of the tube,
is reflected by the mirror in a horizontal direction, and
enters the eye as if it came from the point Q. It is evi-

dent that, since the eye-piece is only a contrivance for

better ascertaining whether the image of a star coincides

with the centre of the cross-wires or not, this change in

the form of the eye-piece does not, in

any way, alter the nature of the in- CI

strument, but simply enables the eye
^ *"

to look at the wires and image hori-

zontally intead of vertically.

372 The diagonal eye-piece is made capable of sliding on or off" the instru-
ment at pleasure, so that it may be used whenever occasion requires it.
Good telescopes have generally several eye-pieces, or pou-ers, as they are
called by opticians, of different magnifying power, which maybe employed
according to the nature of the observations, and the state of the atmosphere.

VIII. Of the Astronomical or Heading Microscope.

373 We need say but little here respecting the miscroscopc, as we have
already stated what the simple microscope is, and the compound miscroscopc
18 precisely the same instrument as the

telescope ; being, in fact, a tele-

scope, if we may so use the word, employed to view near instead of distant
objects. Dr. Gormg has proposed to call the compound microscope by tho

name cngiscope, which well
expresses its nature, as compared with tho

telescope ; the former word signifying that which views near, and the latter
distant, objects.

374 llie compound microscope is sliown in fig. 117, with the course of tho
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rays, wHcli come from a near luminous point P, tlirougli tlie instrument.

The tube A B C D, tapers towards the object end A B, because the object

pflass, being of high power, is necessarily small. The object glass is of high

power, in order that it may be able to overcome the great divergency of the

rays coming from an object so near as P, and make them converge to a focus

at C D, which, as in the case of the telescope, is supposed to be a piece of

plate glass with cross lines drawn upon it, or simply a hole in a brass plate
with cross wires stretched across it. The eye-piece consists of a field-glass,

eye-glass, and eye-hole, and is, in fact, precisely the same that has been
described in the case of the telescope. In microscopes which are used simply
for magnifying, but not measuring, a different eye-piece is used—namely,
Huygen's eye-piece, above alluded to.

375 This instrument, though precisely the same in principle as the tele-

scope, differs from it in one important particular
—

namely, that in the miscro-

scope, the image formed at C D is always much larger than the object,

whereas, in the telescope, it is much smaller. We may show this very easily
as follows :

—
Let A B C D, fig. 118, represent the telescope, at least the telescope without

the eye-piece, which we do not now require to consider ; CD the screen, Y
the centre of the object glass, andE. S a distant object, but which, for want of
room on the paper, must necessarily be drawn near. Then W S', the image
of R S, formed at C D, is found by drawing straight lines from H and S

through Y, to meet C D at the points E,' and S' ; from which it is evident
that E' S' bears the same ratio to E S that the length of the tube does to the
distance of E S from Y ; for instance, if the length of the tube be three feet,

and E S be 3000 feet from Y, it is evident that E' S' will be 1000 times smaller
than E S.

Now, in the telescope E S is always a distant object, and therefore the

image E' S' formed by the object glass is always considerably smaller than
ihe object E S.

In the microscope this is reversed, as is evident immediately from fig. 119 ;

where the image E' S' is found as before, by drawing straight lines from E
and S through Y, the centre of the object glass A B, to meet C D at E' and
S'. Now, here E S is very close to Y—in some of the good instruments lately
made, the distance may not be more that y^th of ^^^ inch*—but suppose Ave
call it an inch, and assume the length of the tube to be six inches ; then it is

clear that E' S' will be six times greater than E S.

376 In both the telescope and microscope, the eye-piece magnifies in the
manner we have explained; hence, in the telescope, the eye-piece alone

* In this case the object glass is a tripfe achromatic, consisting of six lens altogether, united
Ln pain.
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magnifies, "but in tlie microscope both. tLe object glass and tbe eye-piece
magnify.

377 From what has been just explained, it is clear that, ceteris paribus,
the magnitude of the image K' S' in both instruments is proportional to the

length of the tube; the longer the tube, therefore, the greater the magnifying
power of the instrument.

378 In the microscope, the size of the image is evidently increased by
bringing the object E S nearer to the object glass : to do this, the power of
the object glass must be increased, for it must be sufBcient to overcome the

divergence of the rays, and make them converge to a focus at CD. Kow,
when the object is placed at a distance from the object glass equal to its focal

length, the power of the glass is then just sufficient to overcome the divergence
of the rays, and cause them to emerge from the lens parallel to each other :

hence, to make the rays converge to a focus at C D, either the object glass
must bf made a little more powerful, or the object must be moved a little

farther from the lens, in order to diminish the divergence of the rays a little.

It appears, then, that the distance at which the object must be placed from
the object glass of a microscope is a little greater than the focal length of
that glass.

379 Great improvements have of late been made in the manufacture of

object glasses for microscopes, which are now ground, polished, and centred

in their proper positions, with perfectly wonderful accuracy. Object glasses
are now made of a focal length of j^th of an inch, which are capable of over-

coming a divergence of 120° in the incident rays, and bringmg them to an
accurate focus at C D.

380 The ReadiJig 3Iic7'oscope.
—The astronomical or reading microscope,

which is used for reading and subdividing the graduations in large instruments,
is a compound microscope, with a micrometer such as that we have above
described. Each graduation of the instrument is generally about 5' ; five

complete turns of the screw move the wire of the micrometer from one

graduation to the next, and the graduated head of tha screw is divided into
•—suppose sixty ffra.duations. In this manner each graduation of the screw

corresponds to 1 .

381 As the reading microscope is a very important part of several useful

instruments, we must explain the manner in which it is used. In fig. 120,

P QB S T represents a graduated circle capable of moving about its centre O.
The graduations arc supposed to be engraven on the rim of this circle, as

pliown in the figure, and they are viewed by a fixed microscope A C. The
nhole rim P Q R S T is divided into 3G0 equal parts, and each part sub-
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Kp^l21

divided into twelve equal parts, so that each of these subdivisions is the
twelfth part of a degree, or 5'. The microscope is furnished with a micrometer
and graduated screw, as above described, the graduated head of the screw

being divided into 60, or 120, or 240, or 300 equal parts
—

say 60, for simplicity.

Fig. 121 shows the field of view
of the microscope

—i. e., what the

eye sees on looking through it. m n
is a portion of the rim P Q B, S T
of the instrument seen in the mi-

croscope, and, of course, gr'eatly

magnified; a and b are two con-

secutive graduations of the rim, so

that the space a 6 is the image of
5' of the rim formed in the focus

of the microscope , C D is a fixed

wire, parallel to the graduations a
and b, and firmly fixed in the focus ;

ej" is anotiier parallel wire—viz.,

that which is moved by turning
the screw of the micrometer, as

above explained. Points are seen
d -f

on the field of view, to help in counting the number of complete turns of the

screw, as we have described before.

The fixed wire c d serves as a mark, and the moveable wire ef serves to

measure the space between this mark and the next graduation a or b. Five

complete turns of the screw move eyfrom a to b, that is, over a space of 5';

therefore, one turn moves e/over a space of 1', and the sixtieth part of a turn
moves it over a space of 1".

Suppose now that the circle P Q R S T is turned round, and we wish to
find out through how many degrees, minutes, and seconds we have turned it.

Let the hinder graduation a, seen in the microscope before moving the rim, be
20° 10', and therefore the graduation b, 20° 15', and suppose that it requires two
turns and four sixtieth parts of a turn of the micrometer screw to make the
wire e/'move from ato c d ; then it is evident tliat if the rim were divided so

minutely as to show seconds, the graduation opposite the mark c d would be
20° 12' 4"; for a is 20° 10' and it is 2' 4" farther to c d, as shown by the
micrometer screw. After the rim has been moved, suppose that the hinder

graduation a seen in the microscope is 43° 35', and that it takes three turns
and twenty-four sixtieth parts of a turn of the screw to move eyfrom a to

c d; then the graduation of the rim opposite the mark cdis 43° 38' 24", a

being 43° 35', and c d being 3' 24" farther on.

Since, then, the graduation opposite the mark is 20° 12' 4" before, and
43° 38' 24" after turning the rim, it foUows that the difference—namely.
23° 26' 20"—is the number of degrees, minutes, and seconds through which
we have turned the rim.

382 Thus the use of the reading microscope is obvious ; for though the
rim is only divided to 5', we can read ofi" and observe as accurately as if it

were divided to seconds. Now, to divide the rim of a large instrument accu-

rately to 5'—that is, into twelve times 360 exactly equal parts
—is no easy

matter, and costs a large sum of money ; it is easy, then, to conceive what it

would be to divide it to seconds—that is, into 60 X 60 X 360 equal parts
—

if the engraving of such a number of lines so close together were possible.
Hence the importance of the reading microscope is obvious.
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IX. Oftlie Vernier.

383 "We must here briefly describe a very •useful contrivance called tlie

Vernier, from the name of the inventor, which takes the place of the reading
microscope in smaller instruments, being much less expensive.

Let P Q, fig. 122, be a portion of the rim of a graduated circle, similar to

'^^K/"

that -we have just described, which we shall suppose to be divided into 3G0

equal parts, each part being therefore 1°. In the figure these graduatioua
are shown from 20 to 27^. C D represents the Vernier, which, m this case,

is supposed to be fixed : it consists of a short graduated piece of brass or

other substance, the graduation extending from f to g, and in the present in-

stance we shall suppose them to be six in number ; the graduated edge of the
Vernier lies as close as possible to that of the rim, without preventing the
motion of the rim round its centre.

a' is the mark corresponding to the fixed wire c (Z in the reading micro-

scope, (fig. 121.) Our object is to find what graduation of the rim is exactly

opposite this mark.

Now, if the graduation a of the rim were exactly opposite a! , we should
have no difficulty in doing this, for it is manifest that the arrow would then

point at 23°; but this is not the case ; a is a little behind a', and before we
can tell at what graduation a! points, we must find what fraction of a degree
it is from a to a! .

To do this, suppose that the six graduations of the Vernier, from /"to cf,

are exactly equal to ilve graduations of the rim, so that, if/* were opposite 20°,

q would be opposite 25°. Furthermore, suppose that the graduation h of the
Vernier is just opposite 25, then six graduations of the Vernier are equal to

5°, and therefore one graduation is the sixth part of 5°—i. e., 50'—conse-

quently from al to h is twice 50' or 100' ;
but from a to 5 is twice 60' or 120' ;

therefore, from a to a' is the difference between 120' and 100'—that is, 20'.

It appears, therefore, that the mark a! points to 23° 20'.

Hence the principle of the Vernier is obvious ; it enables us to find at

what graduation of the rim the mark a' points, though none of those engraven
on the rim may be exactly opposite a'.

384 Generally, to find now far it is from a to a' wo have the following
rule :

—Look for that graduation of the Vernier which is exactly opposite a

graduation of the rim ; coimt on the A\'rnier what number of graduations it

is from that graduation to «'; multiply 10' by that number, and then the

result is the number of minutes from a to a! . 10' in tliis case is the differcnco

between a graduation of the Vernier aud a graduation of the rim. one being
50', the other 60'. In every case the distance from a to a! is found by multi-

f)lying

this difference, whatever it may be, by the number of graduations
rom «' to h.

385 If the Vernier consist of thirty graduations, and these thirty gradu-
ations are equal to twenty-nine graduations of the rim ; and further, if the

whole rim be divided into twice 360 equal parts, so that each division is half
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a degree or 30', tlien eaeli division of tlie Vernier will be tlie tliirtieth part of

twenty-nine half degrees, or, what is the same thing, each division of the
Vernier will be 29'. In this case, suppose that the graduation h of the Ver-
nier, which is exactly opposite a graduation of the rim, is ten graduations from
the mark a'; then from a to 6 will be 10 times 30', or 300', and from a' to b

will be 10 tunes 29', or 290'; and therefore from a to a' will be the diflference—

that is, 10'. In like manner, if the graduation b of the Vernier be twenty
graduations from a', the distances from a to b and from a! to b will be

respectively 20 times 30', and 20 times 29'; and therefore the distance from «
to a! will be clearly 20'. And, in general, the distance from a to a' w'ill always
be as many minutes as there are graduations from a' to that graduation of the
Vernier which is opposite one of the rim.

386 If there be no graduation of the Vernier exactly opposite one of the

rim, we must m place of it look for that graduation which is most nearly
opposite one of the rim. In this case we shall be subject to a small error,

not, however, exceeding 30' in the case just described.

387 The graduations of the Vernier are always numbered, beginning
from a', as is shown in fig. 123. There should always be a lens or simple

Ficrl23

microscope attached in some convenient way to the Vernier, in order to mag-
nify the graduations, and make it more easy to see what graduation of the

Vernier is exactly opposite one of the rim, or most nearly so.

388 The Vernier shown in fig. 123 is one very frequently used ;
the rim

being divided mto half degrees, and the Vernier into thirty equal parts, which
are together equal to twenty-nine half degrees ; and the graduations of the

Vernier are numbered, beginning from a' . In this case we nave the following

simple rule for reading off:—
Look for the graduation of the rim («) which is just behind the mark a' of

the Vernier ; look also for the graduation [h) of the Vernier which is exactly,
or most nearly, opposite one of the rim ; then the number of minutes from a
to a' is the number on the Vernier opposite b, and the mark a' therefore

points to that graduation of the rim which is the number of degrees, or

degrees and a half, shown on the rim at a, together with the number of

minutes shown on the Vernier at b. In this manner, therefore, we read off

very quickly the graduation the mark a'
points at.

In fig. 123, a is supposed to be at 21 on the rim, and b is at 12 on the

Vernier; therefore a' points at 21° 12'. If a were at 26rf° on the rim, and
b at 16 on the Vernier, the reading would be 26 1° + 16', or 26° 46'.*

389 We have now sufficiently explained, for our present purpose, those

optical principles which are most essential to be known in astronomy ; we
have also described the two great instruments, the telescope and microscope,

by which the eye is enabled to judge so accurately of direction, and measure
such small subdivisions of space. We shall now proceed to the Ti'ansit Tele-

scope or Instrument.

* The graduations in flgs. 122 and 123 have not been made exactly equal to each other by
the engraver, but the error does not affect the explanatiou.
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CHAPTER VII.

THE TEANSIT INSTRUMENT.
I. Description of the Transit Instrument.

THE
Transit Instrument consists of a telescope such as we have just de-

scribed, mounted in such a way that the hne of colhmation may move
freely in a vertical plane, which plane is generally the plane of the meridian,
but sometimes the prime vertical plane, or some other vertical plane suitable
to the observer's purpose.

The transit instrument may be said to be the most perfect, simple, and
useful of all astronomical instruments : it is capable of the following important
applications :

—
1st. To determine the position of the meridian plane, and therefore the

true points of the compass, at any place.
2nd. To determine the correct time at any place, and so to serve as a

regulator of clocks and chronometers.
3rd. To determine the right ascension of any heavenly body.
4th. To determine the longitude of any place.
6th. To determine the latitude of any place.

"When applied to any of the four former uses, the instrument is set in the

mendian plane ; but for the latter use it is set in the prime vertical generally.

H!

Fia:. 124

391 Tlie Pivots.—Tlie transit instrument consists of a telescope A B C,

fig. 121, attached firmly to a perpendicular axis P Q, which is made of a

conical shape on each side, in order to combine strength and lightness. The
extremities P and Q of this axis are cylindrical, of the same size, and having
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the same imaginary axis F Gr—that is, the imaginary line F G- runs exactly

through the middle of each cylinder P and Q, and the cyhndrical surface of
each runs exactly parallel to F G.

P and Q are called the Pivots of the transit instrument, and the imaginary
line F G is called the Axis of the Pivots, or, what is the same thing, the Axis

of the Transit. It is of the utmost importance that these pivots should be

correctly made, as the goodness of the instrument depends mainly upon them.
Three things are necessary to the perfection of the pivots

—
viz.,

1. They must be truly cylindrical.
2. They must have the same imaginary axis.

3. They must be equal in diameter.

Hence it is obvious, that not only must great pains be taken by the
•workmen in turning these pivots so as to secure the above requisites, but the
observer must take care when he uses the instrument to keep the pivots clean,
and to preserve them from being indented in the least degree by any blow or

rough handling. This caution is given, because it is necessary frequently to

lift the pivots off their bearings, and put them down again.

392 Bearings of the Pivots.—The pivots do not turn in circular holes, as

might at first be supposed, because circular bearings are not
Fig. 125

sufficiently steady, inasmuch as the circular hole in which a pivot
turns must always be a little larger than the pivot, to allow of
free motion. Instead, therefore, of circular bearings, the pivots
are supported on forks, or Y's, as they are called, being of the

shape of the letter Y, (see fig. 125,)
or something approaching thereto.

In fig. 126 is shown the manner
in which the pivot P rests on its forked bearing
y y, LMN being the pillar or stand to which
the Y or bearing is attached. S is a fine screw,
which, being turned, gives a horizontal motion
to the Y, for the purpose we shall explain pre-
sently.* The other pivot Q is supported on a
similar Y and pillar, only instead of having a fine

screw such as S to move it horizontally, it has
one to move it vertically up or down. P is

called the horizontal Y, and Q the vertical Y.
393 The Telescope.

—The telescope has cross
wires in the focus such as we have described in
the former chapter, which are moved horizontally

by a screw D, in the manner we have explained.
Generally, in small instruments, there are one
horizontal wire and three vertical viTres equi-
distant from each other, as is represented in

fig. 127, but in large instruments there are five,
and often seven, vertical wires.

There are three or four eye-pieces of different

powers which slide in at C, one of which is

Fig. 126

* We have represented S as an ordinary screw with a milled Lead ; generally, instead of
such a screw, tliere are two opposing screws, for the sake of greater steadiue.s8, wliich are
worked by a lever.



THE TKANSIT INSTRUMENT. Ill

always a diagonal eye-piece
—see former chapter. When we wish to use the

telescope, we must slide in a suitable eye-piece, and move it in or out until

the wires are seen distinctly, and sharply defined. We must then direct the

telescope to a star, and if the star is also seen distinctly and well defined, the

telescope is properly adjusted as far as the focus is concerned ; if not, the

wires in the focus must be moved in or out till the image of the star becomes
well defined. If, on moving the eye a little to one side or the other of the

eye-hole, the star appears to keep steadily on one of the wires, this shows
that the focus is correctly adjusted.

394 The Stand and Pillars.—-

These are shown in fig. 130, where P N
and QM are the two pillars which

support the Y's and pivots P and Q.
A C is the telescope, N M is the base
of the stand, which is generally circu-

lar, and, for greater steadiness, sup-

ported on three short legs S U and T,
wluch have screws for shortening or

lengthening them, in order to make
the stand as nearly as possible hori-

zontal, and therefore the pillars ver-

tical, The pillars in large fixed in-

struments are made of stone, firmly
imbedded in a hard foundation, but in

email portable instruments they are of

metal, firmly braced to the standN M,
80 that they may not be capable of

ehaking or trembling.
395 Illumination of the Wires in the Focus.—At night it is necessary to

illuminate the wires, in order to make them visible. This is done by means
of a lamp L, placed on a stand close to one of the pivots. The pivot is

pierced, and the conical axis is hollow, so that the light from the lamp, pass-

mg through the hole in the pivot, enters the middle of the tube of the tele-

scope at E. There is a plane reflector placed diagonally across the telescope
tube at E, by which the light from the lamp is reflected down the tube to the

focus, and in this manner the wires are illuminated. The reflector has a

good-sized hole cut in the middle of it, so that it may not intercept any of
the light which comes through the object-glass down the tube to the eye.
The lamp has a moveable shade, by which the degree of illumination may be

diminished, which is necessary when observing faint stars.

396 Object of Mounting the Telescope in this manner.—The object is, in

the first place, to make the telescope move with great steadiness in a plane ;

this is eifected by the long axis P Q ; for it is evident that the longer the
axis is, the less effect will imperfections in the pivots have in making the

telescope move unevenly. In the second place, the bearings of the pivots are

made moveable horizontally and vertically, by moans of fine screws, as above

described, in order to place the axis more accurately in any required position—
as, for instance, in or perpendicular to the plane of the meridian ; the stand

is placed in the proper position at first, as nearly as can be judged, and then
the further and complete adjustment of the axis is effected by the delicate

motion of the screws.

397 The Level.'—The transit instrument is always accompanied by a

spirit level, for the pur-
*'8^' ^^^

pose of making the axis

C D
perfectly horizontal. The
construction and use of
the level is as follows :

—
A B, fig. 129, is a glass

tube, slightly curved, and
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almost, but not quite, filled with alcohol, so that a bubble C D is left in the
tube. This bubble will, of course, always ascend to the highest part of tlie

tube, in whatever position it may be held, and so will serve as a mark of the

inclination of the tube ; for if the inclination be altered, the highest part is

not where it was before, and therefore the bubble will change its position,
since it must always ascend to the highest part of the tube.

The curvature of the tube, as shown in the figure, is considerably ex-

aggerated, for the purpose of showing the nature of the level ; in practice,
the curvature is so small that the tube appears quite straight to the eye.
The smallness of the curvature makes the least change of inclination of the

tube evident ; for the more nearly straight the tube is, the more does the

bubble move when the inchnation of the tube is altered. The tube is not
made quite straight, because, if it were so, the moment one extremity was
elevated in the least degree above the other, the bubble would immediately
move to the former extremity

—in fact, the instrument would then be too

sensitive, and would require the tube to be placed always in a horizontal

position with a degree of exactness not attainable in practice. This is the

reason why a slight curvature is given to the tube.

398 The line C D joining the extremities of the bubble will be always
horizontal if the tube be of uniform bore and curvature, otherwise, in conse-

quence of capillary attraction, this will not be the case. However, the hori-

zontality of this line is not by any means essential, for the principle of the
instrument consists in this, that any change in the inclination of the tube to

the horizon will be immediately shown by the motion of the bubble.

399 Hence we have the following conclusion iipon which it will be seen
the use of the level depends

—
viz., that if the bubble does not move when

we change the position of the tube, it follows that the inclination of the tube
to the horizon has not been altered by the change of position.

400 The tube is fixed in a
*8-

_ frame of brass A B, shown in

fig. 128 ; the upper part of the

frame is open so as to show
the upper surface of the tube ;

on the top is a straight scale

F G, marked with a number of

equidistant vertical lines, the

use of which is to enable the
observer to note the position of the biibble with accuracy. The frame A B
has two legs A C and B D of equal length, and cut at the bottom in the shape
of inverted Y's, for the purpose of being placed upon the pivots of the transit

instrument, the distance from C to D being the same as the distance between
the two pivots, so that C may rest on one pivot, and D on the other.

401 From what has been above stated, it follows, that if we place the
level with the legs C and D upon a rod or axis P Q, in the manner shown in

fig. 133, and note the place of the bubble by looking at the scale F G ; and

li^

this being done, if we change the position of the level by placing the leg C at
the end Q, and D at P, and again note the place of the bubble" then,"if the
bubble is not in the same place as before, one of the extremities of the
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rod P Q must be liinflier than tlie other ; but, if the place of the bubble is un-

changed, the extremities must be exactly on the same level, and therefore tho
rod is horizontal. This is manifest : for, if one of the extremities, P or Q, be

higher than the other, the above change in the position of the level evidently

changes its inclination to the horizon, and therefore the bubble must move ;

but if one extremity of the I'od is not higher than the other, then the change
of position does not alter the inclination of the tube to the horizon, and there-

fore the bubble does not move.

II. Examination and Adjustment oftJie Transit Instrument.

402 Examination of the Transit.—It is very important that an observer
should be able to examine anevr instrument he is about to purchase, to deter-

mine whether it is accurately constructed or not, and an instrument which has
been for some time in use, to discover whether it has suflered any injury.
The first thing to be looked to is the steadiness of the stand and pillars on
which the instrument rests : they should be well braced together, and the
three screws, or short legs on which the whole stands, should turn tightly,
and be perfectly free from any tendency to shake. The Y's should be made
with great care, and of hard material, and their motion shoidd be smooth and

steady.
The

telescope should be strongly supported and well balanced, so as to rest

at any inclination, and to be
easily

turned about the pivots. The wires in the
focus should be seen sharply and distinctly defined when the telescope is pointed
towards the edge of a tolerably bright distant object by daylight. Sometimes,
owing to bad workmanship in the object-glass or eye-piece, and to the eye-
hole being too large and too near the eye-glass, the wires appear to be doubled
or trebled, and very indistinct, and no adjustment of the focus will make
them appear sharp and single. This defect arises from Interference or Dif-

fraction, and may sometimes be remedied by diminishing the eye-hole, which
need not be larger than the pupil of the eye, and ought to be exactly in its

proper place.
The wires should move pcrpcndicula ly across the tube of the telescope

when the screw which moves them is turned. If they continue to appear
well defined when the screw is turned, their motion is correct.

403 Examination of the Pivots.—If the pivots are imperfect in any way,
the instrument is good for very little. To test the pivots, place the level on
them in the manner represented in fig. 127 {his), and turn the telescope

slowly and carefully round, watcliing tlic bubble all ilie time ; then, if Iho
bubble keeps steadily in tlie same ])osi(ioii, we may be sure tiiat tho pivots
are truly cylindrical, and have the same imaginary axis ; at least, if there ba

any inequality in the sliajjc of one ])ivot, there must be precisely the same in
the other, and tho two errors destroy each other. Of course the pivots ouglit
to be c^'lindrical, and they may always lie so made ; but corresponding and

exactly equal deviations from the cylindrical form in each pivot would not
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affect tlie performance of the transit instrument. That such equal imperfec-
tions should exist is, of course, a scarcely possible accident, and therefore we

may conclude that, if the bubble does not move as the telescope is turned

slowly round, the pivots must be cylindrical and conaxial, if V( e may use the

word in imitation of ' concentric'

404 But it is necessary also that the pivots should be of exactly the same
size ; the reason why will appear when we come to speak of the adjustments
of the instrument. To examine this point, place the level as before, the leg
C on the pivot P, and D upon Q, (see fig. 127, his,) and note tlie position of

the bubble ; then raise the level off the pivots, and, tailing up the telescope,

carefully reverse the pivots, that is, place the pivot P on the Y upon whicli

the pivot Q rested before, and Q on the Y upon which P rested before ; P
will then be on the side M, and Q on the side N. Having done this, put the

level again on the pivots in the same position as before ; that is, the leg C on
the side N, and D on the side M, so that now the leg C will rest on the pivot

Q, and D on P. Then note the position of the bubble, and if it remains

exactly -n here it was before, and continues in that position when the telescope
is turned slowly round, we may be sure that the pivots are of exactly equal
size.

405 It might be easier to test the equality of the pivots otherwise, but
the method just described is that most suitable with reference to the use of

the equality of the pivots. In fact, it is necessary often to reverse the pivots,
and it is on this account that their equality is a matter of importance ; other-

wise they might differ in size without causing any error in the performance of
the instrument.

406 Hence the goodness of the pivots is completely tested by the fol-

lowing methods of examination, viz. :
—

1. Place the level on the pivots, turn the telescope slowly round, and watch
the bubble.

2. Reverse the pivots (but not the level) and note the bubble again as the

telescope is turned slowly round.
If in both cases the bubble remains unmoved, and in exactly the same

place after the reversion of the pivots as before, then we may place perfect
reliance on the accuracy and equality of the pivots.

III. Adjustments of the Transit Instrument.

407 We have not space to say more respecting the examination of the
transit instrument than what has been just stated. It is highly imisortant
for an observer to be able to examine an instrument, and determine whether
it has any imperfections or errors which ought not to exist, and which he
has neither the skill nor the means to correct. Such errors are those just

alluded to, which it is the part of opticians
K and not the observer to correct, and which

completely spoil the performance of the instru-

ment. But there are other errors, which the

observer and not the optician must get rid of,

and which require i-epeated correction. These
are usually called the Adjustments of the tran-

sit instrument.

408 Adjustment of the Line of Collimation.—In fig. 130 [his), A B is the telescope, P and

Q the pivots, and F Gr the imaginary axis of

the pivots ; then, the pivots being supposed
to be perfectly cylindrical and conaxial, it is

manifest that the line F G remains unmoved
when the telescope is turned about the pivots.
Now H K, the line of collimation, ought to be

Fig.l20
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perpendicular to tliis line, in order that it may move accurately in the same

plane ; for, if it be not at right angles to H K, it will describe a conical and
not a plane surface. It is necessary, therefore, to adjust the line of coUima-

tion so that it may be perpendicular to the imaginary axis F G about which
it turns.

To do this we must remember that by turning the Screw D, we move one

extremity of the line of collimation ; for the line of collimation is that line

wliich is drawn from the point of intersection of the cross wires through the

centre of the object-glass, and by turning the screw D we may move the

cross wires either to the right or to the left at pleasure, and so place them in any
required position. Hence we only require a method or test for determining
•n hethcr H K is perpendicular to F G or not. The following simple method
is the most accurate that can be employed :

—
409 Reversion a test of Per-

pendiculariiy.
—

Suppose P Q
and A C, fig. 131, to be two
rods fixed together, not cpiite
at right angles to each other,
the extremity A of the rod
A C being a little on the ritilit

of the true perpendicular 11 S.

Let us now reverse the extre-

mities P and Q—that is, let us
take up tl:e rods and turn them

over, so as to place P where Q
was before, and Q where P was
before ; which, being done, it

is clear that the rod A C wiil

now lie in the position A' C,
the extremity A' being as much
to the leftof the true perpendi-
cular II S as A was to the rigJifc

of it. ThusPQACrepresent the

rods in one position, and P' Q'
A' C in the reversed position,
the line liS, which is perpendicular to P Q, bcin

ACandA'C'.
Hence this reversion is a test by which we can determine practicallywhetherAC is perpendicular to PQ or not. If AC is not perpendicular to P Q, as

above su])posed, the reversion of P and (J will cause the rod A C to lie in a
difl'crent ))osition to that in which it lay before ; that is, after the reversion
the extremity A of A C will fall as much to the left of the true perpendicular
as it was to the right before, or rice versa. 15ut if A C is perpendicular to

PQ, then the reversion will produce no change in the position of A C.

410 To apply this to the transit instrument, we have only to suppose
P Q to be the imaginary axis of the pivots, and AC the line of collimation;
then, if we take up the telescope and put it down again, reversing the pivots,
we shall not alter the position of the line PQ, because the pivots are of

exactly equal size, (and here the importance of the equality of the pivots is

manifest ;) in otiier words, afler the reversion the imaginary axis of the pivots
will lie exactly in the same line as before. Hence, if the line of collimation

points in exactly the same direction afler the reversion as before, it must bo
at right angles to tlie imaginai'v axis; but if this is not the case, the two lines

are not perpendicular to eacli otlier.

411 Ilence we derive the following method of adjusting the line of collima-
tion so as to make it perpendicular to the imaginary axis about which it turns.

Point the telesco])e to some distant object, say a star, and suppose that the
star is seen at the centre of the cross wires : take up the instrument off the

i2

exactly half-way between
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Y's, and put it down again carefully, with tlie pivots reversed, and point it at

the star anjain ; then, if the star appears again at the centre of tlie cross wires,
the hne of coUimation is perpendicular to the axis; but if the star is seen
either on the right or left of the centre of the wires, the line of coUimation is

not perpendicxilar to the axis.

To adjust the line of coUimation, let C, fig. 132, be
the centre of the wires, and S the star, seen, after the

reversion, to the right of C ; then, by turning tlie screw

D, (fig. 130, his,) move the centre of tlie cross wires to

the right until it comes to the point C, which is half-

way between C and S. This being done, the line of coUi-

mation becomes perpendicular to the axis. The reason

why we move the centre of the cross wires half-way
towards the star, is because the point S, which marks
where C was before the reversion, falls as much to the

right of the true perpendicular as C, after the reversion, does to the left.

412 If the screw D has a graduated head, we may move C half-way
towards S with accuracy ; but if not, the eye must judge as well as it can the

half-way point C. To test whether the centre of the cross wires has been
moved iato the proper position exactly, reverse the pivots again, and if no

change takes place in the position of the star, the position of the wires is

correct. Otherwise the adjustment must be made again. A few trials will

answer to make the adjustment of the line of coUimation complete.
In each case, before the reversion, the star should be brought to the centre

of the wires ;
this is easily done by turning the telescope till the star comes

on the horizontal wire, and then turning the screw of the horizontal Y, until

the star (which will appear to move along the horizontal wire as the screw of
the Y is turned) comes to the centre of the wires.

The star made use of for this adjustment should be the pole star ; the

apparent diurnal motion of any other star, while the pivots are being re-

versed, would give rise to some error, but the motion of the pole star is too
slow to be perceptible in so short a time. A distant mark on some building
is what is generally employed for this adjustment in large fixed instruments

;

but it may not be easy for a traveller to find such a mai'k when required, in-

asmuch as it must be a well-defined point at a considerable distance from the
observer.

413 Adjustment of the Axis of the Transit Instriunent hy the Level.—•

The next thing to be done is to make the imaginary axis of the pivots

ijcrfectly
horizontal by means of the level, so that the plane in which the

line of coUimation moves may be a vertical plane.
Before making this adjustment, the instrument should be placed, as nearly

as it is possible to judge, in its proper position, either in the meridian or in the

prime vertical, as the occasion may require. To place the instrument nearly
in the meridian, point the telescope towards the Pole star, or rather abiut a

degree and a half on one side of the Pole star, towards the middle of the

Septemtriones, at the same time keeping the bubble as near the middle of the

level as possible. If this be done, the instrument will not be much out of the
meridian ; at least it will be sufficiently near the meridian ])lane to enable the
observer to place it accurately in that plane by a further adjustment, which we
shall soon explain.

414 Another point to be attended to before making the adjustment of
the axis with the level, is to examine the motion of the horizontal Y when its

screw is turned, in order to secure the perfect horizontality of that motion.
If this be not done before adjusting the axis, then any motion of the horizc ntil

Y which may be afterwards necessary, will derange the adjustment of the
axis. To make the motion of the horizontal Y perfectly horizontal, we must
give its screw a few turns, and note the effect produced on the bubble of the
level. If the bubble remains stationary, we may be sure the horizontal Y
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Fi/ .137

moves truly horizontally ; but if the bubble moves, this is not the case. If the
motion of the Y is not found correct in this way, we have only to turn one of
the foot screws or short legs on which the stand is supported, until the bubble
ceases to move, when the screw of the horizontal Y is turned.

415 These points being attended to, we may proceed to adjust the axis

by the level as follows :
—

Place the level with its legs C and D resting upon the pivots P and Q, and
note the place of the bubble ; afterwards take up the level, reverse it, and put
it down again, so that C may rest on Q, and P on D, and note the place of
the bubble again. Then, if the bubble has not altered its position, we may
be sure that the imaginary axis of the pivots is perfectly horizontal ; but if the
bubble has moved, turn the screw of the vertical Y till the bubble moves half

way towards its original position. It will then be found, on reversing the level

again, that the bubble does not move, and therefore that the axis is horizontal.

If, however, the bubble should move a little after the second reversion,

(which may happen if the adjustment is not carefully made,) it will be neces-

sary to move the bubble, by turning the screw of the vertical Y half way
towards its position after the first reversion. A few trials will soon make the
axis quite horizontal, which will be made manifest by the position of the

bubble not being aflectcd by the reversion of the level.

416 We have here described the adjustment of level, as being made by
moving the vertical Y. In most portable instruments, however, the vertical

Y is immovable, and the adjustment of the axis is made by turning the foot

Bcrew or short leg which is

under the horizontal Y. The
stand on which the two pillars
are supported is often circular,

as is shown in fig. 137, where
N P M Q are the two pillars ;

P Q the axis of the pivots, the

horizontal Y being at Q ; H, K,
L tlie three foot screws, one of

which, L, is immediately under

Q, and the other two, K and 11,

equidistant from L. By turn-

ing L, it is evident we raise or

depress Q, and so we may make
the line P Q horizontal. The

previous adjustment, above de-

scribed, by wliich the motion of

the horizontal Y is made truly
horizontal, is effected by turn-

ing either of the screws H or K. The sxibsoquent turning of L will not

derange this adjustment, if II and K be equidistant from L, and N exactly

opposite M.
417 Adjufstment of the Vertical Wire.—It is important that the vertical

wire in the focus of tlie telescope should be truly vertical, for then it will

show, through its whole length, the vertical plane in which the centre of the

wires moves when the telescope is turned about its pivots, or rather, the

vertical plane described by the line of collimation : so tliat, if a star be seen

on any part of the vertical wire, we may bo sure that it is in the plane
described by the line of collimation, without having to turn the telescope, so

as to bring the star exactly to the centre of the cross wires. This will often

eavc trouble ; and indeed it is essential in nice observations not to be obliged

always to bring the centre of the cross wires to bear upon any star we may bo

observing, but simply to allow tlie star to move across the field of view, and
meet the vertical wire wherever it may happen to do so, whether at the centre,

or above it, or below it. It is, 1 owcvor, better to point the telescope so that

IIr_
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tlie star may move across tlae central part of t]ie field of view; for tlie vision is

not always distinct near the extreme parts of the field of view.

To determine \\ hether the vertical wire is tnily vertical or not, we have

only to bring a star upon it, and gently turn tlie telescope, the axis having
been made truly horizontal by the previous adjustment ; then if the star

appears to run along the wire, the wire is truly vertical ; but if the turning of

the telescope makes the star appear to move off the wire, then the wire is not

truly vertical.

If the wire be found, on examination after this manner, to be out of the

vertical, the wires must be turned round a little by means of a screw, which
is generally accessible to the observer ; but sometimes it is not, or there is no

screw, and then this adjustment must be left to the instrument maker.

418 Meridian Adjustment ofihe Transit Instrument.—Having placed the

instrument with its axis perfectly horizontal, and the telescope moving nearly in

the plane of the meridian, and having made the motion ofthe horizontalY truly
horizontal, one more adjustment is required, in order to place the instrument

exactly in the meridian—that is, so to place it, that the line of collimation may
move truly in the meridian plane. This may be effected, without deranging
the previous adjustment of the axis, by simply turning the screw of the
horizontal Y. It remains, therefore, to explain the test by which it may be
known whether the line of collimation moves in the vertical plane ©r not.

419 Superior and Inferior Transits of a Circumpolar Star test the

Meridian Adjustment.
—Let us consider the circumpolar motion of any par-

ticular star not far from the pole, as, for instance, a IJrsse Majoris. This star

describes a circle about the pole in twenty-four hours, and never sets ; it will

therefore cross the meridian twice every twenty-four hours, once below the

pole, and once above the pole. The star's transit across the meridian below
the pole is called its inferior transit, and that above the pole its superior
transit. The interval of time between the superior and inferior transits of

every star is exactly twelve hours, sidereal time.

Hence we have an accurate test by which to determine whether the line

of collimation moves in the meridian plane or not ; for if it does, the interval

between the two appearances of the star on the vertical wire will be exactly
twelve hours sidereal time ; but if it does not, the interval will be either

greater or less than twelve hours. All that we have to do, therefore, is to

watch a Ursa3 Majoris, or any other

circumpolar star, when it is below
the pole, and note the exact time
when it crosses the vertical wire ;

and in about twelve hours, when it

will be above the pole, watch it

again, and note the exact time of
its coming on the vertical wire :

then if the interval between the
two times is exactly twelve side-

real hours, the line of collimation
moves in the meridian plane ;

otherwise it does not.

420 To explain this important
point more completely, let P (fig.

134) be the pole, Z the zenith,

Q S S'RT' T the circle which the
star describes about the pole, S

being the place of the superior
transit, and T that of the inferior.

Also suppose that the line of colli-

mation does not move exactly in

the meridian plane, and that Z S' T'

is the portion of the great circle

Tisr.isi
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it describes on tlie celestial sphere, Tvliicli circle of course passes tlirougli the
zenith Z, since the plane in which the line of collimation moves is made
truly vertic::! by the adjustment of the axis of the transit instrument.

Now, when the star is at S' it will be seen on the vertical wire, if the

telescope be pointed towards it ; and again, when it comes to T', it will also

appear on the vertical wire, the telescope, of course, being sufCciently lowered,
that the star may be seen again in the field of view. The interval of time
between these two appearances on the wire will be the time the star takes to

move over the space S' S Q T T'. Now the time the star takes to describe

the space S Q T is twelve hours exactly ; therefore the interval between the

two appearances of the star on the vertical wire wiU be a little greater than
twelve hours, the excess being the time the star takes to move from S' to S,

together with that from T to T'.

Hence it is manifest that if the line of collimation move eastward of the

pole, as is represented in the figure, the time reckoned from the superior
to the inferior transit across the vertical wire will exceed twelve hours ; and
vice versa, if the line of coUimation move westward of the meridian, the same
interval of time will fall short of twelve hours.

421 To find out the angle of deviation S Z S' of the plane in which the
line of collimation moves, mathematicians give a formula by which it can be

computed from the observed interval between the two transits across the
vertical wire ; but this formula reqiiircs both the latitude of the place and
the declination of the star to be known. We shall give here a different

method, which has the advantage of being easily understood, and requires
neither the latitude nor the declination of the star to be known.

To apply this method it is necessary that the screw of the horizontal Y
should be very accurately made, in fact, that it should be a fine micrometer

screw, and have a graduated head, such as we have already described. There
would be practical difEculties in making a screw of this kind work correctly ;

but a micrometer screw, to move the wires of the focus, which is often added
to 'transit instruments, would answer the same purpose. It is easier, in

explanation, to consider that the Y is moved.

IV. Method offindiii(f the True Time of Transit of a Star across the Me^'idian
with a Transit Instrument not exactly in the Meridian Plane.

422 Of the Clock, vr Chronometer.—We must say a word respecting the
instrument for measuring time, which must always accompany the transit

instrument. When the observer never has to move from place to place, the
clock will be the proper instrument to use for measuring time; otherwise, as a

clock is not portable, he must employ a chronometer, which is a
large watch of

peculiar and very accurate construction. The chief thing to be noticed

respecting the chronometer is, that it has a peculiar scapement, which gives
a distinctly audible and sharp tick. It is by listening to this tick that the
observer counts time ; for he cannot look at the hand of the chronometer at

the same time that he is looking through the telescope, and therefore he
must use his ear for observing time. The seconds hand of the chronometer
is the large band, and not the minute hand, as in a common watch. The
seconds hand does not move like that of a watch, but drops from one second
mark to anc)lher on the dial plate in a remarkably steady and regular manner,
making a sharp tick each time. The chronometer, we shall suppose, is regu-
lated exactly to sidereal time.

423 To determine the effect of turniv(j the Screw of the Horizontal Y.—
Suppose the telescope to be ])ointed at any particular star, S, iig.131. {his), and
that by turning the screw of the horizontal Y the vertical wire A B is made
to bisect the star, that is, to pass exactly through the centre of the image of
the star, so that half that image may apjjcar on one side of the wire, and
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^r, ^
lialf on the other. Tlieii, in consequence of the

diurnal motion of the heavens, the star will move,
but by turning the screw of the horizontal Y, we

may make the vertical wire always to follow the

star, so that, when the star has moved to S', tlie

\ vertical wire shall move to the position A' B', and

; still bisect the star. It will require some practice
/ to be able to turn the screws so as to keep the

wire always bisecting the star; also the screw
must be accurately made, and the motion easy and
smooth: but very soon an observer will acquire
the power of doing this with the greatest ease,

in fact quite mechanically and habitually.
Now this being the case, listen attentively to the ticking of the chronometer,

keeping the vertical wire upon the star by turning the screw of the Y, and

just at a tick cease turning the screw and let the star move off the wire ;

then look at the graduated head of the screw, and note the graduation shown

by its index. Having done this, look again at the star, which of course will

now have moved some way from the oirc, and turn the screw till the wire

comes up to the star ; then, just at a tick, cease turning the screw, look at

the graduated head, and note the graduation shown by the index.

During these operations the ticks of the chronometer must be carefully
counted, so as to observe by the ear the number of seconds that elapse
between the two ticks at which the motion of the screw was stopped.

424 Now suppose that A B, fig. 134 (his), is the place of the vertical wire

at the instant (or tick) when the motion of the screw ceases the first time,
and A' B' its place the second time ; and suppose also that the number of

seconds counted while the star was moving from S to S' is ten, and that the

number of turns of the screw of the Y which produced that motion is two,
then it is evident that since two turns of the screw correspond to ten seconds

of time, one turn corresponds to five seconds ; that is, one turn of the screw
moves the wire over a space which the star takes five seconds to describe,

so that if the star be on the wire at any instant, and one forward turn bo

given to the screw of the Y, it will be five seconds before the star comes on
the wire again.

In general, divide the number of seconds counted by the corresponding
number of turns of the screw, and that wiU give the number of seconds

corresponding to one turn of the screw, and so determine the effect of

tiu-ning the screw.

425 It will be found that the number of seconds coirresponding to one
turn of the screw of the Y will be greater at the infe-

rior than at the superior transit. The reason of this is

manifest from fig. 136 ; for, supposing that one turn
of the screw moves the circle of coUimation* from Z T
to Z T', T T' is greater than S S', and therefore it will

take a longer time for the star to perform the former
distance.

426 To find the exact Time of Transit across tJie

T^ertical IVire in any position.
—Let Z S P T, fig. 136,

be the meridian, Z the zenith, P the pole, S' S QT T' E
the circumpolar course of the star, Z S' T' the vertical

circle described by the line of colhmation, -\a hich is not

supposed to move exactly in the meridian.
A little before the star comes to S', that is, a little

* That i?, the circle which the Hue of collimation describes on the celestial sphere as tlie

telescope is turned about its axis.
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before it comes on the vertical wire at its superior transit, look at the chrono-

meter, and note the hour, minute, and second ; note also the graduation of
the screw of the Y, shewn by its index. Then, counting the seconds or

ticks carefully, watch the star, and by turning the screw, bring the wire upon
the star just at a tick of the chronometer; note the graduation of the screw,

(as described in Art. 424,) bring the wire again on the star, and again note the

graduation of the screw, counting the ticks aU the time. Suppose the rcsidts

of these observations to be as follows :
—

(1) Graduation of screw before it is moved
(2) "When the wire is brought upon/ Time noted 1'" 2"" 3'

the star the first time . . .1 Graduation of screw shows
1-J;

turns.

(3) Ditto, ditto, the second time A r^ i ±- r
' '

i

"

oi ^^ ' ' (-Graduation oi screw shows 3J turns.

Then from (2) and (3) it follows, as we have explained in Article 424, that

one turn of the screw corresponds to 2*" : therefore, if we suppose 3^ tvu-ns to

be given to the screw backwards, which will put the line of collimution

where it was orignally (that is, at S'), this will correspond to GJ" ; in otlier

words, the star was at S' 6^^ before the time (3), and therefore the exact
time of the star's crossing the vertical wire in its original position was 1*' 2'" ^/.

In this manner the exact time of a star's crossing the vertical wire, in

whatever position it is placed, may be easily found. The rule in general is

as follows :
—

Supposing the graduation of the screw originally to be (any other number
will do as well), subtract the time (3) from the time (2), and the number of
tiu'ns (3) from the number of tiirns (2), divide the former difl'erence by the latter,

multiply the quotient by the number of turns (3), and subtract the result

from the time (3) : then the time so obtained will bo the exact time when the
star crossed the vertical wire in its original position (1).

427 The above method, or something equivalent, is absolutely necessary
for accuracy, because it may happen, and generally happens, that the star

crosses the wire between two ticks. Astronomers ah\ ays guess the instant,
or fraction of a second, between the two ticks, when the star is on the wire,
and to attain greater accuracy they have three, five, or seven wires in the

focus, equidistant from each other (see fig. 127). They judge, as well as they
can, how far the star is from each v>\i'e at the tick just before it crosses it, so

determine the time of transit across each wire, and, by taking an average,
tlie time of transit across the middle wire.

428 Tofind the exact Time of a Star's Transit across tlie Meridian.—^

deferring to the same figure and letters as in Art. 426, and supposing every-

thing the same as in that article, find the exact time of the star's being at S',

by the method just explained : find also, in the same way, the exact time of
the star's being at T', b}- making the observations at the inferior transit, and

suppose that one turn of the screw corresponds to 2" at S', and to 3' at T'.

Furthermore, let the time of the star being at S' be 1'' 2'" \', and the time of
its being at T', 13" 2'" \0\\ Then it follows, that the time the star takes to

move from S' to T' is 12'' 0"' 10", and therefore, since the time from S to T
is 12'' exactly, the two times, from S' to S and from T to T', must together be
10". But since one turn of the screw of the horizontal Y at S' corresponds
to 2', and at T' to 3', the spaces S S' and T T' must be in the proportion of
two to three, and therefore the whole time of describiiig these spaces being
10", it follows, that S S' is described in 4", and T T' is (>'. Now the time of
the star's being at S' is 1'' 2"'

,}* ; therefore tlie star will be at S in G' more,
that is, at the time 1'' 2"' G.^'. It appears therefore that the exact time of the
star's crossing the meridian at S is 1" 2'" GJ'.

429 In general, to find the time of the stiir's being at S, we must find the
times of its being at S' and T', by tlu^ method above explained, and thenco
the time it takes to move from S' to T'. The excess of this time o^'er 12'
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is the time tlie star takes to describe tlie two spaces S' S and T T', and these

two spaces are described in times proportional respectively to tlie times cor-

responding to one turn of the screw at S' and T'. Hence, if we assume t

to represent the excess over 12'' of the time of moving; from S' to T', and a
and b to represent respectively the times corresponding to one turn of the

screw at S' and T', we have the following proportion
—

a+ J : t :: a : the time of moving from S' to S.

From this proportion the time of moving from S' to S being found, and being
added to the tmie of the star's being at S', the result will give the exact time

of the star's crossing the meridian at S.

V. Method of observing Transits across tlie Prime Vertical.

430 One of the best methods of finding the latitude of a place consists in

obsei-ving the transit of a known star across the Pi'ime Vertical ; we shall

therefore explain how such a transit may be observed.

431 Method of placing the Transit Instrument nearly in the Prime
Vertical Plane.—First place the instrument as nearly as can be judged in the

meridian plane, in the manner already explained, and fix a common magnetic
needle or mariner's compass on some convenient part of the stand, so that the

needle may move freely in a horizontal plane.* Furthermore suppose, for

the sake of simpler explanation, that the needle is made to point to the North

point of the compass. Having done this, lift up the whole instrument and
turn it round till the needle points to the East or West point of the compass,
and put it down again carefully, so that the needle may continue to point in

either of these directions. The instrument wdl then be placed nearly in the

prime vertical plane.
For it is obvious that the plane of collimation is now at right angles to

its original position, in which it was nearly coincident with the meridian

plane, and therefore, since the prime vertical is perpendicular to the

meridian, the plane of collima-

tion is now nearly coincident

with the prime vertical plane.

432 When the instrument
has been thus placed, the level

should be applied, in the man-
ner already explained, in order

to make the axis perfectly hori-

zontal. When this is done, the

line of colhmation will describe

a vertical plane nearly coincident

with the prime vertical.

433 To determine, by means

of the instrument thus placed,
the exact time of Transit of a
Star across the Prime Vertical.—
Let P, fig. 138. be the Pole. Z
the Zenith, S Z P T the Meri-

dian, Q Z II the Prime Vertical,
which is at right angles to the

Meridian, and Q' Z li' the circle

of collimation—that is, the circle

which the line of collimation

describes on the celestial sphere. Observe the fines S T Q E and Q' H'

represent circles of the sphere M'hich appear to be projected as straight lines

on a horizontal plane to an eye looking vertically upwards on the sphere.

* It will be advisable, in purchasing a transit instrutnent, to order a magnetic compass to

be fitted to it on some convenient part of the stand.
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The circle of collimation Q' Z E.' is supposed to deviate a little from the

prime vertical Q Z E, but the amount of deviation is unknown. We can
observe, in the maimer already explained, the exact time when the star crosses
the circle of collimation, that is, supposing S Q T E to represent the circular

course of the star round the Pole, we can observe the exact times of the star's

being at E' and Q'. We suppose the star to cross the prime vertical twice,

(•« hich it will do, if it crosses the meridian beyond the zenith at its superior
transit S,) once on the east of tlie meridian, and once on the west.

434 We Tiiust observe, before proceeding, that the time of the star's

transit across the meridian at Q', is supposed to be known, either by actual

observation (as above explained), or fi-om the star's known right ascension.

If it be the same star as that by which we have determined the meridian (as
above explained), of course its time of transit at S is known by observation ;

if not, the rigjit ascensions of both stars must be found from the Ephemeris,
or Nautical Almanack, and the difference taken, and this will determine the
time that elapses between the transits of the two stars, and therefore the
time of transit now required.

For exami)le, suppose that the superior transit of the star (call it a) by
which the meridian was determined was observed to take place at 1'^ 4'" 10",

and that the right ascension of another star (call it /3) exceeds that of a by
^h -^ni .^s

. i\^f^^ ^ ^yj|[ cross the meridian 4'' 2"' 3' alter a, and therefore the
time of transit of /3 will be the sum of—

Ih 4"' 10'

and 4" 2"' 3'

that is, 5'> 6'" lH'
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CHAPTER YIII.

THE GEOGEAPHICAL USES OF THE TRANSIT INSTRUMENT.

HAVING explained fuUy the construction of, and method of observing
vrith the Ti-ansit Instrument, it will not require many pages to show

how it may be used for geographical purposes.
The cliief things which a traveller has to determine at any place, by

means of astronomical observations, are as follows :
—•

The Position of the Meridian.
The Latitude.

The Longitude.

"We shall now explain, in order, how these three things are to be deter-

mined.

I. Determination of tlie Fosition of the Mej-idian.

438 To determine the meridian, we have only to determine, by the
method explained in the preceding chapter, the exact time when any par-
ticular star crosses the meridian ; and, knowing this, we may, by tiirning the
screw of the horizontal Y, bring the line of collimation into the meridian

plane, with great accuracy, as an example will best show :
—

Suppose that any particular star is obsei'ved to cross the wire at the time
gh ]^2"' 17S and that it is calculated, by the method explained in the previous

chapter, that the star crosses the meridian exactly at the time 6*^ 12"' 23' ;

a'so, suppose that one turn of the screw con-esponds to 3'. Then it follows,
that the star takes 6* to move from the wire to the meridian, and, conse-

quently, that two turns of the screw will bring the wire up to the meridian.
We have only, therefore, to give the screw two turns, and we shall so bring
the line of collimation exactly into the meridian plane. Since the star crosses

the meridian after the wire, the screw must be turned so as to make the wire
move the same way that the star does—that is, westward at a siiperior

transit, and eastward at an inferior.

In general, to bring the line of collimation exactly into the meridian

plane, we must divide the time the star takes to move from the wire to the

meridian, by the time corresponding to one turn of the screw, and the result

nill show how much we must tui-n the screw in order to bring the wire into

the meridian.

439 Having thus ascertained the precise position of the meridian, some
mark, as distant as possible, is generally chosen to indicate either the north
or the south point of the horizon. This mark is called the Meridian Marie.
Its use is—to enable the observer to place his transit instrument in the
meridian plane on any future occasion, without having to make fresh astro-

nomical observations ; it also serves to determine whether the instrument has
been in any way displaced or disturbed, by accident or otherwise.

This mark should be, if possible, some small, well-defined object, such,
for instance, as the point of a church spire, or the top of a pole fixed in the

ground ; or it may be the vertical edge or extremity of some object, such as

a chimney or house. It is not possible, of course, to get a mark of this kind

exactly in the meridian, nor is it necessary to do so ; it will be sufficient if

the mark is near the meridian,—that is, within a few turns of the screw, or,
to speak more definitely, so near, that a few tui-ns of the horizontal scr?w
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may be sufficient to make tlie vertical wire move from the mark to tlio

meridian. Of course the exact number of turns of the screw, by which tlie

wire is moved from the mark to the meridian, must be noted, in order that

we may be able to place the instrument in the meridian, which is done by
first making the wire coincide with the mark, and then giving the screw the

proper number of turns to bring the wire into the meridian. If the mark be
a small round or narrow vertical object, the wire may be considered to coin-

cide with it when it appears to be bisected by the wire.

440 It is important for several reasons not to trust entirely to a meridian

mark, and therefore observations should always be made to determine whether
the instrument is exactly in the plane of the meridian or not. The use of a

meridian mark, geographically, is to define the north or south points of the

compass in any particular locality.

II. Determination of the Latitude.

441 A very exact and simple method of finding the latitude of any
place by observation is by means of transits across the prime vertical, as

proposed by Bessel, and adopted with great success in the Russian surveys.
vVe have already shown how the transit instrument is to be placed in tlie

f)rime
vertical, and it is only necessary to explain the metliod of finding the

atitude by the use of the transit instrument thus placed. The great advantage
of this method is, that it requires no corrections for refraction and parallax,
which are sources of error in other methods of finding the latitude.

-442 IMethod of finding the Latitude of a place by observing Transits
across the Prime Vertical.—Let P, fig. 138, represent the Pole ; S Q' Q T 11' 11

the circumpolar circle, which any star describes in twenty-four liours ; Z the
zenith ; S Z P T a portion of the meridian ; Q Z 11 a portion of the prime
vertical, which is, it will be remembered, at right angles to the meridian.

Let the transit instrument be placed as nearly as possible in the prime
vertical, that is, let it be placed in such a manner that the line of collimation

of the telescope may describe a plane very nearly coincident with the prime
vertical plane. This may be done by means of a magnetic compass fixed on
the stand of the instrument. The instrument is first to be placed as nearly
as possible in the meridian, as above explained, and then the whole is to be
lifted up, turned round till the magnetic needle moves through 90°, and then
set down again.

443 Sometimes the instrument has an azimuthal motion, that is, it is

capable of being turned round a vertical pillar or axis; and it has a graduated
horizontal circle. In this case, after having placed the instrument as nearly
as possible in the meridian, we have only to turn it round the vertical axis

through 90°, by means of the graduated horizontal circle ; and, this being
done, the instrument is placed nearly in the prime A'ertical.

444 When the instrument is thus placed, the axis of the telescope must
be carefully levelled, as above explained, otherwise the observations made
will be erroneous. It is very important, in aU observations with the transit

instrument, to attend particularly to the horizontal adjustment of tho
axis of the telescope.

445 Supposing, then, that the instrument is placed as nearly as possible
in the prime vertical, let W Z Q' represent a portion of the vertical circle,

which the line of collimation describes on the celestial sphere when tho

telescope is turned round its axis. Tiiis circle passes through the zenith Z,
because, the axis being properly levelled, the line of collimation describes a
vertical plane ; also, this circle, as we have supposed, is nearly coincideut
with the prime vertical Q Z K.

Now, the star which is suj)posed to describe tho circle S Q T H will bo
Been crossing the vertical wire when it arrives at 11', and afterwards at il' .

In the former case the telescope is pointing eastward, in the latter westward.
Let the exact time of the star's being at 11' be obseived, according to the

method already explained w ith reference to transits across the meridian ;



126 MATHEMATICAL GEOGRAPHY.

also, let the exact time of the star's arriving at Q,' be observed in tlie same
manner. [Furthermore, the exact times when the star crosses the meridian,
at its superior and inferior transits at S and T, must be determined by
observation, or by calculation, as we have explained. Then the exact time of

the star's crossing the prime vertical at 11 or Q may be immediately deter-

mined, as an example will best show.

446 Example.—Let the observed times when the star arrives at T U'

B and Q' be as follows :
—

At T P 10"^ 3'

At E' .... 10" 3'" 2"

At S IS'' 10"' 3'

At Q' 16" 17'" 0'

Then tlie interval of time from tlio star's being at E' to its being at S is—•

and the interval from S to Q', is—•

3" 6'" 57'

Now, the time the star takes to move from E' to E may be considered as equal
to that from Q' to Q ; for, inasmuch as the circles E Q and E' Q' are very
nearly coincident, the spaces E' E and Q' Q differ only insensibly from each
other. Therefore, since the interval from E to S is the same as the interval

from S to Q, S being evidently mid-way between E and Q, it follows tliat

the interval from E' to E, and that from Q' to (i, must be each. 2", and the
interval from E to S, and that from S to Q, must be each—

3" or 59'

for then tbe intervals from E' to S and from S to Q' will be respectively—

3" 7"' 1' and 3" 6"' 57'

as they ouglit to be.

447 In general, the interval of time the star occupies in moving from
E to S will be half the sum of the two intervals from E' to S and from
S to Q' ; for it is manifest that the interval from E' to S exceeds, and that

from S to Q' falls short of, the interval from E to S, by the same quantity,
so that twice the latter interval will be equal to the sum of the two former
intervals.

448 Thus the time tbe star takes to move from E to S may be easily
determined by observation ; and this also determines the angle Z P E (P E
representing a portion of the polar circle, or circle of declination, drawn

from the pole to the star), for, as

2 the time of the star's moving from
E to S is to 21'", so is the angle
Z P E to 3(50°.

Thus, in the ease of the example
just given

—
21" : 3" 6"' 59' : : 360° : angle ZPE,
when the angle ZPE may be de-
termined by the Eule of Three.

449 We are now prepared to

show how the latitude mav be
found. Let A PZ C (fig. 139) re-

present the meridian ; Z E B a por-
tion of the prime vertical ; Z the

zenith; E the star crossing the

prime vertical in the triangle ZPE
in the present iigure, the same as

the triangle Z P E in fig. 138, only

B-.1C9
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represented in a different projection or view. Then Z P E. is a splierieal
trianijle in whicli we know three things ; namely, the side P R, the angle
Z P E, and the angle P Z li. The side P E is knoAvn, because the star E is

supposed some known star, whose distance from the pole P is given in the

Ephemeris, or Nautical Almanack. The angle Z P E is determined, as above

explained, and the angle P Z E is a right angle, because the prime vertical

Z E is perpendicular to the meridian Z P.

Hence, three things being known in the spherical triangle Z P E, we may
find the remaining parts of the triangle ; namely, the angle Z E P, the side

Z E, and the side Z P, either by mathematical calculation, or by the method of
construction we have given in a former chapter. Now Z P is the complement
of the latitude, being the distance of the zenith from the pole ; for the
latitude is the distance of the place of observation—in degrees, minutes, and
seconds—from the terrestrial equator, or, what is the same thing, the distance
of the zenith from the celestial equator.

It appears, therefore, that the latitude may be found from the spherical

triangle Z P E, by determining by observation the angle Z P E, as above ex-

plained.

450 The following is the construction for finding Z P. Let us take tlie

letters I, c. A, k, to represent respectively the latitude, the colatitude Z P,
the polar distance P E of the star,

and the hour angle ZPE. Tliou
the relation between those quanti-
ties is represented by construction
in fig. 140, where the line OM is

perpendicular to the line N L ; N Ji

also perpendicular to N L ; and
M K equal to M L. The angle
NMKis/i; NOM, c; L0M,'A;
and O jST M, being the complement K
of N O M, is I. That this is the

proper construction for represent-

ing tlie relation between c, A, and
h, will be seen immediately by re-

ferring to tlie article where the

construction for exhibiting the parts
of a right angled spherical triangle
is given.

Hence, to find the latitude /, A,
and k, the polar distance and hour

angle being knoA'sn, as we have stated, we proceed as follows :
—

Draw two lines, O L, O M, fig. 1 10, making the angle M O L equal to the
known polar distance A of the stra-

; and, taking O L of any convenient
length, draw L M perpendicular to O ]\r

; draw MK equal to M L, making
the angle N M K (AIN being the production of the line ML) equal to the
hour angle k, which has been determined from observation ; then draw K N
perpendicular to ^I N, and join X O, and measure the angle O N M, and the

angle tlius measured will be the latitude required.
4.-,! We may here observe that the time of the star's transit across the

meridian need not be observed, provided we know the time of transit of any
otlicr star, (as, for example, the star made use of in determining the position
of the meridian,) and tlie right ascensions of both stars. For the diirereneo
between the two right ascensions will bo the interval between the transits
of the two stars across the meridian ; and therefore, if the time of transit of
one star is known, that of the other may be iuiniediately determined.
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III. Determination of the Longitude.

452 Connecrion hettoeen the Longitude of a Vlace and the Time.—When it I'g

12 o'clock at London, it is 1 at a place 15° of longitude cast of London ;

for, since tlie Sun describes the whole 360° of longitude in 21 hours, that is, at

the rate of 15° per hour, he comes on the meridian of London an hour later than
on the meridian of a place 15° east of London, and therefore the time at that

place Mill be an hour in advance of that at London. In like manner, the time
at a place whose longitude is 15° west of London, is one hour behind the time
in London. And in general, if we consider the meridian of London to be tlie

First Meridian, reckoning longitudes from it, the dillerence between the
time at any place and that at London will be found by converting the longi-
tude of the place into time at the rate of 15° per hour, the time at the place

being in advance or behind that at London, according as the longitude is east

or west.

453 Method of finding the Longitude of any Place.—Hence, in order
to find the longitude of any place, we have only to determine how much the
time at that place is in advance or behind the time at London, and convert
the difference into degrees at the rate of 15° per hour. For example, if the
time at a place be 3'" 6"" behind London time, what is the longitude of the

place ? To determine this, we have the proportion :

1" : S-^ 6™ : : 15° : longitude required,

which, by the Rule of Three, gives for the required longitude,

46° 30' west.

Now, in order to determine how much the time at a place is in advanco
or behind the London time, we must determine two things

—
namely, the

London time and the time at the place. How this is to be done we shall now
briefly explain.

454 Method of determining the Time at any Place.—We have explained
how time is measured by the Sun's apparent diurnal motion, corrected by the

equation of time, in order to make the proper allowance for the inequalities
in the Sun's motion. To determine the time at any place, that is, the mean
Bolar time, we must determine the exact instant when the Sun crosses the
meridian of that place, and make the proper correction for the equation of

time, and then the time at the place will be determined.
For example, suppose that the observer has a chronometer and transit

instrument, and that he obtains the following result by observation with

them, and the equation of time from the Ephemcris :
—•

Time of the Sun's transit as shown by chronometer . 2*^ 4*" 18'

Equation of time, (Sun too slow) O"" 7'" 42'

Sum . . . 2" 12"' 0'

Hence the chronometer is 2'' 4"* 18' faster than the time actually shown

by the Sun ; for it is o'clock by the Sun when he is on the meridian ; and the

equation of time shows that the Sun is 7™ 42" slow ; therefore the chro-

nometer is 2 hours and 12 minutes faster than the mean solar time at the

place of observation, and thus that time is determined.

455 But putting back the hand of the chronometer 2 hours and 12

minutes, we may make it show the exact time of the place of observation
;

but this is never done, because it would spoil the chronometer to move the
hand backwards or forwards as in a common watch. The error of the chro-

nometer is noted, and this is quite sufficient ; for instance, in the example
just given it m ill be sufficient, instead of putting back the hand, to make a

note that the chronometer is 2 hours 12 minutes fast at the place of obser-

vation.

456 Thus the time at any place may be determined by observing, with a
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transit instrument and chronometer, the instant at which the Sun crosses the
meridian. The same may be done by observing the instant when any known
star crosses the meridian, and making the proper allowance for the diflFereuce

of the Sun's right ascension and that of the star.

For example, suppose the star's transit to be observed, and the right
ascensions of the Sun and star taken from the Ephemeris, or Nautical Al-

manack, as follows—
Sun's right ascension ... 4'' 12"" ) , .

Star's right ascension . . . e*- IG"" j
™^^^ *""®*

Difference . . . . 2'> 4™

Therefore, when the star is on the meridian, the Sun is 2'' 4"" past the
meridian ; or, in other words, it is 4 minutes past 2 by the Sun.

Time of star's transit by chronometer . lO*" 13""

Ditto by Sun . . . . 2'> 4""

Difference 8" 11""

Equation of time (Sun too fast) O*- 10""

Sum . . . S'' 21'"

The chronometer is S*" 11"" faster than the time actually shown by the
Sun ; but the Sun is 10*" too fast ; therefore the chronometer is in advance
of the mean time at the place of observation by the quantity

—
gh 21™

which, being noted, determines the mean time at the place of observation.

457 Determination of the London Time.—The simplest method of doing
this is by means of good chronometers, set to London time, and transported with

great care to the place of observation. Now, chronometers, however good,
are always subject to some error in their rate of going ; this error is deter-

mined as well as it can be, and is noted. Also, as we have already stated,
the chronometer is not actually set to London time by moving the hand, but
the error is simply noted. Thus, two kinds of error are noted, the error in

London on a certain day and hour, and the gaining or losing rate of the
chronometer ; and, by making the proper allo\A ance for these errors, the
London time may be found from the chronometer at any place to which it

has been transported.
Eor example, suppose the follo'ning case—
Error of chronometer in London at 12 o'clock, Jime 1 . O*" 2*" 3' fast.

Gaining rate 1' per day.
Error from gaining rate at 12 o'clock, June 23 ... 0" 0"" 23' „

Wliole error at 12 o'clock, June 23 0*- 2"" 26' fast.

So that, according to London time, the chronometer is 2"" 26' too fast on
the 23rd of June.

458 This presumes of course on the invariabOity of the gaining rate ofthe

chronometer, for this calculation supposes that the chronometer gains regu-

larly one second per day. When chronometers of first-rate construction are

transported by sea, with proper precautions against the motion of the ship, it

18 wonderfid how little the gaining or losing rate changes. Good chronometers
are therefore invaluable in navigation, for tiiey give the London time with

great facility, and therefore, as we have explained, serve to determine the lon-

gitude. The means of transport by land are by no means so favourable to the
correct going of the chronometer.

459 Method of determiniruj London Time, hi/ ohsenung the Moon's motion

among thefixed stars.—The a])parent diurnal motion of the heavenly bodies
serves to determine the time at auv particular ])K'ife where the observer
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actually is, but not the time at a difFerent place, except the difference of the

longitudes of the two places be known. An observer at New York may
determine the time at New York by observing the daily motion of the Sun or
other heavenly body ; but there is nothing in the diurnal motion of the

heavenly bodies which will enable him to find the time at London, except he
knows now many degrees New York is west of London. It is different,

however, with regard to the proper motions of the heavenly bodies among the
fixed stars, for these motions are capable of showing the time at a place
different from that in which the observer is stationed, without his knowing
anything about difference of longitude of the two places. With the excep-
tion of the Moon, however, the proper motions of the heavenly bodies are too

slow to be made use of for the purpose of determining time with any degree
of accuracy : the Moon alone moves with sufficient quickness among the stars

to enable us to make use of her motion with this view ; and even in the case

of the Moon, it requires considerable nicety on the part of the observer to

attain sufficient accuracy in the results of his observations.

460 The Moon performs the circuit of the heavens among the fixed stars

in less than a calendar month, and therefore describes more than 12° per day,
or 30' per hour. Suppose for a moment that she moves over 30' per hour,
and therefore 30" per minute. Suppose also that the Moon is seen to coincide

with a certain star at o'clock in London, and that an observer in some other

place is aware of this, but is ignorant of his longitude. Suppose that he
determines the time at the place he is in, according to the method above

explained, and that at 2 o'clock he observes that the Moon is 6° 10' from
the star. Now at o'clock, London time, the Moon coincided with the star,

but now she is 6° 10' from the star ; therefore, since she describes 1 2° per
day, or 30' per hour, it foUows that at the time of observation it is 12'' 20™
London time—for

6° corresponds to 12" 0" 0*

10' „ O*- 20*" 0'

Total 12" 20"" 0'

Hence the London time is determined.
We have then the following calculation for finding the longitude of the

place of observation :
—

Time at place of observation 2^ 0"" 0'

Corresponding London time 12*^ 20'" 0'

Difference lO'' 20-" 0'

Hence the time at the place of observation is 10*" 20™ behind the London
time, and therefore

P : 10" 20"" : : 15° : longitude of place.

Whence the longitude of the place is

155° west.

461 In the foregoing example we have assumed that the motion of the

Moon is perfectly uniform, in order to explain more simply the principle upon
which the method of finding the London time, and thence the longitude of

any place, by means of the Moon's proper motion, depends. The Moon's
motion is, however, very variable, but astronomers have determined the nature

and law of that variation with great exactness. They can therefore make due
allowance for every inequality in the Moon's motion, and employ it to deter-

mine the longitude with the same exactness as if it was perfectly invariable.

462 Method ofpriding the Longitude hy Transits of the Moon.—This

method is founded upon the principle just explained, and is in fact the simplest

way of applying it in practice. It consists in observing with a transit instru-

ment and chronometer the times at which the Moon and a fixed star cross the
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meridian at the place of observation, and so determining tlie interval of time
between the two transits. The interval thus found is compared with the

interval between the two transits as seen at London, which can be easily-

calculated from tables given in the Nautical Almanack ; and the comparison

immediately shows the London time at which the two transits took place
when seen by the observer. The London time being thus found, of course

the longitude follows, as we have explained.
For example, suppose the following case :

—
Observed interval between the two transits . . . 12"" 6'

Interval at o'clock, London time, given by the

Nautical Almanack 18"" 6'

Difference 6"* 0'

Now, suppose that we find from the Nautical Almanack that a change in

the Moon's right ascension, amounting to 6"' in time, takes place in 3^ 4"" 2' ;

then it follows, that when the observer sees the Moon's transit, the London
time is

Whence the longitude may be found.

463 Lunar Method.—The method of finding the longitude which we have

just explained, is called the metliod of Moon Culminating Stars, because it

consists in observing when the Moon and certain convenient stars come on
the meridian, or culminate. There is another method of finding the longitude,
which is usually called the LvMar Method. It consists in observing the

distance of the Moon from some convenient fixed star, and it depends upon
the principle just explained. The instrument employed in this method is one

specially adapted for observing on board ship, called Hadley's sextant. A
mathematical calculation is required to obtain the longitude, and the observa-

tions must be corrected for refraction and parallax. On the whole, it is much
more complicated than the method of Moon culminating stars : but, since a
transit instrument could not be employed on board ship, the latter method
cannot be employed at sea.

CHAPTEK IX.

THE ALTITUDE AND AZIMUTH INSTRUMENT—HADLEY'S
SEXTANT—EEFEACTION AND PAEALLAX.

TTTE have dwelt at some length on the transit instrument, because of its

VV great practical utility, and the simplicity of its details and adjustments;
besides, a knowledge of the method of using it is valuable, because other
instruments are adjusted on exactly the same principles, and by similar

contrivances
;
so that one who understands the transit instrument well, may

be said to understand a good deal about astronomical instruments in general.
We have now only space to say a very few words respecting two other very
important astronomical instruments— namely, the Altitude and Azimuth
Instrument and Uadlei/'s Sextant.

I. The Altitude and Azimuth Instrument.

46,5 This instrument consists of a telescope C A, fig. 140, of exactly the
same description as that in tlic transit instrument, capable of turning round
a horizontal axis, the pi\ u:s of which rest on two Y's, which are fixed on two
vertical pillars, one of which, PE, is represented in the figure. In fact, the

K 2
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r:ig.i40 A telescope, axis, pivots, and pillars, are precisely
^"""^

the same as in tne transit instrument, only tlie

axis is generally shorter, and the pillars are

closer together.
D^—f-_ / The stand to which the two pillars are fixed

is a circular horizontal piece of metal, capable of

moving round its centre about a vertical axis.

This vertical axis is supported by another cir-

P Y VM cular piece of metal, which rests on three foot

M L© J —^.—HL®}M screws, like the base of the transit, as we have

above described it.

So far, then, the altitude and azimuth instru-

Y \f>>>J V^^y ment is nothing more than a transit instrument,
E whose pillars, instead of being immoveable, are

capable of moving round a vertical axis ; thus

the telescope has a motion about a horizontal
C 77^ \ axis, and that axis has another motion about a

vertical axis. The telescope, or rather the line

1 . of coUimation, moves in a vertical plane, and the

/ \ axis of the telescope moves in a horizontal plane.
'

\\ TT 11^ The former is called a motion in altitude, because

"XT' "tT \Y^ it measures the altitudes of heavenly bodies ;

the latter is called a motion in azimuth, because

it measures their azimuths; and hence the name Altitude and Azimuth
Instrument.

The telescope has a graduated vertical circle, D E F, fig. 140, attached to

it, which is called the altitude circle ; and the vertical axis, about which the

piUars turn, has a graduated horizontal circle attached to it, which is called

the azimuth circle. Both these circles are coiTectly centred, at least as

correctly as possible, that is, the centre of the graduated circle is also the

centre of motion about which the circle turns. We shall not have time to

say anything here respecting the azimuth circle, but we shall confine our
attention altogether to the altitude circle ; in fact, we shall consider the

instrument merely with reference to its use in measuring the altitudes of

heavenly bodies.

466 The graduations are read off" by means of two reading microscopes,M and N, fixed at opposite extremities of a piece of metal, M P N, which is

attached to one of the pillars at P. We need not say much respecting

microscopes, as we have already fully explained the nature and use of the

microscope employed to read off the graduations of a circle. (See Articles

373—382, &c.)
In small instruments these microscopes are simply employed to magnify

the graduations, which are read ofi" by verniers, (see Articles 383, &c.,) at

M and IN". They are always placed exactly opposite each other ;
in other

words, the line joining the zero point or index point of each vernier or

microscope passes through the centre of the graduated circle. The object of
this is to correct any error of centering that may exist in the circle ; for it is

easy
to see that, if the centre of the graduated circle does not exactly coincide

with the centre of motion, the graduations will not correctly indicate the
motion of the telescope in altitude. But whatever error may be made on one
side, at M, for instance, it is clear that exactly the opposite error will be
made at the opposite point N : so that, if the reading at M gives the altitude,

say 10" too great, the reading at N wiU give the altitude 10" too small.

Suppose, then, the following case :
—

True altitude 35° 20' 17"

Altitude by reading at M 35° 20' 7"
Ditto „ N 35° 20' 27'

Halfsumoftworeadmgs 35° 20' 17"
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WTience it appears tliat lialf the sum of the two erroneous readings atM and N
18 the true altitude ; and this, it is easy to see, will always be the case. The
use of a pair of microscopes to read off at opposite points of the graduated
circle is therefore obvious, inasmuch as it is extremely difficult, in making an
instrument, to avoid aU error of centering.

467 In larger instrimients there are often as many as three pairs of

reading microscopes, in order to attain greater accuracy. All these micro-

scopes are read off at each observation, and the mean, or average, of the whole
set of readings is taken : in this way considerable accuracy is secured, for

not only are the consequences of erroneous centering thus obviated, but also

errors of graduation, that is, errors committed by the instrument-maker in

engraving the graduations are made in a great measure to balance and destroy
each other.

468 The graduations of the azimuth circle are read off in a similar

manner, either by verniers or reading microscopes. Both circles may be
either turned by the hand or by means of certain fine screws called tangent
screws. A tangent screw is a screw which gives to a graduated circle a very
delicate motion, and so enables the observer to make his observations with

greater ease and certainty than he could otherwise do. The tangent screw

may be made to act upon the graduated circle at pleasure, by means of what
is called a clamping screio. When the clamping screw is tightened, the

tangent screw acts upon the circle ; but when the clamping screw is

relaxed, the tangent screw produces no effect, and the circle may be turned
roimd freely by the hand.

469 There are horizontal and vertical wires in the focus of the telescope,
which, as in the transit instrument, determine the line of collimation by
their intersection. These wires are moveable by means of screws, and are

adjusted in their proper positions in a similar manner to that described in

Chapter VII.

II. Adjustments, and Method of Observing with the Altitude and
Azimuth Instrument.

470 Adjustments.
—Having so fully described the adjustments of the

transit instrument, which are the same in kind and principle as those of the

instrument we are at present considering, we must not dwell upon this

subject here. The axis of the telescope must be levelled, by means of a
level and the principle of inversion, as in the transit ; the vertical axis about
which the azimuth circle turns must be truly vertical, and both axes must Tbe

at right angles to each other. All these conditions of good adjustment are
satisfied if, when a level is placed upon the pivots, and the instrument turned
about its vertical axis, the bubble keeps steadily in the same position, even
when the level is reversed. If no alteration is made in the position of the

bubble, either by reversing the level, or turning the instrument round its

vertical axis, we may be sure that the vertical axis is truly vertical, and the
axis of the telescope truly horizontal.

471 Index Error.— This is an error affecting the verniers or reading
microscopes, or the position of the telescope with reference to the graduated
circle, but as it is entirely destroyed by a method of observing which we shall

now explain, it will not be necessary to say anything about it.

472 Method of observing Altitudes hy Kcjlection.
—Tliis method consists

in observing the altitude of a star or heavenly body directly and by rellection

in a trough of mercury, in the following manner :
—

Let ACE, fig. 142, represent the tek^scope of the altitude and azimuth
instrument pointing towards a star in tlie direction C S ; let P Q be the
still surface of some mercury in a trougli, placed somewhat below, and in

front of, the instrument ; let A' C B' represent the position of the telescope
when it is made to point towards the reflection of tlie star seen in the

mercury, in the direction C S' ; and let C D be a horizontal line.
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D

Then, by the laws of re-

flection, the line C S' will

be as much inclined below
the hne C D (which is pa-
rallel to P Q, both being
horizontal) as C S is in-

clined above C D ; and
therefore the angle S C S'

wUl be double the angle
S C D. Now the angle
S C D is the angle of alti-

tude of the star above the

horizon, since C D is a ho-

rizontal line. Hence, the
correct altitude of the star

"-^^
is half the angle made by\ ^
the lines C S and C S',which

"o^ are drawn respectively to

the star, and to its image
or reflection in the mercury.

Let us now suppose the following case, with reference to the two positions,
A C B and A' C B' of the telescope.

Heading given by vernier in first position .... 29°

Ditto „ „ second ditto .... 99°

Diflference 70°

This diflJerence is evidently the angle S C S', and therefore half this difl^erence,

35°, is the altitude of the star.

But suppose there is some error in the position of the vernier or telescope,
which makes the first reading 33° instead of 29°, and of course equally affects

the second reading, making it 103° instead of 99° ; then the case will stand

as follows :
—

Reading in first position 33°

Ditto second ditto 103°

Difference 70°

And therefore altitude—35°

Hence it appears that an index error, that is, an error in the position of the

vernier, or in that of the telescope on the graduated circle, does not affect

the result of an observation according to this method. It is generally in this

manner that altitudes are taken by means of the altitude and azimuth
instrument.

473 Artificial Horizon.—The artificial horizon
,<^s=^

^^

is a small vessel or trough of wood, roofed in, as .^^^^P^^
it were, with glass, in order to prevent the wind ..^^^^^-^-^^^^
from disturbing the surface of the mercury, a I^S^^^L-^^^^^^^j^A D E C, fig. 143, is the trough for containing the

Jllij iijll

'

'

'

,,'
} j,|i||i!iii|

mercury. A B C is the roof; P, and the opposite
^^iiili liiiiinl'i

n""
'"^

slanting side, which does not appear in the figure,
^

being glass. This is a necessary instrument, when either an altitude and
azimuth instrument, or a Hadley's sextant, which we shall soon describe, is

used. It is made to be portable, and is rather more expensive than a pur-
chaser generally expects, on account of the importance of having the glass
roof made of accurately polished plates of glass. The mercury ought to be
allowed to run into the trough through a very small hole, in order to clear
the surface of the scum which will otherwise obscure it.
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III. Uses of the Altitude and Azimuth Instrument.

474 We can only very briefly toucli upon this part of the subject. "We
shall suppose the instrument to be placed in the plane ofthe meridian, that is, so
that the line of coDimation of the telescope may move in that plane ; and this

may be done exactly in the same manner as in the case of the transit

instrument, as above explained; only the axis of the telescope is moved
horizontally by means of the tangent screw of the azimuth circle instead of

by moving the horizontal Y by a screw, as in the transit instrument. The
instrument thus placed is equivalent to what is called the Mural or Meridian
Circle in large observatories.

Altitudes of heavenly bodies observed by means of the instrument thus

placed are called Meridian Altitudes.

475 To determine the Latitude hy
observing the Meridian Altitude of a Fig.i44:

2,

heavenly body whose declinatio7i is known.
—Let A Z E B F (fig. 144) be the Meri-

dian, A B the Horizon, E F the Equator,
S the heavenly body on the Meridian,
and Z the Zenith. Then B S is the

meridian altitude of the heavenly body,
and this is supposed to be observed by
means of the altitude and azimuth instru-

ment. Therefore Z S, which is the com-

plement of B S, is known. But E S is

the declination of S, which is also known,
and E Z is the latitude of the place.

Hence, by adding Z S and E S, both of

which are known, we find the latitude.

Thus, if the observed altitude be 60° 10', and the known declination

20° 15', we have—
BZ ... 90° 0'

Subtract B S ... 60° 10'

Add ES
29^

20°

50' which gives Z S.

15'

50° 5'

which gives E Z, or the latitude required.

476 To determine the Latitude by ob-
^,.

serving an unknown circumsolar Star.— ^^^'

Let A P B (fiij. 145) be the Meridian, P
the Pole, S' "T S the circumpolar circle

described by the unknown star crossing
the Meridian at S and S', and A B tlic

Horizon. Then let the meridian altitudes

S A and S' A be observed, and added to- b
gether, and the sum found will give PA,
the altitude of the Pole ; whence the

latitude, which is equal to the altitude

of the Pole, is known.
For example, let the observed meri-

dian altitudes be 79° 14' and 49° 30' ;

then wc have—
S A 79° 14'

S' A 49° 30'

Adding 128° 44'

Half of which is 64° 22', which is the required latitude.
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The reason why P A is half the sum of S A and S' A is, because P is half

way between S and S', therefore S A exceeds P A by the same quantity that
S' A falls short of P A, and therefore S A and S' A added together must just
make double of P A.

477 These results must be corrected for refraction, and sometimes for

other errors, as we shall briefly explain, and hence it is that these methods of

finding the latitude are not by any means so simple as they appear to be.

IV. Sadley's Sextant.

478 This instrument is invaluable where the observer is not able to use
fixed instruments, as, for instance, at sea. It consists of a stout frame D A C,

fig. 146, of a triangular (or rather, secto-

rial) shape, of which A B C is a flat gra-
duated circular arc, generally a sixth part
of the whole circumference, (whence the
name sextant,) but often it is a fourth

part or quadrant. D B is an arm which
moves about a centre—namely, the centre
of the graduated arc ABC. The end B
of this arc moves in close contact with
the graduated arc, and carries an index
and Vernier by which the graduations
are read oiF. (See Article 383, &c.) S is a

tangent screw, which, being turned, causes
the arm D B to move very slowly ; and
T is a clamping screw, which, being tight-
ened, causes the screw S to act on the

arm, but, when relaxed, the arm may be
moved freely by the hand.

Perpendicular to the plane of the graduated arc ABC, in which plane the

arm D B moves, are two mirrors E and D, one fixed at E on the side D C of

the frame, and the other attached to the arm at D, immediately over tlie

centre round which the arm turns. The mirror E is immovable, but the

mirror D moves with the arm D B. Both are plane mirrors of silvered glass,
but E has this peculiarity, that the upper half of the silvering is rubbed ofi",

so that E is partly a reflector and partly transparent.
E is a telescope fixed on the side D A of the frame, and pointing directly

towards the half-silvered mirror E. Behind the instrument is a handle (not
shown in the figure). By this handle the instrument is held in the right
hand, the left being used to move the index arm D B, or turn the screws
SorT.

479 When the instrument is in proper adjustment, and the arm D B is

moved till its index B is at the zero of the graduated arc ABC, which zero

is near the point A, then the two mirrors D and E are so placed as to be

exactly parallel to each other.

480 Principle of Sadleys Sextant.—Let A D C, fig. 147, represent the

principal lines in fig. 146 ; A B C being the graduated arc, E the half-silvered

mirror, D the moveable mirror on the index arm, B the index, A the zero

point of the graduated arc, F the place of the telescope. Suppose S D E F
to be the course of a ray of light, which, falling on the mirror I), is reflected

to E, and thence again reflected towards the telescope at F, through which it

passes to the eye. We may obsei"ve here, that the telescope is always so

placed that the lines F E and D E make equal angles with the mirror E ;

and then, by the law of reflection, a ray falling on the mirror E, in the

direction D E, is always reflected in the direction E F.

Furthermore, let H E be another ray of light, which, falling on the un-

Bilvered part of the mirror E, passes straight through the telescope at F t<i

the eye.
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Then it may be proved

geometrically,
from tlie

^w of reflection, that the

angle A D B is always
half of the angle at which
the two rays S D and H E
are inclined to each other;
60 that double the number
ofdegrees in the graduated
arc A B is the angle which
the ray S D makes with
the ray HE. Now, the

arc A B C is not graduated
in the usual way, but every
half degree of it is repre-
sented as a whole degree,
BO that there would be
twice 3C0 degrees in the

whole circumference if

completed. This being the

case, it is evident from
what has been stated, that the number of degrees from A to B shows the

angle at which S D and H E are inclined to each other. For example, if

the index B points to 20°, the rays S D and H E make angles of 20 with
each other.

Now, if S and H be two distant objects, two stars for instance, from which
these rays come, it is clear that to the eye S will appear to be in the same

place as H, for the rays of light which come from S will, by the two reflections

at D and E, enter the telescope ia the direction E F, in which direction the

rays from H also enter the telescope. Whence it is evident, from the expla-
nation we have given of the nature and action of the telescope, that both sets

of rays will be mixed by the telescope, and enter the eye just as if they came
from one object. To the eye, therefore, looking through the telescope, S will

appear to coincide with H.
Hence we may state the principle of Hadley's sextant as follows :

—When
the telescope is directed towards a star H, and the index arm is moved till

another star S is seen to coincide apparently with H ; then, the number of

degrees, minutes, and seconds shown by the index B on the graduated arc

A C, gives the angular distance of the star S from the star H, that is, the

number of degrees, minutes, and seconds between S and H on the celestial

sphere.
481 Method of observing with Sadleys Sextant.—Suppose we wish to

observe the angular distance between two stars S and H. Holding the in-

strument by the handle in the right hand, and the plane of the instrument

(that is, the plane D A C, fig. 147,) as nearly as possible in the plane in which
the two stars are situated, direct the telescope towards the lower starH, and,

holding the instrument as steadily as possible, move the index arm back-
wards and forwards with the left hand till the other star S appears in the
field of view. The moment the two stars are, as it were, thus caught in the
field of view, tighten the clamping screw T, and then turn the tangent screw
until the star S appears to come exactlv unto the same place as H, so that
both seem to be coincident with each other. When this is done, the observa-
tion is made, and the observer has only to look at tlie index B, which, with
the help of the vernier, will show in degrees, minutes, and seconds, the an-

gidar distance between the two stars.

482 Adjustments of Hadley's Sextant.—We shall only mention hero the

adjustments which it is always necessary for the observer to attend to, which
are efl'ected by means of two screws at the back of the instrument, close under
the half-silvered mirror E, and by a screw at the back of the index mirror D.
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Of the two former screws, one alters the inclination ofthe half-silvered mirror
to the plane of the instrument, that is, the plane A B C D, fig. 147 ; and the
other alters the inclination of the half-silvered mirror to the index mirror.
These two screws have milled heads generally, and may be turned by the
hand. The screw at the back of the index mirror D alters the inclination of
that mirror to the plane of the instrument. This screw has not a milled

head, and must be turned by a screw driver, for this reason, that it ought
to be meddled with as little as possible.

When the instrument is properly adjusted, both mirrors should be per-

pendicular to the plane of the instrument, and they should be exactly parallel
to each other when the index B is at the zero of the graduated arc A C.

483 Adjustment of the Half- Silvered Mirror.—Bring the index B to the
zero of the graduated arc, making it exactly coincident with the zero by
tightening the clamping screw T, and then using the tangent screw S. Then,
holding the instrument by the handle, direct the telescope towards a distant,

well-defined, small object, (it must be a distant object,) say, for instance, a

bright star. On looking through the telescope, the observer will see the star

double if the adjustments be not perfect, one image being formed by the rays
which come through the un silvered half of the mirror E, and the other by
the rays which fall on the mirror D, and are reflected by the silvered half of

E to the telescope.
Let the observer now turn In succession the two screws which adjust the

mirror E, and he will perceive that one of these screws makes one of the

images appear to move at right angles to the plane of the instrument, and
the other in that plane. All that he has to do in order to adjust the mirror

is, to make the two images of the star exactly coincident with each other, by
turning one or both the adjusting screws, as the case may require. When
he sees the star single, then the adjustment is complete.

484 Adjustment of the Index Mirror.—This adjustment should be done

by the instrument maker, and the observer ought to be careful not to disturb

it by rough handling, or meddling with the screw.

But, should necessity require it, the adjustment of the index mirror is

effected by turning the screw (or screws) at the back of it, till the following
condition is satisfied.

Let the observer hold the instrument before him in a horizontal position,
and in a level with his eye, having the index mirror D next his eye, and the

graduated arc ABC away from him. On looking in the index mirror, as he
thus holds the instrument, he will see the portion B C of the graduated arc

reflected ; he will at the same time see the arc B C itself. In fact, the arc

B C, and its reflection in the mirror D, will appear to unite at B, and form
one continuous arc. !Now, the condition of perfect adjustment is this.—The
arc B C and its reflection must not appear bent or broken at the place where

they seem to unite, but they must appear to form one unbroken gradviated

surface, so that the reflection of the arc B C may look as if it was really the

continuation of the arc B C itself.

This condition being satisfied, the observer may be sure that the index

mirror is truly perpendicular to the plane of the instrument.

485 If this condition appears to be satisfied into whatever position we
move the index arm D B, the axis, round Mhich the arm turns at D, must be

truly perpendicular to the plane of the instrument, and so far the instrument

must be a good one. It requires a little practice, however, to see whether

this condition is accurately satisfied or not. But extreme accuracy is not

necessary in this adjustment.
486 Darlc Glasses.—lL\iere are always a set of dark coloured glasses near

the two mirrors D and E, which may be placed before them or not at pleasure.
The use of these glasses is to destroy the excessive glare of the Sun, when it

is necessary to make an observation upon him.
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V. Uses ofSadleys Sextant.

487 Hadley's sextant may be used to observe the angular distance
between two heavenly bodies in the manner we have explained. Thus, the
Moon's distance from a fixed star may be observed, and the longitude thence
determined, according to the method we have explained.

This is a peculiarly valuable method at sea, as Hadley's sextant is the

only instrument that can be used for measuring angular distances on the

unsteady deck of a ship. The observer at sea often lies on his back, in order
to manage the instrument with greater ease and steadiness.

488 Ohseroation of Altitudes by means of Hadley's Sextant.—If it be

necessary, as it continually is, to observe the Sun's altitude at sea, the
observer directs the telescope of the sextant towards the visible horizon (that

is, the extreme boundary of the sea, where it appears to touch the sky,) hold-

ing the instrument in the same vertical plane with the Sun, as nearly as he
can judge. He then makes the Sun appear in the field of view, and, by the

tangent screw, in the manner already described, causes the image of the Sun
just to touch that of the sea. In this manner he finds the angular distance of
the Sun from the visible horizon—that is, the Sun's altitude above the visible

horizon.

489 But since the visible horizon at sea is a little below the real horizon,
in consequence of the observer being at some elevation above the surface of
the sea, there must be an allowance or correction to obtain the true altitude

of the Sun above the horizon. This correction is called the correction for

the dip of the horizon. The manner of making it is explained in treatises on
Nautical Astronomy.

490 Altitudes on land are observed by the aid of an artificial horizon.

(See Article 473.) The telescope is pointed at the image of a heavenly body
seen by reflection in the trough of mercury, and the heavenly body itself is

brought into the field of view by moving the index arm, and made to coincide

exactly with the image seen in the trough of mercury by means of the tangent
screw. In this manner, the angular distance of the heavenly body from its

image reflected in the trough of mercury is determined, and half that angular
distance is the altitude of the heavenly body above the horizon, as we have

explained in Article 472.

491 Determination of the Latitude of a Place hy Hadley's Sextant.-—'

We have
already explained how the latitude of a place is found by observing

meridian altitudes. For this purpose, the graduated circle with which we
observe must be placed exactly in the plane of the meridian. Now, this we
cannot do with Hadley's sextant, inasmuch as we hold it in the hand, and
therefore cannot be sure whether it is

exactly
in the meridian plane or not.

To obviate this difliculty, meridian altitudes are observed by means of

Hadley's sextant in the following manner :
—

The observer makes as good a guess as he can at the position of the meri-

dian, either by means of a magnetic compass, or the pole star, or otherwise ;

and he commences his observations on the heavenly body whose meridian
altitude he wishes to dctennine, a short time before it comes on the meridian.
He observes several altitudes of the heavenly body in succession at short

intervals, which he finds to increase for a certain time, and then to diminish ;

for the heavenly body culminates, or attains its greatest altitude, when it

comes on the meridian. Hence, the observer has only to select the greatest
of the altitudes he has observed, and that cannot diiier materially from the
meridian altitude, if the observations have been made quickly one after tho
other at the time when the observer perceives the altitudes to increase very
slowly and then begin to diminish.

There is, however, a simple mathematical rule, called the Eule of Inter-

polation, by which the observer may determine the exact meridian altitude,
and the time of transit across the meridian, from a few altitudes observed
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every five minutes or so about the time wlien tlie heavenly body comes on
the meridian. In this manner, Hadley's sextant may be used with consider-

able accuracy to determine the meridian altitude and time of transit of a

heavenly body.
492 The

greatest
altitude of a heavenly body is easily determined by

gradually turnmg the tangent screw, so as to keep the body and its reflected

image in contact as long as the body is ascending, and ceasing to turn the

screw as soon as the body appears no longer to ascend. The reading given

by the index will then be the greatest altitude of the body. It is important
to observe, that though the greatest altitude may be thus found with
tolerable accuracy, the time of the body's transit over the meridian cannot
be found with any degree of exactness in this way, as a little consideration

will show.

493 Hence the time at any place may be determined by means of

Hadley's sextant, by observing the time of transit of the Sun, or any other

heavenly body whose right ascension is known. (See Article 454, &c.) Thus

Hadley's sextant may supply the place of a transit instrument ; it is not, how-

ever, to be compared with a transit instrument as regards accuracy in deter-

mining the time of transit.

494 We may observe here, that when we speak of the altitude of the

Sun, we mean the altitude of his centre, and therefore when we make the

Sun's lower limb appear just to touch the sea. we take the altitude of the

Sun's lower limb, and not of his centre. It is necessary to correct this error,

which is often done by means of a table in the Ephemeris, or Nautical

Almanack, which gives the number of degrees, minutes, and seconds, in the

Sun's apparent semi-diameter, which must be added to the altitude of the

lower limb, in order to give the altitude of the centre.

Sometimes the altitudes of the upper and lower limbs are observed,
lialf the sum of which will be the altitude of the centre.

495 The same remarks apply to the Moon, but, one side of the Moon
being generally dark and indistinct, the second method does not always
apply, and therefore the altitude of the Moon's centre must be found by
observing the altitude of the enlightened limb, and adding or subtracting the

semi-diameter, according as the enlightened limb is lower or upper.
The apparent semi-diameter must be given in the Almanack, because it is

a variable quantity, being greater or less according as the Moon or Sun is

nearer or farther off.

Hefraction.

496 "We have alluded to the astronomical corrections in two or three

?
laces already, and explained in a former chapter the causes of some of them.
Vo of them are optical, arising respectively from a real and an apparent

deviation of the light, which comes from a heavenly body to the eye, from its

rectilineal course. Another correction arises from the observer's change of

position, which produces a corresponding apparent change in the positions of

the Sun, Moon, and planets, the stars being too far off to be affected by it.

Lastly, the correction for Precession and Nutation is due to the actual motion
of the Pole caused by the attractions of the Sun and Moon on the Earth,
whose deviation from a perfectly spherical shape, combined with its rotation,

caused the Pole by these attractions. We have only space to aUude briefly
to one of these corrections—indeed, the full explanation of them would

require too much mathematical information on the part of the reader to

admit of saying much about them here.

497 We have already explained the manner in which the refraction of
light

takes place when it comes from a heavenly body to the eye, by the refractive

power of the atmosphere. This refraction always makes a heavenly body
appear higher up than it really is, and that in a greater degree according as

the body is nearer to the horizon. A body in the zenith is not affected by
refraction

j at 45° from the zenith it is elevated about 1' by refraction, and at
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tlie horizon as mucli as 33'; so tliat tlie amount of refraction increases rapidly
towards the horizon.

498 The density of the atmosphere, as is well known, is continually
changing, in consequence of the continual variations of pressure and tempera
ture which, from various causes, are always taking place at the earth's sur-

face. The barometer is an instrument which measures the pressure of the

air, and therefore its density, provided we take proper account of its tem-

perature. Now, the refractive power of a transparent substance increases
with its density, and the atmosphere is no exception to this rule. Hence,
the indications of the barometer must always be observed before we can make
a correct allowance for the atmospheric refraction.

It appears that the refraction of the atmosphere mainly depends upon its

density, and that it varies very little in consequence of changes of tempera-
ture or humidity.

499 Since refraction always makes heavenly bodies appear to be higher
up than they really are, the correction for refraction must always be sub-
tracted from the observed altitude of a body in order to find its true altitude.

The following formula gives the amount of the correction for refraction of
a heavenly body not far from the zenith :

—
Let z be the observed or apparent zenith distance of the body, and r the

correction; then
r = 57" X tan. z,

and the true zenith distance is « + r :

that is, in order to find the true zenith distance, as far as refraction is con-

cerned, multiply the tangent of the observed zenith distance by 57", and the
result added to the observed zenith distance will give the true.

This supposes the barometer to stand at its mean elevation, about 29|-

inches, and the thermometer at the mean temperature, about 50 Fahr. If
this be not the case, we must multiply the above formula by the quantity
h 500

stt:^ to correct for the barometer, and moreover by the quantity ^-_ ,

—
1

29'6 J -1 J 450 _j_ ^

to correct for the thermometer : h being the height of the barometer in

inches, and t the degree of the thermometer, (Fahr.) The formula for r will

therefore be—
^^„ J 500 ^^ = 57"X29:gX^— Xtan.z.

Furthermore, if the body be not near the zenith, instead of tan. z, we
must put tan. (z — 230" tan. z) ; that is, the formula for r will be—

This formula is nearly coincident with one given by Bradley, only it has
230" tan. z, instead of 3 X 57" X tan. z, as in IBradley's formula.

The rule, then, for finding r is as follows :
—

Multiply the tangent of the
observed zenith distance {z) by 230", subtract the resiilt from z, and find the

tangent of the remainder, which multiply by 57". The quantity thus obtamed
must be multiplied by the height of the barometer (5), and divided by 29'6 ;

also, it must be multiplied by 500, and divided by the temperature {t),

increased by 450. The final result thus obtained is the value of r, which
must be added to z, and the true zenith distance is thus obtained.

This is the only correction necessary if the heavenly body be a star ; but if

it be the Moon, another correction, called parallax, must be apj^lied: of this,

however, we cannot speak here.

For the sake of the reader who does not understand what a tangent is,

we give the following short table, in which the tangent for every degree is

given. By this table he may calculate the value of the refraction. Practical

men generally find the refraction, not by a formula, but by a table of refrac-

tions, in which the value of the quantity 57" tan. {z
— 230" tan. z) is given
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for all the values of z between 0° and 60°. The angles are given in degrees,
and the tangents to three decimal places, which is sufficient for the present
piirpose.

Angle.



CHARTOGRAPHY.

NEITHER
tlie nature of the present work, nor tlie space to whiclL we

must limit ourselves, permits our treating in extenso of Ciiartography ; a

subject which, if fully developed, would of itself fill a large volume and

require a great many plates. We must accordingly confine ourselves to a brief

notice, in which, however, we will endeavour to give all the information we
can, consistently with a popular work like the present.

By Chartography, in its widest sense, is understood the construction and
delineation of maps, charts, and plans, no matter for what special purpose,

upon what projection, or on what scale. The direct object of maps is to

represent the whole or some portion of the Earth's surface; but as this surface

is spherical, it is evidently impossible to reduce it, or any part of it, to a flat

surface, without a greater or less distortion of its details : whence it follows,

that the only way in which the Earth can be accurately figured is by a globe ;

and even then the elevations of the surface cannot be shown in their proper
relief, as the highest mountains would be less than the thickness of the paper
on an cighteen-inch globe.

Terrestrial Globe.—An artificial globe is a miniature representation of
our planet, with its grand divisions of land and water, and on which all the

regions of the Earth may be correctly laid down as regards position, form,
area, and distances. We do not mean to say, that even on the best globes

everything is mathematically correct, for we are far from possessing the
exact latitudes and longitudes of all places on the surface of the Earth, and
until we have these, the position of many places, even on the most perfect

globes, must be regarded only as approximations to truth. But as far as

positions are determined, they may be more exactly represented on a globe
than on any map. The ordinary size of globes, however, does not admit of
much detail, and although very large globes have been constructed, they are
rather objects of curiosity than of practical utility. Even a four-foot globe
takes up a great deal of room, and is only fit for large libraries or public
teaching. In very large globes, again, any small portion of the surface has
80 little convexity, that if the country contained in such portion were pro-
jected on the plane surface of a map, the forms would hardly be distorted,
and the relative distances of places so near the truth, that the globe, in suck
case, would, as far as such country was concerned, offer no great practical

advantage. Globes are, nevertheless, very desirable, both as conveying,
upon simple inspection, a much more correct notion of the true forms of

regions, and the relative positions of places, than can be done by maps, and
as enabling us to solve a great many interesting problems : the best adapted
for general use are of eighteen inches diameter.

The most accurate globes are those on which the details of the surface are
drawn upon the globe itself directly, and this is always done in very large
globes ; out such are, of course, very expensive. The usual mode is to cover
the globe with a map constructed and engraved expressly for the purpose, in
a number of separate pieces or slips, called gores (in 'branch.,fuseaux), generally
twelve, fifteen, or twenty-four, bounded each by meridian lines, and termi-

nating at the North and South Poles, or at the Arctic and Antarctic circles, in
which latter case, two circular pieces are required for the two frigid zones.
As each gore is a flat surface, it can be made to coincide with the convex
surface of the globe only by the paper itself yielding or stretching, and it will
be easily conceived, that the pasting on of the paper, so that each separate
gore shall exactly meet without tearing, presenting folds, or overlapping, is a

very difficult and delicate operation. When the pasting is dry, the globe is

coloured and varnished, and then mounted. There are various ways of setting
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up a globe; the most usual is to fix it within a brazen meridian, set in a hori-

zontal frame, called the wooden horizon, and as the mounting requires as
much care as is necessary for pasting the map, we are not to be surprised if

many globes are very imperfect, a fact of so much the more importance as a

globe IS useless unless it be perfect m all respects. We therefore recommend
to every one who would possess a really good globe, to examine it well before

pui'chasing. The characteristics of a perfect globe are as follow:—
1. All the meridional edges of the shps or gores must joia so perfectly as

to form continuous fine circles, neither overlapping nor failing to meet.
2. All these circles must be true, which is seen by bringing them

successively under the Brazen Meridian, with which they should correspond
all the way round : if they do not, the fault may be either in them or iu the
brazen meridian itself, which is not perhaps in a true plane.

3. When the poles are brought to the wooden horizon, in what is termed
the right position of the sphere, each meridian brought successively to the
wooden horizon, should correspond with it all the way round.

4. The brazen meridian must be in a plane exactly perpendicular to that
of the wooden horizon, which it is, if, while any one meridian on the globe
corresponds with it all the way round, the equator corresponds at the same
time with the wooden horizon all the way round.

5. Every one ot the parallels of latitude must form continuous and perfect
circles all the way round, and, on turning the globe, must each of them
correspond iu aU its parts with the same precise point on the brazen
meridian.

6. TATien the equator is made to correspond with the wooden horizon,
the two zero points of the brazen meridian must correspond exactly with the

upper surface of the wooden horizon, in which case, they will, of course,
also correspond exactly with the equator on the globe.

7. All the
degrees

on the equator, on the ecliptic, on the first meridian,
drawn on the globe, and those on the quadrant of altitude, when there is

one, must be exactly similar. In order to ascertain whether they are so, take

with the compasses any number of degrees from any one of these circles, and

apply the measure to all the other circles, and see if it intercepts on them
ail and everywhere the same number of degrees. In like manner, the degrees
on the brazen meridian and on the wooden horizon must exactly correspond
to each other.

8. The brazen meridian must slide with ease through the notches cut to

receive it in the wooden horizon, but must not be so loose as to shake iu it.

9. As the globe is turned round, every part of its surface must be equi-
distant from the brazen meridian and from the wooden horizon, and the

nearer the better, provided aU be so true that there is no danger of rubbing.
This is the true criterion of a well set globe.

10. The globe must be so truly balanced upon its poles, as to remain

quite motionless the moment you cease turning it, the poles being placed

horizontally.
11. In the right and in every other position of the globe, except the

parallel, the equator, on turning the globe roimd on its axis, must correspond
to the same points on the wooden horizon, which points are at 90° from the

intersection of the brazen meridian with the horizon.

12. Every part of the polar and tropical circles must correspond with

their known latitudes on the brazen meridian.

With respect to the geography of the globe itself, it is necessary to see

that it contains aU the latest corrections of positions and discoveries of

importance, that no place of real note is omitted, that the names be well and

distinctly engraved, and that they be not too crowded. Lastly, the wooden
horizon must be examined with reference to the several cu-cles marked upon
it, each of which must be properly graduated, and their several portions in

their true places, as regards the other circles and the globe itself.

Wc have spoken only of the terrestrial globe, and of the more usual way
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of setting or mounting it. There are various oilier modes,* but whicli our
limits will not admit of our detailing. As for the Celestial Globe, it is

destined for astronomical purposes, and is therefore foreign to o\ir subject.
It is only by means of a globe, we have said, that the Earth's surface can

be correctly represented ; but as a globe is neither portable, nor capable, from
its small size, of exhibiting the details which are often required, we miist have
recourse to maps, the great and indeed only disadvantage of which consists iu

the impossibility of truly representing a spherical on a flat surface.

Peojection of Maps.—Different methods have been devised for the

construction of maps, so that the real figure of the several regions of the

Earth shall be as little distorted as possible. These constructions are called

Projections. We cannot here enter into the elaborate researches, the com-

plicated analyses to which some of the greatest mathematicians have sub-

jected the different projections and their modifications ; we will merely explain
the geometric construction of such as are most commonly employed.

There are five principal projections
—

namely,
1. The Orthographic,
2. The Stereographic,
3. The Globular, or Equidistant,
4. The Conical, and
5. The Cyliadrical, or j\Iercator's.

In the orthographic, the stereograpliic, and the globular projections, tho

plane ofprojection, or the flat surface on which the map is drawn, is supposed
to pass through the centre of the globe ; but in the first, the orthographic, the

eye of the observer is supposed to be at an unmeasurable distance ; in tho

second, or stereographic, it is presumed to be at the surface of the globe; and
in the third, or globular, it is supposed situated at a point whose distance
from the surface of the globe is equal to the sine of the angle of forty-five

degrees.
In order the better to understand how, in the several cases, the picture is

formed upon the plane of projection, it is customary to imagine both that

plane and the globe to be transparent. Kow, it is clear, that as we see every-
thing we look at through a pane of glass, as if it were drawn upon such plane
of glass, so in the above supposition, all the details of the hemisphere on tho

opposite side from the spectator would appear to him as though they wore
drawn upon the transparent diaphragm or plane of projection. But unless
this supposition be limited, it is more likely to create a confusion of ideas than
assist the student in forming a right conception of the subject ; for while, in

considering the geographical position of any place on the Eartli's surface, we
always refer to our own position as external, and thus say the east is to the

right when we face the north, it is evident that in a picture traced according
to the above supposition, we seethe objects reversed, so that what is really to

the east appears to be to the west. Tlic fact is, nothing of the surface of tho

sphere is projected but its great and small circles, and so far only as these are

concerned, is it safe to admit the imaginary transparency alluded to. When
once the

parallels
of latitude and the meridians arc projected, the several

regions of tho Earth are laid down upon the map in conformity with tho
latitudes and longitudes of their several parts.

The OuTHOGKAriiic Projection.—In this projection, the eye of tho

spectator is conceived to be at such a distance from the 2:)lane of projection,
tliat the visual ravs which traverse it in their passage from diU'erciit points of

the hemisphere oeyond, are all parallel and fall perpendicularly upon it,

whence it follows that equal spaces on the hemispheric;d surface are repi'csented

by unequal spaces on the plane of projection.

* A morlc of mounting globes, fur superior to that usually adopted, was proposed by Adams,
and executed with improvements by C. Covens : a description and plute of it will be lound
iu Maltc Bran's I'rccis de Qioj^raiMe UniverseUc.
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PjcT. 1 Thus, let A 33 C (fif^. 1) represent a section of tlie

liomisi)herc divided into nine equal ares, and A C
a section of its plane of projection. Now, if from
the several points on A B C, parallel visual rays be
drawn perpendicularly through A C, it is evident

the spaces intercepted bet-ween these rays will be

unequal, while the points whence they proceed are

equidistant from each other. It will further be
observed that those nearest the centre approach
nearest to equality, while those further removed
from it diminish in proportion to their distance.

As all the parallels of latitude are in planes per-

pendicular to the plane of projection, they will be

projected in straight lines, while all the meridians,

except the central one, will be projected in eUiptical
curves.

The mode in which the orthographic projection
is graphically constructed is represented (fig. 2). A circle N E SW is drawn,

representing the meridian bounding the plane of projection. Two diameters,W C E and N C S, are
'

.^

nextdrawn at right angles
'^' "'

to each other : the former

being the projection of
the equator, and the lat-

ter that of the central

meridian. The quadrants
of the circle are then re-

spectively divided into

spaces of ten degrees
each, marked 10, 20, 30,

&c., from the extremities
of the equator towards
the poles N and S. From
these points draw lines

parallel to tlie equator,
and these will represent
the parallels of latitude

for every ten degrees.
Now, from their extremi-

ties, let fall perpendicu-
lars upon the equator,
and through their points
of contact with it, draw

elhpses with N C S for a
common transverse axis,

and with CI, C 2, &c. respectively for half their conjugate axes. These
curves will be the projections of the several meridians.

The same projection may be effected on the plane of the equator. Thus,
(fig. 3,) describe a circle to represent the equator, the centre of which circle

will represent the pole. Then draw two diameters at right angles to each

other, and divide each quadrant, as before, into nine equal parts. From these

points draw diameters to the corresponding divisions of the opposite quadrant,
and these lines will represent the meridians, any one of which being taken for

the first, the others must be numbered 10, 20, 30, &c., half way round on
either side, to 180. Next let fall perpendiculars from the divisions of one of
the quadrants on one of the radii, and through the points of intersection 1,

2, 3, &c., describe circles to represent the parallels, marking them from the
outer to the inner with the numbers 10, 20, 30, &c. for the degrees of
latitude.
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' °

^'iso

As all the quadrilate- p;„ g
ral spaces in figs. 2 and 3

represent ten degrees of

longitude and as many of

latitude, their simple in-

spection shows that, with
the exception of such

places as occupy the

centres ofthe projections.
the several regions, parti-

cularly those nearest the

circumference, must be
most dreadfully distorted

in form, and diminished
in magnitude.

The Steeeogeaphic
Projection.—This pro-

jection differs from the

former, in presuming the

eye ofthe spectator placed
at the surface of the globe
and exactly opposite the

central point of the plane
of projection, which, as

in the former case, is supposed to divide the globe into two halves, the farthest

of which from the observer being that whose lines are to be projected.
From the proximity of the eye, the visual rays, instead of being parallel,

as in the former case, all converge from the hemisphere to the point of pro-

jection, so that while equal spaces on the hemisphere are still represented by
unequal spaces on the projection, the inequality is not near so great as in

the former case, and the spaces, instead of diminishing from the centre

towards the circumference, diminish

in the contrary direction—namely,
from the circumference towards the
centre. This is rendered evident by

"'•-, fig. 4, in which the visual rays, pass-

i!ig from the equal spaces, into which
the hemisphere, represented in sec-

^~~-''\_ \ tion by the arc ABC, is divided, in-

;^---":"Vj>
'; _?5c\ terccpt spaces in the plane of pro-

-;;":v^i>^'^
V^'^^ jection (of which A C is the section)

''''/' ! so much the larger as they recede
',-'' / from the centre. This inconvenience,

ho\^ever, is in part compensated by
,.''' the property enjoyed by this pro-

jection of representing all the figures
on the sphere by similar figures,
and consequently all the right-angled

quadrilateral spaces formed on the

sphere by the intersections of the meridians and parallels are projected into

similar figures, so that the countries are not distorted in form, as is the case
in the orthographic projection.

The stereographic projection of a hemisphere on the plane of a meridian is

thus effected. Describe a circle N E S W (fig. 5) representing the meridian
that circumscribes the plane of projection, and draw two diameters, N C S
and W C E, tlie former to represent the projection of the central meridian,
and the latter that of the equator. Then divide the quadrants from the equator
to the

poles into 6 or 9 equal parts, according as it is required to have tho

parallela at 15 or at 10 degrees apart, (in the figure they arc at 10 degrees),
l2
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Fig. 5

and number them snecessivclj 15,30, 45, &c., or, as in the fig., 10, 20, 30, &c.

Prom S draw lines to the several divisions, as S 10, S 20, &c.. and tlieir inter-

section with the line W C E will be the points through which tlie circular arcs

representing the meridians must be described. For the parallels, draw lines,

in like manner, from either extremity of the line W C E to the divisions of

the opposite quadrant, and their intersection with the central meridian will be
the points throufjh which the arcs of the parallels are to be struck.

The places of the centres from which the parallels are described, depend
on the principles which determine this projection; one of which is, that the

distances of the centres of the parallels from the centre C of the projection,
are equal to the secants of their distance from the pole, and accordiuoly, if

the length of these secants respectively be marked off from C on the prolon-

gation of S C N, they will give the centres from which to describe the

parallels.
Thus, if a tangent N O be drawn parallel to "W C E, and lines drawn to it

from the centre C through the divisions 80, 70, 60, &c., these latter will be the

secants respectively of the angular distances of these parallels from the pole :

C a the secant of 10 degrees, or the distance of the 80th parallel from the pole ;

Cb the secant of 20 degrees, or the distance of the 70th parallel, and so on.

Transport these distances successively from C on C N prolonged, and they
will give the centres sought ; or, what is the same thing in theory, thotiiih

impossible in practice, draw lines from W through the divisions of the quad-
rant on the same side of the central meridian, until tliey m.eet the prolonga-
tion of C N, and halfthe distance between these intersections and the corrc-

spondin? ones on N C will be the places of the centres.

Another principle of this projection is, that the distance of the centre of

projection of any great circle oblique to the plane of projection, is equal to

the tangent of the angle at which the circle is inclined, and its radius is ecpal
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to the secant of that angle. Hence the centres for describing the meridians

may be found by transporting the tangents of 10, 20, 30, &c. degrees already
found—viz., N a N b &e. to the line CE and its prolongation, as shown at

C a', C b', C c', &c., and from these points, with the secants, likewise found as

Ca, Cb, &c. for radii, describe the meridianal arcs. Or the centres for the
meridians may be found thus : from the divisions of the quadrant WN draw
diameters to the opposite quadrant, as A A', B B', &c. Through A', B', &c. draw
lines from S, and produce them till they meet the prolongation of W C E in

1, 2, 3, &c. ; then half the distances respectively between these points, and the
intersections previously found of the line W C, will be the centres sought :

tliat is, the middle a' of the line 1, 10 wiU be the centre for striking the meridian
S 10 N, the middle b' of the line 2, 0, the centre for S N and so on. It will

be observed that these points a' b' &c. are precisely those that were found by
transporting the tangents N a, N b, &c. to C £.

The application of this

projection to the plane of
the equator is exceedingly

simple. Thus, (fig. 6) de-

scribes a circle EQUA
to represent the equator ;

draw two diameters at

right angles to each other;
divide each of the quad-
rants thus formed into

nine equal parts, and from
the divisions on EQ draw
lines to A ; their inter-

sections with E P will be
the points through which
circles must be described

from P, the pole, to re-

present tlie parallels ;

while radii drawn from
P to all the divisions on
the equator will be the

projections of the meri-

dians.

As the globe may be
divided into two hemi-

spheres in an infinity of ways, so many different planes of projection may be
chosen, besides those on a meridian or on the equator, and accordingly
hemispheres are sometimes proiectcd on the plane of the rational horizon of
some particular place, as on the liorizon of Paris, as has been done by Lapie ;

on the horizon of London, as has been done by Mr. W. Hughes, &c. These

projections, called horizontal, (as those on the plane of a meridian are called

equatorial, and those on the plane of the equator are called polar,) are ex-

tremely interesting, but the construction is somewhat complicated : w^e shall

explain it as applied to the horizon of London.
Describe a circle N E S W, (fig. 7,) and draw two diameters, N S and

W E, at right angles to each other. Erom N, mark off on the quadrant,
Is W, a number of degrees equal to the latitude of the place, or height of
the pole above the horizon, (in the present case,) .51° 30', and P will be the

place of the superior pole. Erom it. draw the diameter PP', and P' will

be the place of the inferior pole. The eye being at E, draw E P, and its

intersection with N S in p will be the projection of the upper pole. Draw
also th^ line, E P', and produce it till it meet the prolongation of N S in p',

then PP* will be the projection of the meridian P P'. Now set off on either

side of J? as many times ten degrees, or the ninth part of a quadrant, as there

are parallels that distance apart, between the pole and southern part of tho
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horizon, (in the present case twelve.)
and draw lines from these points to E,
the intersection of the ninth of which
with the line N S, south of the pole p,
at Q, will be the point through which
the projection of the equator must

pass, and the other intersections, the

points for the several parallels, the

centres for which and for the equator,
wiU necessarily be on IS" S and its pro-

longation, and are determined by find-

ing the middle point between the cor-

responding intersections 80 and 80, 70
and 70, &c.

For the meridians, it must be re-

membered that pp' represents the poles,
and the line joining them, a meridian

Fiir. 7

d;

B

passing through the middle of the he-

misphere, (the meridian, in fact, of

London, whose place is at L, in the
zenith of its horizon, N E S W,) and

accordingly, all the other meridians
must meet this one at the poles, under

angles equal to their difference of lon-

gitude from this meridian. If then we
bisect the diameter p p' in C, and with
C p for radius, describe the arc W p E,
it will be the projection of a meridian
at 90° from the meridian of London.

All the other meridians will have
their centres on the hne A C B drawn

perpendicularly to p p', and their places
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are found thus:—From p, as a centre, describe a circle with any radius, say
p C, and divide it into tnirty-six equal parts, bej^inning at C. Then from p,

through these divisions, draw lines tiU
they

meet the line A C B, and their
intersections with it will be the centres for describing the meridians.

In the two figures, 5 and 7, we have drawn only a few of the meridians
and parallels, in order not to create confusion by the great multiplicity of
lines : it will be self-evident to the reader, that whatever constructive

operations are described for one side of the central meridian, must also be

performed on the other in the opposite direction, in order to complete the

f)rojection

of all the circles. It is also with a view of avoiding too many
ines that we have not traced the polar nor the tropical circles, but as their

distance respectively from the poles and from the equator is known to be

twenty-three and a half degrees, nothing more is necessary for tracing them
than to set oflf those distances on the quadrant from the N and S points
of the central meridian, and from the E andW points of the equator, and
then describe these circles by the same processes as have been explained for

the parallels.
The Globulae Peojection.—We have seen that, whereas in the

orthogi-aphic projection, equal spaces on the globe become very much con-

tracted towards the extremities of the projections, they are, on the contrary,

greatly enlarged at those parts in the stereographic. In order to rectify
these opposite defects, La Hire conceived that between the indefinite distance

at which the eye is supposed to be in the case of the orthogi-aphic projection,
and its position at the surface of the sphere in the stereographic projection,
there must be a point from which they would be, if not wholly compensated,
at least greatly reduced, and this point he determined to be at a distance

from the surface of the sphere equal to the sine of the angle of 45°, or what
is the same thing, if the meridian N S (fig. 8) be 200 parts, it must be
prolonged 70 of these

parts to S'. If, then,
visual rays be drawn from
S' to the divisions of the

quadrant, their intersec-

tion with CW will deter-

mine spaces much more

equal than in the former

projections. Indeed, if

r £> be the sine of 45°,
it is evident that a line

drawn from S' to D will

exactly bisect the radius

C E in d, so that the

equal arcs E D and D N
arc represented by equal
spaces E d and d C. All

other arcs, however, will

not be so exactly repre-
sented by equal spaces.
The geometrician. Pa-

rent, found that by plac-

ing the point S' at only

59,} parts from S, all the

inequalities of the spaces
on C E or CW would be
the least possible ;

but in

order to have the zones
of the hemisphere re-

spectively proportionate
to those of the sphere,

Fiff. 8
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l-i". 9

*Jie point S' must be placed at 110^^ parts from S. Still this projection, how-
tver modified, is very defective, inasmiick as the parallels and the meridians
do not intersect each other in it at rij^ht angles. It is, moreover, difficult

to construct, as all the parallels and meridians are represented by ellipses.
The Equidistant

Pkojection.—We have
said that in the globular

projection, the spaces re-

] (resenting equal arcs of

the sphere are nearly
equal ; whenever, there-

fore, this projection is

used, there is very little

disadvantage resulting
from rendering them ex-

actly equal, and when
tJiis is done, the projec-
tion is called the Equi-
distant. Its mechanical
construction is as follows :

Describe a cu-cle N E
S W, (hg. 9,) and draw
two diameters, N C S lor

a central meridian, and
^ v' C E for the equator.
Divide each of the quad-
rants into nine equal
parts, and each of tlie

semi-diameters, C N, CE,
&c. also into nine equal

parts. Then find on the prolongation of N S both ways, the centres of

circles whose arcs must pass through SO a 80, 70 b 70, 60 c 60, &c., and these

arcs, described both ontheiSrorth and on the South of the equator, will be the

parallels. In like manner, find on the prolongation of W E both ways, the

centres from which to

strike the meridians, all
^'"- ^^

ofwhich must join at the

poles, and pass through
the points 1, 2, 3, 4, &c.

Having selected that
meridian which is in-

tended for the first,

number the others suc-

cessively 10, 20, &c. to

the right and left of it.

For a polar projec-
tion, (fig. 10.) describe
tlie circle A B D E ; this

v.ill represent the equa-
tor. Draw two diame-
ters at right angles to

each other, A D and E B,
for two meridians at

ninety degrees apart.
Divide each quadrant
into nine equal parts,
and also each of the four
radii C A, C E, &c. into
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the same number. From tlie centre C describe circles passing snecessively
through the points 1, 2, 3, &c.; these will be the projections of the pavallelij.

Kow draw lines from the several divisions of the quadrants through tlio

centre to the divisions on the opposite quadrants, and these diameters ^\ lii

be the projections of the meridians. Place the numbers denoting the degrees
of latitude 10, 20, 30, &c., upon the central meridian from the equator towards
the pole, and from the same meridian place the degrees of longitude on either

side half round to 180°.

Having thus described the three principal projections employed for repre-

senting the hemispheres, whether Korth and South, East and ^Vcst, or those
bounded by the rational horizon of any place and of its antipodes, we w ill

now pause a moment to recapitulate their several defects and relative advan-

tages ; as to the defects, in some shape or other, they are unfortunately
irremediable.

In the Orthographic projection
—1st. The parallels are projected in straight

lines, and the meridians in ellipses. 2nd. Equal spaces and distances on the

sphere are represented by unequal spaces. 3rd. The spaces lessen suc-

cessively from the centre towards the circumference of the hemispheres. The
consequence is, that while the central parts are nearly in their correct pro-

portions, those at a distance from the centre are terribly distorted in form
and diminished in magnitude.

In the Stereographic projection
—1st. The parallels and meridians are all

projected in arcs of circles. 2nd. In this, as in the Orthographic projection,

equal spaces and distances on the sphere are represented by unequal spaces.
3rd. These spaces increase successively from tlie centre towards the circum-

ference, so that the parts near the circumference are much too large in

relation to those near the centre ; but as the parallels and meridians intersect

each other at right angles, the forms of the several regions are better pre-
served than in the Orthographic projec'tion.

In the Globular and Equidistant projections (which differ chiefly in this,

that in the fonner all the circles of the sphere are projected in ellipses with
small eccentricity, whereas in tlie latter they are projected in perfect arcs of

circles)
—1st. Equal spaces on the sphere are represented by equal or nearly

equal spaces on the projection, and accordingly the relative dimensioyis of the
several countries are more correctly obtained; but as the rectangular spaces
on the spliere are not represented by similar spaces on the projection, the

forms of the countries are greatly distorted, and the more so the further from
the centre ; because the nearer to the circumference, the more do the inter-

sections of the meridians and parallels difl'er from right angles. jN'evertheless,
from the great ease with which the equidistant projection is executed, it is

very frequently adopted. As for the Globular, some geographers. La Croix

amongst others, give it the preference over the two other projections. We,
for our own part, prefer the Stereographic.

It is almost needless to observe, that the defects of these several pro-

jections are equally sensible, whether they be equatorial, i. e. on the plane of
a meridian, or polar, i. e. on tlie plane of the equator. This will be evident
from simple inspection of the iigures ; though in the case of the Stereographic
projection, the enlargements allect the opposite regions in the equatorial to

what they do in the polar projection, so that, in some degree^, the judgment
may be rectified by using b(jth. In the case of the Equidistant projection
on the plane of the equator, it will be seen that the degrees on the equator
and on the parallels immediately adjacent, are much larger than the degrees
on the meridians, and accordingly, countries situated iu the equatorial regions
must have their dimensions in longitude greatly exaggerated.

Upon the whole, as these several projections are never used but for

planispheres, the defects we have endeavoured to point out are not perhaps
of any great practical consequence, particularly as this liind of map is only
consulted with a view to having a general idea of the relative bearings and

positions of the great divisions of the terraqueous globe ; and certainly, of
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these projections tlie most interesting and instructive arc those on the plane
of the horizon of the capital of the country for which the map is designed.
It is indeed matter of surprise that we see none such constructed on a

large scale. Unfortunately, but few map-makers will take the trouble to

construct them.*
A very useless custom still prevails with some map-makers of representing

on their planispheres and globes the tracks of the ' Endeavour' and ' Eeso-
lution.' Far be it from us to detract in the least from the merits of the
immortal Cook ; his glorious achievements are too indelibly impressed on the
national mind, and have had too great an influence on the commerce of our

country; have too largely contributed to its fame ever to be forgotten; but
we think that what was not only justifiable but highly proper at the time,
from the novelty of Cook's explorations and the wonders brought to light

by his circumnavigation, is no longer so, now that vessels of all the great
maritime nations have followed in his track and made the tour of the globe,
and we hold that no map should contain a single feature that is unnecessary.
We come now to the other projections we have named. As the former

were, so to say, perspective representations, those that remain to be spoken
of are more properly developments.

The utter impossibility of fulfilling all the conditions of a perfect repre-
sentation of a spherical on a flat surface by any of the means we have detailed,
led to the search for others less defective. It was considered that as cones and

cylindersare simplecurves,susceptibleofbeing developed or opened out, without
that operation effecting the slightest alteration of these surftices, or the distor-

tion of anything represented upon them, and that as these figures correspond
pretty nearly with portions of a sphere, the latter might be transferred to the

former, whose development would then give nearly correct representations.
The Conic Projection.—Let N E SW (fig. 11) represent a sphere, and

A B C a cone circumscribed about it, so

as to touch it at the latitude of forty

degrees. It is evident, that at the pa-
rallel of contact, the spherical and the

conical surfaces correspond exactly, and
this parallel will be represented on the

development of the cone by a circle,

drawn from its apex A, with the radius

A B. Consequently, any portion of this

parallel on the sphere will be identical

with its corresponding portion on the

cone. Not so, however, with the parallels
above and below it, as those of 20° and
00°. Here the sides of the cone recede

from the sphere, and accordingly the

circles representing these parallels, and
drawn upon the cone from A, with A H
and A F as radii, will be somewhat too

large. The difference nevertheless is but

trifling, as the surface of the spherical
zone comprised between the given lati-

Fis. 11

* Mr. W. Hughes has published a very beautiful map of the world, in two hemispheres,

projected on the rational horizon of London and its antipodes ; London being in the centre of
one hemisphere, and a point a little to the S. E. of New Zealand in tlie middle of the other.

Concentric circles are drawn round these centres at the distance of 1000 miles apart, and tlie

points of the compass being marked round the borders, the bearing and distance of any place
from London are at once ascertained. It will further be seen by this map, that London is in

the exact centre of all the land portion of tlie earth ; the opposite hemisphere being all water,
with the exception of tlie tail-piece of South America, and of Australia and its surrounding
islands. Tliis little map is exquisitely engraved, and is highly interesting on every account.
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tndes is nearly the same as that of the conic frustrum H F G I
; the line H F

differing but little from the arc a b.

In constructing this projection, it is usual to make the cone coincide with the

central or mean parallel of the country it is intended to map, and accordingly,
all the distances along that parallel are as exactly laid down on the map as on
the sphere itself, whereas those on the extreme northern and southern parallels

will be a little too long, by an absolute quantity, however, so much the less as

the spherical zone is the more contracted in the du-ection of the latitude, and
vice versa.

There are, however, other modes of conceiving the conic projection. Of
these, the best is that which was adopted by Delisle de la Croyere for a general

map of Eussia. According to this method, the cone is supposed to be in-

scribed instead of being circujnscrihed,

and it is made to enter and leave the

sphere in such a manner that it co-

incides with it at Uco parallels, each

of which is intermediate between the

central one, and one of the extremes.

By this means, the distances on the

map are perfectly correct along the

two parallels, where the surface of

the cone coincides with that of the

sphere, as at C and E (fig. 12), while

at the intermediate parallel D 50, the

distance is a little too short, and at

the extreme parallels 30 and 70, a

little too long. The errors are thus

more equally distributed over the map ; and when the extent of lati-

tude embraced by the map does not extend beyond thirty or forty degrees,
the representation approaches very nearly to exactitude.

In the conic projections, strictly so called, the parallels are always arcs of

circles, and the meridians straight lines drawn from the common centre of

the circles, the apex of the cone. This rule has, however, been occasionally
modified in the way we shall presently describe. The mechanical construc-

tion of the pure conic projection is as follows :
—

When a hollow cone is placed upon a sphere, the side of the cone forms a

tangent to the angle comprised between the axis of the cone and a perpen-
dicular let fall from the point of contact of the cone with the surface of the

sphere to the centre of the sphere, and is a co-tangent of the complement of
that angle. Thus, in fig. 11, the side AB of the cone AB C, is the tangent
of the angle A O B, and co-tangent of the angle B O W. But the arc W B
expresses the latitude of the central parallel B 40 C, with which the cone
comcides ; and as this holds good, whatever be the parallel chosen, it follows

that in determining the projection, in the case of a circumscribed cone, the
side of the cone must be made equal to the co-tangent of the latitude of the
middle parallel. The absolute length must be found in degrees and minutes
of latitude thus :

—
Draw an indefinite line A B (fig. 13) to represent the central meridian of

the map, and from any convenient point, say C, through which it is intended
to make the central parallel (say that of fifty degrees) pass, set off above and
below, and at such distance apart as shall represent ten degrees of latitude,

according to the proposed scale of the map, the points through which the
other parallels arc to be drawn. This done, say—As the circumference of a
circle, or 3'1416, is to its diameter or 1, so are the 3G0 degrees of the circum-
ference to X degrees, the number contained in the diameter. This will bo
found to be 114"591 degrees, and accordingly the radius will contain the half
of this, or 57'295; and this being multiplied by '839, the co-tangent of 50
degrees, (the latitude of the central parallel,) gives 48070505, or 48° 4' 13",

which, being taken from the marked off latitudes as a scale, and set off from
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C towards A, determines tlie length of the
side of the cone or^ point O, from which the

parallels through 60, 40, &c. are to be struck,
and to which all the meridians must converge.
Strike from the point O, thus found, an inde-

finite arc through C ; next find the angle
which the extreme meridians of the intended

map must make on either side with the cen-
tral meridian O B. For this we must con-

sider, 1st. That the number of degrees con-
tained in two arcs of equal length is as their

radii, and that while any arc of the parallel
C on the sphere has the cosine of its latitude

for radius, the corresponding arc of the cone

developed will have the side of that cone for

radius. Now, the side of the cone has been
shown to be the co-tangent of the latitude of
C. Hence, if we suppose the map to contain

forty degrees of longitude, the angle corre-

sponding on a plane surface to that number
of degrees, in the parallel of 50°, wiU be as

the co-tangent of 50° is to the cosine of 50°;

or, what is the same thing, as 1 (radius) : "706

(sine of 50°) : : 40° : 30° 38' 24", the angle
required.

Set oiThalf this angle on each side of O B,
and draw O D and O E for the extreme meri-

dians, they wlU intersect the indefinite arc in

d and e, the space between which will repre-
sent, or be the development of the forty de-

grees of longitude required for the map. Kext divide C d and C e each into

two parts, the spaces thus obtained will be ten degrees of longitude each ;

through them draw the other meridians O F and O G. Finally, from O describe

arcs, concentric with d e, through the several points marked off at 60, 40, &c. on
the central meridian ; then will the space contained between the extreme
meridians and parallels be the conic projection or development of a corre-

sponding portion of the spherical zone, comprised between the latitudes of

thirty and seventy, and embracing forty degrees of longitude, and this

development will be a correct representation of the corresponding spherical
surface, except in as much as the parallels above and below the central one
wiil be a little too large.
A simpler mode of drawing the meridians is to take from a table the

number of mdes contained in one degree of longitude at the mean parallel,

(or find it by the rule—radius is to cosine of latitude as 60 is to x,) and
ten times this (taken from the scale which served to determine the degrees of
latitude on the central meridian), set off twice on each side of C on the
indefinite arc, will give the points through which to draw the meridians O F,
O G, O D, and O E.

In order to find the side of an inscribed cone, as at fig. 12, say
—As 57'295

(the degrees of the equator contained in the radius of the sphere) is to the

co-tangent of the central latitude, so is the cosine of the arc contained
between the central latitude and either of the parallels through which the
cone is to pass, to x. This distance from the middle parallel, measured on the

central meridian produced, wdl give the apex of the cone, from which to strike

the curves representing the parallels.
With a view to obviate the errors in distance, measured on the outer parallels

as above alluded to, Murdoch proposed, besides the inscribed cone already
mentioned, other methods of conic projection. Euler, also, and others, have
entered into profound researches, and given directions for different modifica-



THE CYLINDKIC^U:. PROJECTION. 157

FiK. ]1

tlons of tlie projection we are now considering ; but as they only deprive it of

its simplicity, without effectually correcting its errors, we shall not describe

them, still less the method of Ptolemy which resembles the conic projection.
There is, however, one modification of Ptolemy's method, due originally to

Flamstead, but subsequently improved, which, being still employed, deserves

notice. It consists in the substitution of curves for the straight lines repre-

senting the meridians, and is thus elFectcd :
—

Having drawn, as before ex-

plained, a vertical meridian N S,

(fig. 14,) and described the central

parallel with a radius equal to the

co-tangent of the latitude of tliat

parallel, and also described the se-

veral other parallels as concentric

arcs, passing through their proper
points on the central meridian, mark
off (as many times as is necessary
for the longitudinal extent of the

map) on each side of this meridian,
and on every parallel, the length of
ten or fifteen degrees of longitude,

according to the law of their re-

spective decrease, which for eacli

parallel is as the cosine of the lati-

tude to the radius. Then through
these points describe curves for the several meridians. In our figure, the

parallels and meridians are drawn at fifteen degrees apart, and the areas on
the globe are represented by equal areas on the projection, but as the forms
are dilated in proportion as they recede from the centre, distances can only
be measured along the parallels or the meridians. This defect is still further

increased by the little attention paid by the generality of map-makers to the

point from which they describe their parallels, which, instead of being at the

distance of the co-tangent of the central latitude, is determined by the con-

vergence of any two meridians, arbitrarily taken. The distortion that results

is particularly seen in the ordinary maps of Asia.

The next and last projection we shall describe is—
The Cylindrical, oe Mercator's Projection.—This projection being

destined solely for the use of mariners, and having comparatively little

interest in a geographical point of view, might be altogether omitted in our

present enumeration, were it not that every atlas contains it, and that many
persons consult it in preference to the planispheres, when they would ha^'e

a more satisfactory idea of the relative bearings of those parts of the globe
whose contiguity is so awkwardly interrupted by the diverging circumferences

of the two hemispheres.
The cylindrical projection was introduced by Mercator, whose name it

bears, in 1556. In order to underrftand the necessity which existed for a

projection differing entirely from any of tlie preceding, it must be remeni-
Dcred that navigators require cliarts by which they may direct their course,
and lay it down with facility. So long as they have to sail due north or

south, east or west, the oi'dinary projections miglit answer their purpose, but
this is no longer the case when the place for which they have to steer lies

between the cardinal points. Jf a vessel starting from any point of the

equator, for instance, were to steer a direct N.E. course, such vessel, if land
did not intervene, would describe a spiral round the northern hemisphere,
and arrive ultimately at the Pole.* This curve is called the Loxodromic
line. The way in \Ahich it is engendered is this. The meridians all run due

Mathematically speaking, it conM never reach the pole, as for tliis, it must steer due north.
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N. and S., the parallels E. and "W., these circles cutting each other at right
angles ; but while the parallels, as their very name implies, are everywhere
at equal distances from each other, the meridians approach nearer and nearer
the higher the latitude. Now, as a vessel steering constantly N.E. must
move along everywhere by a line 45° from the meridian, and as the direction

of every meridian differs, so the vessel's course, after first starting from the

equator, will describe the spiral, or loxodromic, curve, and this will be the
case on whatever rhumb the vessel may steer, for she will always have to

intersect the meridians under the same angle, which she can only do by
describing the curve. Were she to proceed in a straight line, she would cut

every meridian she passed under a different angle, and, consequently, never
make the port for which she was bound.

To render this sensible,

fig. 15 represents a portion of
the sphere projected stereo-

graphically on the plane of
the equator, in which P is the

pole. Now it is evident that
if a vessel start from the point
A, and steer constantly in a
N.E. direction by compass,
her course must constantly
form an angle of 45° with the
meridian ; but as every meri-
dian forms an angle with the
one just passed, so, in order to

foi'm with them successively
th3 same angle, the vessel

must in fact change her di-

rection every instant, and de-

scribe a curve. If she were
to proceed on a straight line, she would make with every meridian succes-

sively a greater angle than 45°, till at length she would find herself at some
place due east of that from which she set out; to effect which, however, she
would have to change her compass-bearing every moment.

For the facility, therefore, of determining and laying down his course, the
mariner required such a projection as would enable him, while steering by
his compass, to deal with straight lines only on his maps, and accordingly
Mercator, who had before introduced the stereographic projection, invented
the cylindrical, as we shall now describe it.

Let us suppose a cylinder to circumscribe a sphere in such manner that
the axis of the two shall exactly coincide, and the cylinder be in contact with
the equator. If now the planes of the parallels be extended beyond the
surface of the sphere till they meet that of the cylinder, their intersections

with it will form a series of circles parallel to each other and to the base of
the cylinder : and if, in like manner, the planes of the meridians be extended
till they intersect the cylinder from top to bottom, the intersections will be

straight Unes equidistant from each other. If, next, the cylinder be slit open
in the direction of one of the meridians and laid out flat, it will represent a

cylindrical projection of the globe, in which all the parallels will be straight
lines, and the meridians also straight fines perpendicular to the former.
But while the distances of the parallels from the equator would be the sines

of the latitudes, and accordingly so much the nearer to each other as they
approached the poles, the meridians would be everywhere equidistant ; that
is to say, the relation of the parallels and meridians would be the very
reverse of what is required in order that the proper relative proportion
between them be preserved. For as the length of the degrees of longitude
diminish as the parallels approach the poles, whereas, on this projection, this

length is made equal on all the parallels, it becomes necessary to lengthen the
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dcc;rees of latitude on the projection in the same proportion as the dej^rees
of longitude really dimiiiisn on the sphere, to effect which is extremely easy
in practice.

A line A B, (fig. 16,) is drawn of the length required for the development
of the equator, according to the intended dimensions of the map. This line

being now divided into 36 or 24 equal parts, for as many meridians at 10° or
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the degrees of latitude and longitude, no distmice from one place to another
can be ascertained but by calculation.

We have stated that a Mercator's projection of the globe is often con-

sulted by the geographer, and we are most desirous, for his purpose, that it

be always extended in longitude so as to exhibit both the Atlantic and Pacific

oceans in their integrity. With this view we would not only carry the

longitude 180° east and west of Greenwich, but repeat the last 80° of east

longitude on the western side, reckoning back from 180° E. to 100° E. By
this means the continuity both of the lands and the oceans would be repre-
sented in the most satisfactory manner. Mercator's projection, -when

designed solely for charts, contains only the details of the coast, islands,

soundings, and rhumb lines; but for geographical purposes, they should difi'er

in nothing from other maps, but in the mode of projection.

Having thus explained the nature and construction of the most customary
projections, we will merely observe, that there have been proposed and
effected several modifications of them ; but, generally speaking, if these rectify
errors in some particular respect, they increase them in others, or else they
offer practical difficulties of execution, which are not compensated by any
sufficiently important advantage.

Choice of Pbojjections.—Erom what has preceded, it will be evident

that all the projections are not alike suitable for all purposes. In order to

represent the whole surface of the Earth at one view, we must use either the

planispheres or Mercator's projections. As regards the former, we have

already stated our opinion that the Stereographic projection is the best;

though, for our own use, we prefer a Mercator's projection to any map of the

two separate hemispheres. When the planispheres are used, the projection
is usually made on the plane passing through the twentieth meridian of West
longitude from Greenwich, by which arrangement the continuity of the great
continents, called the Old and the New Worlds, is uninterrupted. As maps of

the world are constructed for the purpose of exhibiting the relative positions
of countries, and the bearings of their principal ports and cities, the general
forms and extent in longitude and latitude of the grand divisions of the land

and of the water, &c., it follows that minute details are not required. Maps
of the world, therefore, should contain nothing beyond the contour of the

land and water as correctly as possible ; the islands with which the ocean is

studded, the great streams, the great mountaiu-chains, the ports and har-

bours, the capitals and more important towns. Hence it is not necessary
that maps of the world should be large ; but we shall treat of the scales of

maps presently.
In choosing the projections for the maps of the grand divisions of the

Earth, and for particular countries, attention must be paid to their form and
their extent in latitude and longitude, in order that the defects of tlie pro-

jection may, as much as possible, be thrown into those parts where they will

be of the least importance. Witli this view, the conic projection has been

generally chosen, either pure, or in some one of its modified forms, according
to the taste or preference of different geographers and map-makers.

Map of Eueope.— For Europe, the pure conic projection is unques-

tionably the best. It is produced by the development of a cone, supposed to

intersect the sphere at the latitudes of 45^ and 65°, these being intermediate

between the mean latitude of Europe, 55°, and the extremes, 35° and 75°.

On such a map of Europe, the distances on the two parallels of 45° and 65°

are precisely the same as on the sphere, while the deficiency on the inter-

mediate, and the excess on the extreme parallels, being distributed generally
over the map, and in themselves very trifling, are of no practical importance.
The rectangular spaces on the globe, formed by the intersections of the

parallels and meridians, are represented by similar rectangular spaces on the

map, and consequently there is no distortion of form. Finally, distances

measured in straight lines on the map, very nearly coincide with the shortest

distances as measured on the surface of the sphere. No other projection
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could combine so many advantages, and accordiuglj we find tliis projection

generally adopted for maps of Europe.
Some geographers may perhaps be content with the development of a

circumscribed cone, tangent to some parallel near the centre of the map. In
this case, we think the best would be that of 50°, by which means the greater
correctness would be found in the more important parts of Europe, while the
errors in excess would be thrown into the comparatively little important
regions of the extreme North on the one hand, and, on the other, over tlie

waters of the Mediterranean and the Black Seas, and the extra European
countries, as Asiatic Turkey and a portion of Northern Africa. The central

meridian of our maps of Europe generally passes through the twentieth

degree of East longitude from Greenwich.
Map of Asia.—The same mode of proceeding, as that we have just

described for a map of Europe, may be adopted for one of Asia, making the
cone intersect the sphere at the parallels of 25 and GO. It is true, that as

Asia embraces a greater extent of latitude than Europe, the errors of defi-

ciency and excess on those parts of the map that are furthest removed from
the parallels intersected by the cone, will be somewhat greater than in the

map of Europe. But if we exclude the Eastern Archipelago, we find that

the extreme South latitude of Asia comprises only the Mala3'an peninsula,
the southern point of Hindostan and the island of Ceylon ; while beyond the

fifty-fifthparallel
ofNorth latitude, tliei'o is nothing but the little known frozen

steppes of Siberia. Wo cannot, therefore, see why the pure conic projection,
which ofl'ers so many advantages, should not be adopted in preference to that

distorting modification of it, which we have explained at fig. 14, in which the
meridians are projected in curves. It is certain that this method presents

upon the map areas equal to those on the sphere ; but this advantage is

counterbalancf~d by the invpossibility of measuring distances except along the

parallels and meridians. The custom, however, is to make use of Flamstead's
modification. The central meridian for a map of Asia is usually that of 85°
East of Greenwich.

Map of Afeica.—The position of Africa, extending, as it does, to nearly
forty degrees North, and as many South of the equator, renders it impossible
to apply to it, as a whole, any modification of the conic projection. If it were

projected on two cones meeting by theu* bases on the plane of the equator, these

cones when developed would present parallels whose curvature would be in

opposite directions, those to the North of the equator being concave towards
the North pole, and those to the South convex towards that pole ; whence it

follows that the equator would be represented by two diverging curves,

touching only in a point, and the contiguity of the continent consequently
broken in a most unseemly and inconvenient manner. Northern and Southern
Africa are sometimes given separately, and in such case the conical projection
is applicable M'ith advantage. But if, on the one hand, the conic projection
be not possible for Africa as a whole, so on the other, if the cylindrical were

adopted, it would exhibit all the defects of a JMercator's projection, while its

peculiar advantages would have no api)lication. A particular projection
therefore, is employed, which so far resembles the Orthographic projection
described l)y us at fig. 2, that all the parallels arc straight lines ; but while
the parallels on the Orlhogi'ai)hic ]jrojection approximate nearer to each
other as they recede from the ccjuator, llicy are all made C(|uidistant in the

projection used for a map of AiVica. The meridians arc projected in curves

l)assing through points on the parallels determined by the rule of decrease in

the degrees of longitude at the dill'erent latitudes. The central meridian is

at fifteen degrees East of Greenwich.
This projection has been employed by J. B. Nolin for each of the four

quarters of tiie world ; its great objection is in the disfigurement of the forms

by the obliquity of the meridians in resiiect to the parallels, particularly
towards the extremities of the map, and which renders it impossible to

measure distances except along the parallels.
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Map of North America.—As lliis portion of tlie world, lite tliat of

Asia, lies between tlie fifth and eightietli parallels, the map may be projected

exactly like that of Asia, either according to the pure conic, or to Flam-
stead's modification of it. If the first be chosen, we would say, that

upon the principle already alluded to, of throwing the errors into those

parts of the map wher 3 they a^ ill be of the least consequence, it would be
advisable to make the cone intersect the sphere at the thirtieth and fifty-fifth

parallels instead of the twenty-fifth and sixtieth, and for this reason, that

while the greatest amount of error in longitudinal distance would be removed
to the barren and little known regions of the North, on the one hand, and to

the very nan'ow portion south of the thirtieth parallel on the other, the

distances along the broad and most important part of the region, comprising
the whole of the United States, and the settled portions of Canada, would bo
more correct than if the cone intersected the sphere at parallels more distant

from each other. jMr. "William Hughes, whom we have great pleasure in

mentioning as one of our most scientific geographers, and whose opinion has in

general great weight with us, recommends placing the northern entrance of
the cone at the sixtieth parallel, but by the adoption, as we recommend, of

the fifty-fifth instead of the sixtieth, accuracy is brought still more within

the important parts of the map, while the errors in longitudinal distance will

still be but trifling at sixty degrees, beyond which, the nature of tl^.e country
renders the errors in distance of very little moment. Most geographers,
liowever, prefer Flamstead's modification for the map of North America, as

for that of Asia. The central meridian for a map of South America is that

of 100 degrees West of Greenwich.
Map of South America.—As by far the greater part of this continent

lies to the South of the equator, the modified conic projection is sometimes

employed for it ; but the parallels being very slightly curved, owing to the

great length of the radius from which they are drawn, it possesses very little

advantage over the straight-line parallels adopted for the map of Africa, and

accordingly the latter mode is, by most map-makers, preferred for the map of

South America. The central meridian is that of G0° West, and as the land
at the southern extremity of the continent extends but a short distance from
this central meridian, the distortion arising from the difFerenee in the

diagonals of the quadrangular spaces will not be great, nor indeed, if it were,
would it be of much importance, considering the little consequence of strictly
correct general measurements of Patagonia.

r-om what has been said, it will bo evident that the conic projection can
be applied without any material practical disadvantage to the mapping of

Europe, Asia, and North America. It is still better adapted to the less

extensive regions of the Earth's surface, provided they be not situated imme-

diately on the equator. And, moreover, that whenever the extent in latitude

does not exceed thirty or thirty-five degrees, there is very little difference

indeed between the distances measured on the map and those on the sphere.
For countries on the equator, it is advisable to employ the projection described
for the maps of Africa and South America.

In practice it will often be found, that tlie centre from which the parallels
sbould be described are at such a distance, that it becomes impossible to

strike the arcs in the usual way, and accordingly recourse is had to expedients
which answer the same pm-pose, and the details of which will be found in

works ad hoc.

It is customary with some map-makers to represent the islands of the

Pacific on a Mercator's projection, extending to forty or fifty degrees on
either side of the equator, and such is the minuteness of these islands

generally, that their forms and dimensions cannot be influenced by errors of

projection ; but their distances and bearings from each other are important,
and accordingly we ourselves prefer employing for this great regioix the

projection recommended for tlie mn]) of Africa.

DiFF£Ei:>-T KiKDS OF Maps.—The term Map is more particularly applied
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to representations of tlie land or land and water together, -vrliile that of Chart
is limited to the water surface onl}'', includiiif^ indications of currents, sound-

ings, anchorages, rocks, shoals, buoys, lighthouses, and other objects of im-

portance to the mariner, for whose use they are specially designed.

Maps are of two kinds, Geographical and Topographical, and the former
are eiihev general, such as the maps of the hemispheres, the four quarters of the

world, and the great empires and states, ov particular, (called also Chorogra-
phical,) such as the maps of provinces, counties, &c. Topographical maps differ

from those called Geographical by their more numerous details. In order that

every feature, both natural and artificial, of the surface be represented, the
Bcale of the map must be proportionably large, and hence topographical maps
usually embrace a smaller extent of country than geographical maps, though
there exist topographical maps of most l*]uropean kingdoms. Generally,
however, they are confined to much smaller surfaces, as counties, parishes,
the environs of capitals and large towns, fields of battle, &c. Between the

geogi'aphical and the topographical map there is an intermediate kind, termed

semi-topographical, which contains more detail than the geographical, and
less than the topographical.

Besides the maps required for pure geography or for topography, there
are others constructed for special purposes, involving locality as an essential

element. These pui*poses may be political, civil, military, statistical, ethno-

graphical, historical, physical, &c., and their several subdivisions : in the

present work, howevei", we must confine ourselves to geographical and

topographical maps.
As the difference between geographical, chorographical, semi-topographical,

and topographical maps, consists not in the size of the maps, but in the
amount of detail they represent, so the possible amount of this latter

depends entirely upon the scale to which the map is engraved.
On the Continent, it is the custom to state the scale of maps in propor-

tional parts of nature. The scales of general and chorographical maps range
from a two-millionth to a two-hundred-thousandth. The first, which is equi-
valent to about thirty miles to an inch, admits of the insertion of principal
mountains, rivers, great towns, and remarkable places. A scale of a two-

hundred-thousandth, or about three miles to an inch, admits of the intro-

duction of lesser towns and villages, noted hills, rivers, woods, marshes,
main-roads, &c.

Topographical maps range in scale from a one-hundred-thousandth, or
1'5 miles to an inch, to onc-ten-thousandtli, or six inches to a mile, which is

the scale of our Ordnance map of Ireland. Tliis latter scale admits the

representation of the minutest details ; every accident of the ground, every
hamlet, every small stream, every by-path, may be laid down on such a map.
Maps upon a larger scale than oiie-ten-thousandth are rather to be con-

sidered as plans.
AVhatever be the scale on which a map is engraved, it is generally a

reduction from original drawings on a much larger scale : sometimes from

regular surveys, laid down on so large a scale that the minutest topographical
details are delineated. ]\faps of little known countries, that have never been

regularly surveyed, are either drawn and reduced from the rough sketches
of the routes of travellers, and points laid down by them from distances and
bearings, or are protracted by the map-maker from the traveller's note-book.

Generally s])eaking, all maps, as fliey now exist, (of extensive regions,) aro

the result of a combination of astronomically determined positions, of regular

surveys, and of travellers' routes and relations, and tliey are successively

improved as the spread of civilization offers greater facility for the exact

determination of
positions.

"When we compare any of our modern maps
with those of ancient construction, we are struck with their

dissimilarity,
and the extraordinary distortion in tlie shapes of countries as formerly laid

down, and we arc apt to consider our modern maps as perfect. Tliey

certainly come much nearer to the truth than the older maps, and it is

m2
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f)erliaps

not too mucli to say, tliat, omitting tlie details of certain coasts

ittle frequented, or still unexplored, tlie coast lines of the globe are pretty
correctly mapped as to general outline. In like manner the latitudes and

longitudes of all capital towns and ports are, perhaps, as nearly correct as

imperfection in instruments will permit. Some few are found to be incorrect

owing to the imperfect state of the instruments, otherwise good, with which
the observations were taken at the time, and in some cases to want of

ability in the observers. Such incorrect positions, however, are becoming
every year fewer, as fresh observations are made with improved instruments
and greater care ; and the time is probably not far distant when every place
of note will be set down in its proper position on oiir maps as nearly as

possible. It is, however, far otherwise with the other details of some of
the most extensive regions of the earth. Thus, the interior of South
America, though, to the eye, well filled in upon the map, offers but a
distant approximation to truth ; and when, in after years, the axe shall have
cleared the secular forests of that portion of the New World, and tlae vast

regions that extend from the Andes to the Atlantic, shall be covered with
the abundant harvests and the habitations of a dense population, the maps
of the country then constructed will, upon a comparison with those now
existing, show our descendants how wide of the truth were our maps in the

position of many places, and how totally different the true course of its

rivers from what we now figure them with such show of accuracy. In like

manner, a great portion of North America, and the whole of the interior

of Africa, remain yet untouched by the astronomical observer and the

surveyor, and the sam^e may be said of the greater part of Asia. As these
several regions become explored by the scientific traveller, the maps of
them are improved. The greater part of Europe alone and of the United
States may be said to be correctly mapped from trigonometrical surveys.
Indeed, if nothing were set down on the maps of other parts of the earth
but what has been really determijied in a satisfactory manner, the maps of
them would present, for the most part, so much blank paper. We have often

thought it were greatly to be desired that some enterprising and competent
geographer would publish a set of maps in which the really known, the

tolerably exact, and the merely presumed, should be distinctly marked ; it

would prevent the loss of time incurred by going over again what is known,
and would point out what yet remains to be done for the exact representa-
tion of the earth's surface, and the correct setting down of man's various

habitations.

Eedttction or Maps in aENEEAL. •—We cannot go into the details of
the geodetic operations by which a country is surveyed. This belongs to

treatises on geometry and trigonometry ; suffice it for us to say, that where
the materials exist, topographical maps are reduced from the plans trigo-

nometrically surveyed on the ground. Chorographical maps are produced
by the assemblage and reduction of the topographical maps, and geographical,
or general maps, from the union and reduction of chorographic, or particidar

maps, and it is in these reductions from the larger to the smaller scale that
the details incompatible with the latter are omitted. We will first state

briefly the mode in which these reductions are made, and then pass on to

the construction of maps of countries which have not yet been topographi-
cally surveyed.

Having the original drawings of a topographical survey, the map to be
made from them may either be, as is sometimes required, on the same scale,

or on a reduced scale ; in the first case, aU that is requisite is, to unite the
several parts of the survey into a whole, or into sheets, each of which is formed
of two or more portions of the actual survey. To effect this, each portion
of the survey must have at least two points in common with the portion
which is to join it, and these points may be made to coincide, either by joining
the two portions of the survey together, or by transporting the points on the
clean paper which is to receive the contents of the sheets to ^hich they belong
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in common. In tills latter case, a line must be drawn tlirougli the two points,
and extendino^ beyond them as far as requisite, and having, in like manner,
drawn lines through the two points on each of the original sheets, similar

squares or other figures, starting from one of the points in question, must be
drawn over the original survey, and over the clean paper to which it is to be
transferred. The smaller these squares or other figures are made, the more
exact the copy is likely to be. Ifwe would avoid covering the original drawing
with lines, a plate of glass, already marked into squares, may be applied to
the original, taking care that the squares on the clean paper correspond
exactly with them. All that is now to be done, is to copy each square suc-

cessively by the eye. Essential points, however, should be transported by
compass measurements. These operations must be continued till the whole
is completed, taking especial care, as we have said, that there be always two
points on each separate portion which correspond, or are repeated, on the

separate portions contiguous to it.

When a reduction is required, it is very simply effected by making the

squares or figures to be filled up on the paper, though they must always be
the same in number and disposition, smaller in proportion to the extent of

reduction required, remembering that the reduction of the surface is inversely
as the square of the linear reduction. Thus, if the sides of the reduced qua-
drilateral figures are half the length of those on the original drawing, the sur-

face of each square will be the quarter of the original. If the sides of the
reduced squares are one-third, the surface will be one-ninth, and so on.

In France the separate portions of a survey are at once transferred upon
the copper in the manner we have described, both when the scale of the

engraved map and that of the original drawing are the same, and when there
is reduction.

It does not always follow that, because the scale is reduced, any of the
details of the original survey should be omitted ; for the reduced scale may
still be such as to admit of their distinct representation. Sometimes it is

necessary to increase the scale of a map : but this is always attended, more or

less, with the disadvantage of magnifying any errors that may exist, whereas
the contrary operation of reduction diminishes, and sometimes M'holly oblite-

rates them.
Of Topogeaphical Maps in paeticulae.—The great advantage of

topographical maps consists in the numerous details they supply ; and, above

all, in presenting the relief of the surface ; that is, the heights and depres-
sions so necessary to be known for all engineering and military purposes. A
very great deal might be -written on the modes ofrepresenting the mountains,
the hills, and all the minor undulations of the ground on the flat surface of a

map, but our space will not allow us to go fully into this subject. Various
modes of drawing and engraving the hills have been, and still are adopted ;

but they may be classed under two principal heads. In the one, all that is

aimed at is picturesque effect ; in the other, a greater or less amount of
mathematical precision has been cdicmptecl. In both, the disposition of light
and shade is the mode by whicli eS'ect is produced ; but while, in the one

case, the proportion of this light and shade has no other rule than the caprice
or taste of the draftsman and engraver, in the other it is systematically regu-
lated. In both the arbitrary and the systematic modes, the light is some-
times regarded as falling oblicjucly, and sometimes as falling perpendicularly.
The following tabular view will, however, best convey an idea of the various

modes adopted :
—
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Aibitrary.

Systematic
and

Arbitrary.

Etclicd lines alone,

tliese being . . .

Etclied lines alone,

tlicse being . . .

Contour lines and
etched lines cm-

ployed together.
This mode is . .

Contour lines alone

Systematic. -^
Contour lines and

etched lines em-

ployed together

Etched lines alone

Arbitrary in direction.

„ „ in length.

„ „ in thickness, and

„ „ in distance apart.
The light falling at an angle of 45°.

Systematic in direction ; being the projections of

the curves of greatest slope.

Arbitrary in all else.

The light falling at an angle of 45°.

Systematic in the contour lines, which are at equal
altitudes, but the altitudes varying according to

the scale of the map and the nature of the

country.

Arbitrary in the etched lines in everything but
their length, which is limited by the contour

lines, between which they are drawn.
The light falling at an angle of 45°.

Systematic, as in No. 3, the lines being drawn at

equal altitudes, but which vary according to

the scale of the map and the nature of the

country.
The contour lines as above.

y 4.

1.

Direction, i , . . ,

T ,, y-
determined.

Length. J

Thickness equal.

Spaces one quarter the co-tangent
of slope.

Etched J (^
No regard to light,

lines. I f Direction. i , . . ,

Length. }<ietermmed.

Thickness proportional to the
sine of angle of slope.

Spaces as the cosines.

Light vertical.

Determined in direction, length, thickness, and)
spaces. J

Besides the above seven modes there are several others, but which must
be all classed under the arbitrary, except one, which is mechanical, and of
which we shall say a word presently. In some of these the effect is produced
by aquatinta shading, in others by stippling. In some maps the hills are

represented in perspective ; in some the shading is effected by etched lines,

straight and waved, and dots, and all other modes which the engraver can
devise to produce effect.

Of the several systems above mentioned, we may observe that, where pic-

turesque effect is all that is wanted, the arbitrary modes are superior to the

systematic ; indeed, some maps executed according to this arbitrary method,
represent, in the most striking and satisfactory manner, every undulation of
the soil, from the gentlest rise to the highest and most abrupt eminences.

They accordingly give a very perfect idea of the country, but are of no use
for the exact purposes of the engineer, or for the operations of an army.
This is easily conceived. The engineer who has to construct a canal, a rail-

way, or any other kind of road, to form reservoirs, to drain marslies, &c., can
be satisfied with nothing less than positive levels, and these the arbitrary
modes of drawing hills, however effective they may be, do not supply. In
like manner, the general must be able to see upon his map where artillery
and other wheel carriages can pass, where his cavalry can act, and where
none but his light infantry can advance ; what heights command or are com-
manded, &c. ; he therefore, like the engineer, must know the positive amount
of the slopes, and must accordingly discard the more beautiful, though to him
useless topographical maps, for those where he sees the actual slope and ele-

vation of every foot of the ground.
As an example of arbitrary shading, we may mention the Ordnance map

of England, which can be seen at any time. In this topographical map the
efiect is produced by etched lines ; the light ia supposed to fall upon the
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f
round under an angle of 45 degrees, and on tlie map to come from tlie IciJ

and iipjier corner ;
the shading is regulated accordingly, the greatest depth

being given to the loftier and steeper eminences. Another and very beautitul

example of arbitrary shading may be seen in the semi-topographical map of

Sardinia, lately executed by General Marmora. In both these examples the

shading is by etched lines. A map of very excellent effect as regards the

hills, and which I shall have occasion to mention for another reason, has

lately been executed at Vienna ;
in it the hills are in imitation of stippling,

and the effect is truly excellent.

Of the systematic modes, we shall mention only numbers 4, 5, and 7, of
our table ; and first, of the method by contour lines alone, or the representa-
tion of the elevations of the surface by curves of equal altitude. This method,
admitting of a very near approach to geometric accuracy, has for engineering

purposes a decided advantage over every other, though in some respects it

IS not without its inconveniences. As it has been much talked about lately,
and is again coming into use, its history, and some details respecting it, may
not be unacceptable to the reader.

Tlie first idea of the contoiir system is attributed by some to Philip
Buache, but by La Croix to M. Ducarla, who, he says, considering that if a
line were drawn joining all those points on a chart which are marked as having
the same depths of water, the contour thus traced would be that of a section
cut off by a horizontal plane everywhere distant from the surface of the
water by so many fathoms, or feet, as are marked by the soundings

—con-
ceived a means equally ingenious and satisfactory of geometrically representing
the elevations of the ground, or the relief of a country. We shall occa-

sionally employ this term relief, because it is both laconic and appropriate, and
because we have no other single word, as far as I know, that answers so well.

Whether it be to Buache or Ducarla that we are indebted for the first idea
of the contour system, it was first published by M. Dupin Triel, in ] 784. It
consists in projecting vertically upon the plane of the horizon, lines passing
through points equally raised above the level of the sea ; lines, in fact, which
would mark the limits of the ocean, if, by any cause, it should rise to tho
several heights indicated, in the same way as the lines joining equal soundings
would become its successive limits if it were to sink to the depths of those

soundings.
The imaginary horizontal planes whose intersection with the elevations

of the ground form the curves projected on the map, rise one above the
other by equal quantities ; the actual amount of the rise, however, depends
upon both the nature of the ground and the scale of the map. It is indeed

self-evident, upon a little consideration, that in the case of very gently
sloping ground, if the altitude of the section be considerable, the curves must

necessarily be very far apart from each other, whereas in elevations nearly
perpendicular, tlie projection of sections taken at the same height, one above
the other, would almost touch : those of a vertical cliff' will in all cases

coincide and form but one curve. Accordingly it is found convenient to increase

tlie vertical height of the sections as the hills are more steep, and to diminish
it as the ground is more gently undulating.

The necessity of varying the heights according to the scale of the map is

evident for a similar reason. For, if while the height of the sections remained
the same, the horizontal scale were enlarged or contracted, the same incon-

venience would be produced. The vertical distances of the horizontal sections

depend also upon the particular purpose for which the map is intended.

Tiius, while on the plans intended for certain engineering works, the sections

may be from two to four or five feet of vortical altitude, in topographical maps
they may be much greater. The pure contour system may even bo used in

general maps, but then the vertical heights arc necessarily very considerable.

In IJupin Triel's map of France, on a scale of about one-two-millionth, the first

sections, beginning with the sea-level on the coast, rise by ten toises each, where
the ground is nearly flat; further inland, where it rises more rapidly, the curves
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indicate sections taken at twenty toises, tlien at fifty, tlicn at one liunclred.

Tlie first are observed in tlic north-western portion of tlio counti-y, and the

latter in the southern and south-eastern, where the more rapid slopes of the

Pyrenees and Jura occur. It is evident that \a hatever be the scale of the

map, contour lines alone cannot convey that expression of relief that results from

shading, unless they be exceedingly numerous and close. On a scale of onc-

ten-thousandth, or about G^ inches to a mile, the relief may be satisfactorily

figured by contour lines alone. We do not, however, recommend their

adoption where elTect is to be studied, they should be reserved for those

piirposes that require exact levels, as for draining, canal and road making, the

defilement of fortifications, &c., and in these cases the distances of the curves
from each other are much too considerable to picture relief. On the Ordnance

Survey the contours lately introduced represent sections taken at the altitude

of twenty-five feet.

When contour lines are drawn upon chorographical maps, it is evident
the sections have not been levelled, that is to say, the horizontal planes of

equal altitude have not been determined by the usual process emploj'cd for

small distances. The curves are drawn through points whose altitude has
been ascertained by barometrical or trigonometrical moans, and the sections

are not flat parallel planes, but portions of concentric spheres, whose surfaces

are parallel with the convex surface of the ocean. It is much to be regretted
that curves of equal altitude, such as those on Dupin Triel's map of France,
are not more generally applied; they would throw great light on a vast
number of some of the most interesting problems of physical geography.
We have a map of Ireland, on the scale of ten miles to an inch, on which five

successive curves are drawn at the heights of 250, 500, 1000, and 2000 feet,

and the belts between these curves being tinted, prodiice a very effective

picture of the positive and relative elevations of different parts of the

country. A map of Hong-Kong has also been contoured in a very successful

manner, the scale being four inches to a mile, and the section one hundred
feet vertical. Indeed, the system we are considering is admirably appropriated
for islands, particularly when they are small, for the whole coast-line forma
a closed curve, giving the lowest horizontal plane, or starting point, in all

directions ; whereas in sectional maps, that is, maps of a portion of country,
the rectangular edges of the map intersect many of the cui'ves. This incon-

venience is in part obviated by the addition of numbers to the curves ; the
same numbers denoting, of course, the same levels.

Closed curves may represent depressions, as well as elevations, and this is

one of the disadvantages of the system ; but if the curves are numbered, a
little attention will suffice for determining whether the closed curves belong
to elevations or depressions. If the number on the innermost or smallest

curve be greater than that of the curve next to it, the curves are tliose of an
elevation ; but if, on the contrary, the number on the innermost curve be
smaller than that of the curve next to it, the curves are those of a depression.

Captain Vetch, of the Eoyal Engineers, has proposed to add to the contour

lines, short etched lines on the side on which the ground falls, M'hich

effectually prevents all ambiguity on the subject.

Upon the whole, then, the system of contour lines alone is by no means to

be recommended as a means of representing pictorially the inequalities or
the relief of the surface on maps ; but when positive levels are reqidred,
we know of no mode possessing -equal advantages. It does not therefore

belong to maps constructed for general geographical purposes, but to maps
designed for special objects. "We now pass on to the consideration of the
fifth system of our table.

The French, who attach much higher importance than we do to correct

representation of the inequalities of the surface in topographical maps, have
at various times considered the subject in committees called together by the

Govermncnt, and composed of the heads of all those scientific departments
for whose purposes good maps are essential, such as the ctat-major, the corpa
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of engineers, civil and military, tlie mininj^ department, tLe •vroods and
forests, the department of bridges and

higliways, and the heads of the
several great schools, such as the Ecole d'Application of the Geographical
Engineers, the School of the Etat-Major, that of the Mining Corps, that of
St. Cyr, &c. These committees have on some occasions sat for three or four

years, going most minutely into every detail of the subject, and having the
same portions of ground drawn and. engraved upon a variety of scales, and

according to every variety of mode.
We cannot, of course, enumerate all the opinions that were emitted by

these most competent persons, of the respective advantages and disadvantages
of the several systems, and their numerous modifications ; sufEce it in tliis

place to say, that no system has yet been devised that is wholly unobjection-
able ; that, however, which was at length adopted by the majority, and
which is at this moment sanctioned by the Government, is that which bears

the number 5 of our list.

This system is calculated to offer, as far as possible, the double advantage
of geometrical accuracy and picturesque effect. It is a combination of the
contour lines with the hachures or etched lines, these latter producing the

requisite tints of shade, which convey to the eye the effect of relief, and
that with so much truer effect, as this very shading is subject to rule, and is

determined in strict relation to the contour lines themselves. These latter

being determined and drawn upon the map, tlie space between them is filled

up with etched lines, whose length is determined by the distance between,
two contiguous contours, while their direction is perpendicular to the contour
lines ; they are accordingly the projections of the lines of greatest slope, of

those, in fact, which water, acted upon by gravity alone, would follow in

running down the surface. The thickness of these lines is not determined

by any rule in the system we are now considering ; but whatever it may be,
it is uniform throughout, the tint of the shading being effected by the greater
or less distance left between the strokes, and this is (except in the extreme
cases we shall presently notice) invariably one-fourth of the distance of the
two contiguous contour lines, between which they are drawn. When the
vertical heights of the horizontal sections whose projections form the contour
lines of the map are equal, it is evident that the contour lines will approxi-
mate so much the closer as the slope of the ground is the more rapid ; and
as the distance between the strokes is regulated by that of the contour lines,

it is clear that the nearer the contour lines, the closer will be the hachvres

(etched lines, or strokes of shading) to each other, and consequently tho
darker the tint or shade produced by their means. Therefore, the steeper
the slope, the darker the shading, and that without any direct reference to

the way, either slanting or vertical, in which the light is supposed to fall.

When the contour lines are distant from each other, the strokes of shading,

being always one-fourth of the distance between the contour lines, will also

be far apart, which of course produces a very faint tint, such as is required for

the representation of a very gcutlc slope.
We have stated that, in extreme cases, the rule of one fourth of the

distance of the contour lines is not observed, and for obvious reasons. So

long as the contours run in straight, or nearly straight lines, the strokes

which arc perpendicular to one of them will also be perpendicular to the

contiguous one, and the distance of one stroke from another will be every-
wiiere the same. But when the contour lines form curves, the distance of
one fourth being taken on the upper line, and the strokes drawn perpendi-
cular to it, these strokes naturally diverge as they descend, so that at

tlieir contact with the next curve their distance is greater. If the distance

between these curved contours be not great, the divergence of the strokes of

shading is of little cui..>('(juencc ; but if the contours are wide apart, and tho
strokes therefore long, tlie divergence becomes an object worthy of attention;
and accordingly, in such case, tlic distance of one fourth is talien, not upon
the contour lines themselves, but on one drawn for the purpose midway
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between tlie two, bo tliat tlie strokes are brouglit closer togetlier, and tlie

inconvenience of excessive divergence is remedied.
The other extreme case is the opposite of the one just exi^laincd

—
namely,

•when two consecutive contours approach nearer than two millimetres, (about
the '08 of an English inch). In this case, as it would be next to impossible
to draw four strokes of shading in so small a distance, the law of one fourth

gives place to an increased thickness in the strokes themselves, by which the

very dark tint required for the shade of such rapid slopes as the contiguity of
the contours indicates, is equally well effected.

Such, then, is an idea of the fifth system on our list, and which is that

generally adopted in France, and also in the United States, where they have
learnt it from the French ; and some of tlie topographical maps lately executed
at New York, according to this system, are extremely beautiful. The sixth

system of our table,which is that advocated by Colonel Bonne, was sanctioned

by the French government, in 1828, for the Depot de la Guerre, more

especially for such maps as were to be engraved. It differs from the fifth,

but they both combine the two great requisites of geometrical accuracy and

picturesque effect. The contours being preserved, are easily traceable by
breaks in the continuity of the shading strokes or etched lines ; every grada-
tion of level is marked for engineering and military purposes, while the

shading figures at once the undulations of the surface and points out the
several degrees of inclination of all tlie slopes of the ground. Let us now
pass on to the seventli system of our list.

In Germany and some other comitries, the mode of representing the

inequalities of the surface in topographical maps, differs essentially from the
French systems we have just noticed. That generally adopted, though
slightly modified in different places, is kno^^n as Lehmann's, or the Saxou
method. In it there are no contour lines ; the slopes or inequalities of the
surface are represented by etched lines, or liacli ures, alone, but then the thick-

ness of these, and their distances apart, are regulated according to scale, so that

a determined proportion is maintained between the rapidity of the slopes and
the intensity of the shading by which they are represented. The direction of
the strokes is that of the greatest slope ; their thickness and distance apart is

determined as follows :
—

The light is conceived as falling vertically upon the ground, and, accordingly,
the different parts of the surface will be more or less illumined as they are

more or less inclined to the supposed vertical rays of the sun. A horizontal

surface receiving the full effect of these rays, will, in nature, be the lightest,
and is therefore represented on the map without any shading ; while a highly
inclined cliff, receiving few of the vertical rays, will be very dark in nature,
and is accordingly represented by a very dark shading on the map. To deter-

mine a regular gradation, however, between the most and the least illumined

surfaces, the following system was determined on.

The angle of 45° was regarded as the greatest natural slope of the grotmd,
and this was supposed unillumined. From this inclination down to the

horizontal, all intermediate slopes were supposed to be illumined inversely as

the angles of elevation, and hence the angle of any slope less than 45°, and
its supplement, or what it wants of that number, were considered as the

proportional terms of light and shade on any declivity. Thus the proportion
of light and shade on a declivity of 5° was said to be as 40 to 5, or 8 to 1 ;

—
on a declivity of 10° as 35 to 10, or 3 J- to 1

;

—on a declivity of 15°, as 30 to lo,
or 2 to 1, &c. Tliese suppositions,

—
viz., that a slope of 45° is the greatest

natural slope of the ground—that sucli a slope receives no vertical liglit
—and

that the quantity of light received by all slopes of less inclination tlian 45°
is in proportion to such inclination, are perfectly gratuitous, the facts being

—
1. That 60 is the greatest natural slope of the soil ;

—2. That a slope of 45°
receives a very considerable quantity ofvertical light; and—3. That tb? amoimt
of vertical light received by any slope whatever is exactly in proportion to

the cosine of the angle of such slope. Hence it is clear, that though the
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Saxon mctliod of representing tlie relief of tlie ground be systematic, it is by
no means natural : it is, in fact, a conventional system, -whose practical
execution is thus eifected :

—
All slopes of 45° and upwards are represented on the map by absolute

black. All slopes below this, down to the horizontal, are represented by
graduated tints of shade growing hghter as the declivity is less, till, at the

horizontal, the paper is left perfectly white. As it would be impossible to

represent every minute difference of inclination from 45° to horizontahty,
or to pass from absolute black to

perfect white, so that the eye could at once
detect the difference between contiguous shades, the tint is effected by nine
different grades of shading, each indicating a difference of 5° in the slope.
The mechanical means employed to produce these nine different tints is by
liachures drawn in the direction of the greatest slope, and the thickness of
these hachurcs, or etched lines, bears the same proportion to the white space
left between them that the angle of the slope to be represented bears to what
it wants of 45°. Thus—

Angles Hor. 5° 10° 15° 20° 25° 30° 35° 40° 45°

-D , e /Black 0123456789
Proportion of

| ^^j^-^^ 9 8 7 6 5 4 3 2 10
If the slope to be represented be one of 30°, its complement, or what

it wants of 45°, is 15°, which being the half of 30°, the black lines wiU be
twice as thick as the white spaces left between them, and as 45° is repre-
sented by perfect blackness, and from this to perfect whiteness is divided
into nine grades of shades, it is clear, each of these grades becomes lighter
than the other by one ninth ; 45° having the whole nine parts black, 40° will

have eight black and one white—35° will have seven black and two white—
30°, six black and three white, and so on, as in the above table ; whence it is

seen that, wlide the shading for a slope of 30° is produced by liachures whose
thickness is to the space between them as 6 to 3, or 2 to 1, that of a slope
of 15° is produced by liachures whose thickness is to the white space between
them as 3 to 6, or as 1 to 2. The tints thus become successively lighter as

the rapidity of the slope diminishes, and although the progression is not a
natural one, it is invariably determined by a conventional scale, so that, if

strictly adhered to in practice, not only the relative steepness of the hills is

picturesquely represented so as to produce the sentiment of relief, but the

positive amount of the inclination is shown ; and further, as the length of
the slopes on the maps is the horizontal projection of such slopes, it is evident
that this, the Saxon, or Lchmann, system, supplies the means of obtaining aa

correct a profile of the ground as the contour system of the French. Unfor-

tunately, however, the practice
of this method does not answer to the theory.

In the first
place,

it is exceedingly difficult in execution. No draftsman,
whatever skill he may have acquired, or however careful he may be, can keep
strictly to the thickness of the strokes, and to the distance between them,
required by the scale, and without the most perfect accuracy in this respect,
the system loses its chief advantage. The labour of drawing such myriads
of small strokes fatigues the eye, and diminishes its faculty ot^ discriminating
the thickness of the strokes and the breadth of the spaces between them ;

the hand becomes unsteady, the pen wears thicker, the ink evaporates while

you are working, and thus, insensibly, you are drawing a slope of 5°, 10°,
or 15° greater steepness than you should do ; and even supposing tho
most favourable case of very exact and clever draftsmen, there is seldom

uniformity between the several parts of the same map when executed by
different persons ; the engraver also may falsify the whole ; and if we add,
that when the slopes are not taken in tlie field with instruments, but

merely by the eye, they cannot be niatlu-matically correct, and tliat, accord-

ingly, a profile drawn from the map, may give liei<rlils very different from
what they are in nature—it will be evident that the German method, thougli

ingenious, though systematic and beautiful when carefully executed, is
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liable to so many defects in practice, as still to leave room for something
more perfect, more easy of application, less tedious, less expensive, and more
readily understood by the public at large, for whom, after all, maps are
made. Various modifications of the method just described have been

attempted, but with little success. To detail them, and a variety of other

systems, would require a great deal more space than we can devote to the

subject. Nevertheless, we must say one word on anaglyptography as applied
to maps. The perfect resemblance of relief which is obtained by this art,

is well known in the case of medals and coins. But the first idea of its

application to the purposes of geography seems due to Mr. Greenough.
At a meeting of the British Association at Bristol, in 1836, that gentleman

expressed, in the Geological Section, a hope that the process in question might
be applied to the delineation of mountams ; and at the meeting of the same

body at
Liverpool,

in the following year, Mr. Dawson, one of the ablest

draftsmen employed in the ordnance survey, having acted on Mr. Greenough's
suggestion, exhibited a small map produced by the anaglyptographic process,
and representing a portion of Wales. Subsequently, a much more perfect

specimen was executed by the direction, we believe, of Colonel Colby. Mr.

Lowry (the father) executed for Professor Phillips a small anaglyptographic
map of the Isle of Wight, and other maps have since been done, particularly
one of a portion of the Pyrenees in four sheets. In producing the appearance
of relief, nothing can equal the process we are speaking of ; but there are two
circumstances which will ever prevent its application to maps becoming
general. In the first place, a correct model of the country must be first

produced, for it is by applying the instrument to a model tliat the engraving
IS produced. Now, it is at once cA-ident that the expense and time required
for modelling, not only a whole country, but any large district, must ever

preclude the application of the anaglyptographic process for maps of such
extensive surfaces. Secondly, the very perfection, strange to say, of the
efiect produced is against its use for maps. It is weU known, that if an

intaglio receives the light from the left, it has the appearance of a relievo

lighted from the right, and, in like manner, a relievo, in certain circumstances,
assumes the appearance of an intaglio. Now, the anaglyptographic process

gives so true and beautiful an effect of relief, that it is sometimes necessary
to pass the hand over the siirface, in order to be convinced that it is flat. But
from this very perfection it follows that, unless the light fall upon the map in

a manner conformable to the shading of the map, all the hollows become
reliefs, and the reliefs hollows ; so that, seen in certain positions, the valleys
assume the appearance of sharp ridged chains, with all the rivers and streams

running along their summits. This very remarkable efiect is most striking in

the anaglyptographic map of the Pyrenees. Such maps, therefore, have the

great inconvenience, that they can only be looked at in one direction as

regards the light, and when they are to be suspended, they can be so, only
on one particular side of the room as regards the light. In some cases,
we believe, maps executed by this process have had engraved upon them,
directions as to the way of looking at them. These, then, are inconveniences

which cannot be got over, and accordingly the mode of engraving we are

considering will never become general, and need not therefore engage us any
longer.

We cannot here go further into this subject, nor is it necessary in a strictly

geographical point of view that we should ; for whatever be the system
employed for representing the relief of the ground, and whatever interesting
details topographical maps may exhibit, they must all be rejected when these

maps are reduced for the construction of geographical maps. Some few of
the principal features, such as the most prominent elevations of the ground,
the high roads, &c., are retained in what are termed the semi-topographical
maps, which hold a middle position between the topographical and the

geographical map. The former also contains all the smaller towns, and even
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the villages, which, in geographical maps, cannot be set down, by means of the
smallness of the scale.

Maps are constructed in an order the reverse of their details. Thus, a

topographical or a semi-topographical map is a reduction from the actual

survey; a chorographical map is a reduction and assemblage of topographical

maps, and a geographical map, a reduction and assemblage of chorographical

maps, and all details which a diminished scale renders too minute to be easily

appreciable or correctly expressed, are necessarily omitted.

Of Chorographical Maps.—We have already explained the process for

assembling and reducing the several portions of a survey, to form from them a

topographical map, but when we would assemble and reduce these latter, in

order to construct a chorographical map, we have, moreover, to subject tlie

operation to the projection we adopt. For this purpose ; having projected tlie

permanent parallels and meridians of the intended map, and traced as many
mtermediate ones as may be deemed necessary, draw upon the topograpliical

maps, and in their true direction as regards the north, straight parallels and
meridians perpendicular to each other, and corresponding with those of tlio

projection; then copy what is contained in the squares of the topographical

map into the corresponding quadrilateral spaces of the projection. As the

squares of the one do not exactly correspond with the quadrilateral spaces of
the other, we must, if great accuracy be required, ascertain the distance of the

point to be set down, from the sides of the square within which it is placed in

parts of a degree of latitude and longitude, and then take similar parts from
the parallels and meridians on the projection.

Of Geographical Maps.—The passage from the chorographical map to

the geographical, is similar to that just described for the construction of the
former. It must be observed, however, that as errors may have been com-
mitted either in the original topographical maps, or in the reduction of these

to form a general map ;
it is advisable to check such errors by marking at

once on the projection, whether it be for a chorographical or a geographical map,
a certain number of important points in their true astronomically determined

positions, so that if the intermediate spaces and objects as they exist on the

maps to be reduced and copied, are either too proximate or too remote, the
distances may be extended or shortened, so as to bring them to their proper
limits, and by spreading the errors over the wliole surface, diminish their

individual importance. There are different ways of effecting this correction,
but we are compelled to refer for such details to works treating expressly on
the practice of map-making.

What has just been said applies only to maps of such countries as have
been trigonometrically surveyed; but as this is the case for a very small portion
of the Earth's surface, other means must be resorted to when regions less

perfectly known are to be mapped.
Construction of Maps from Various Materials.—It is in the con-

struction of maps from a variety ofdifl'erent materials, all more or less imperfect,
that the talent, the knowledge, and the critical acumen of the map-maker are
most conspicuous. We use tlie term map-maker, instead of that ofgeographer,
advisedly ;

for in our estimation they are by no means synonymous. The geo-

grapher is not merely conversant with the positive and relative positions of the
several objects on, and features of, the Earth's surface, but he is also acquainted
with the particular character of the several regions of the globe, as regards
climate and productions ; he understands the physical laws by which the several

phenomena are regulated, and the intluonce of the soil and aspect in modi-

fying the meteorological action, &c. jS'ow, the mere map-maker has no such

knowledge, nor is it perhaps, strictly speaking, absolutc-ly necessary that he
should possess it, not but what it would be all the better, nay, infinitely
better, if lie did. We could, it is true, name one or two, who, in addition to

the practical knowledge they ])ossess of map-making, add an extensive

acquaintance with all that a geogra])her should know, but they form the

exception, not the rule : uor do we make the observation in disparagement of
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the talented and conscientious map-maker; his merit is great, his duty
arduous, and, if well performed, he is justly entitled to the best thanks, not

only of the pubHc, but of the geographer himself, for whose studies he supplies

indispensable materials. Alas ! that thei*e should be so few, so very few

good map-makers. Of all those who supply the public and cater to their

appetite for maps, how many are there wlio produce anything of their own ?

Not one in ten—not one in fifty. Nor is this all. Not content with embodying
in their productions the labours of others, (a plagiarism, by the way, tolerated

by usage, and without which we should have but three or four names to all

our modern maps,) they do not even copy correctly. Indeed, the carelessness,

not to say the want of common honesty, with which some maps are got up and
sent out among the public, is a crying evil ; but—and we regret to say it—so

small is the amount of knowledge possessed by people in general of tliis

department of science, that if not one map in ten be good for anything, there

is not one person in a thousand capable of detectrog the errors, or discovering
the discrepancies of the maps they purchase. If there were sound critics in

this matter, map-makers would perhaps be more careful, and find it better for

their reputation, if not more to their interest, to publish less in quantity and

sviperior in quality. When we shall have explained what is required of a good
map-maker, it will soon be seen how far it is possible to believe that anything
like care can be bestowed upon those maps which are issued to the public
with a kind of railway precipitancy, so soon as any particular interest is

attached to any particular region. But to return.

The construction of the map of a country that has never been trigonome-
trically sui'veyed, requires the use of a great variety of materials, and a

profound knowledge of their respective value. These materials are tlie

existing maps, the positions, as deduced from the use of Ephemerides, the

measurements and relations of travellers ; and where all these differ, as they
invariably do, more or less, much knowledge, much time and labour, and

great sagacity are required in arriving at even an approximation to the truth,

through such a mass of conflicting documents. Suppose the longitude and
latitude of a place to have been determined by eight or ten different persons
at different times, and that none agree. It will not do, as is sometimes

recommended, and is the almost invariable practice, to take a mean of the

several determinations, for this may give a position far wider of the trutli

than some of those already laid down. If, of the twelve different positions

assigned to Mexico within the last century, a mean had been taken between
the extremes of longitude, the position, instead of being rectified, would be
set down about two hundred miles to the West of its proper place, and
further removed from the truth than any one of the twelve positions assigned
to it, except two ; and a mean of the extreme latitudes would place it furtlier

North than any, but one. The same may be said of an infinity of cases,

especially of those in which the errors, as is frequently the case, lie all one

way. The conscientious map-maker, therefore, will ascertain how the several

positions were respectively determined—if astronomically, how, when, and

by whom. As to the how, some methods give more coiTcct results tlian

others : as to the when, what instruments could the observer have had at the

time ; they may, nay, in most cases, must have been very defective compared
with those of the present day : what astronomical tables existed at the time,
from which the observers could make their calculations, and how far could

these Ephemerides be depended on ? As to the observers themselves, were

they known as exact and able, or were they persons who, from want of

education and capacity, were entitled to no confidence? If the longitudes
were determined by the transport of time, what amount of reliance can bo

placed on the watches then in use ? and how far can the place to which the

time was referred, be regarded as accurately laid down—or if incorrect, are

the amount and direction of the error ascertained ? If the positions were
determined by itinerary measures, what were they, and is their true value

positively known ? Sometimes the only mcasm-e has been days' joiu'neys on foot.
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or estimated by the pace of the horse, the camel, &c. Was the route, in this

case, hilly or level ? How were tlie bearin(>;s taken, &c. ? Nor is it enouf^li
that the map-maker satisfy himself by a first process of the confidence ho
can place on any of their several methods. It may happen that the very
results which differ most widely, have been arrived at by means entitled fo

most credit. Then must he have recourse to collateral arguments derived
from other sources, before he come to a conclusion in favour of the one or the

other, and is perliaps obfitred, after all, to split the diifereuce.

Now it is clear, that this sifting of contradictory evidence is no easy task,
and implies extensive information, great patience, and intense application. It

will not always do to cut the matter short, by taking the latest observation as

probably the most correct. The position of Mexico as laid down by Velasquez
and Gamma in 1778,was correct in latitude, and only about fifteen miles too far

to the West, while Arrowsmith (the elder), in 1803, places it about tliirty-

three miles too far North, and forty-five too far West, and Ihe Connoissance dcs

Temps for 1804, while it gives the latitude nearly correct, places it in longitude
a whole degree too far West. We repeat it, then, little reliance can bo

placed on any maps, but such as are published by intelligent, painstaking,
and conscientious map-makers ; their number is very limited, and they are

entitled to the gratitude of all who have a just notion of the great importance
of correct maps. But a map may be correct, and still not be a good map
in every sense of the word, as we shall presently explain.
We have hitherto spoken of the construction of maps from regular surveys

from the assemblage and reduction of other maps, and from various sources,
still including the use of already executed maps. Yv^e have now to say a word
on mapping from the mere information of travellers.

Mapping from the Infoumation of Travellfes.—The delineation of

countries that have not been surveyed in any way, depends entirely on tlio

relations, the notes, the information received, and tlie sketches made by
travellers. From those sources of knowledge the first details of a country
are laid down, and from thom tlie map becomes filled up, and con-ected as

fresh information is acquired. A few years since, the map of Australia

presented one great blank; but the Sturts, the Eyres, the Leichardts, the

Mitcliells, the Strzeleckis, and other adventurous, indefatigable, and well-

qualified travellers have, by their most hazardous and diflicidt explorations,
enabled our map-makers gradually to lay down some important features of

that vast island, and consequently increase our knowledge of that singular
and even yet little known region. We could also point to Sir E. Schomburgk's
travels in Guayana, and Dr. Beke's in Abyssinia, and indeed many others, as

examples of the enrichment and correction of our maps by the mere researches
of travellers in the absence of regular surveys.

The value of the information su]iplied by explorers is not always the

Bame ; some possess greater acquirements than others, and some have better

or more extensive opportunities than others of applying their ability. It c;m
of course be the lot but of very few to unite the *varied knowledge of a

Humboldt, and bring home as the result of their travels, new facts gleaned
from every department of nature, and throw new light upon the queslions
relating to the several races of mankind, their language, arts, customs, and
institutions. Almost every traveller is remarkable for some speciality, and,

according to the bent of his inclination, directs his principal attcjition to this

or that particular object ; but we have hero to deal chiefly, if not exclusively,
with his ability as a topographer.

If the traveller be possessed of good instruments for observing tho
latitudes and longitudes of the several remarkable points of his exploration,
and knows how to use them properly, this gives very great value to his

indications ; for, if his observations can be relied upon, they not only serve
to check the data afibrded by his l)eariiigs and itinerary distances (it he has
noted these), but enable us to lay down the points with precision without tho

aid of any bearings and distances, and of assigning to them their proper
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places on a conic or any otlier projection, without those reductions that are

indispensable when the distance of points otherwise ascertained is such, that

the spherical surface of the earth must be taken into account.

If the traveller be not supplied with the requisite instruments for the
astronomical determination of his latitudes and longitudes, or is unacquainted
with the use of such instruments, his points must be laid down by bearings
and distances. This is a very common mode in rapid exploration, and the
result will be the less incorrect, as the cross bearings have been more multiplied
and taken with the greater care, and according as the itinerary measurements,
whatever these be, are properly reduced with regard to the nature of the

ground traversed. A long route thus laid down can hardly be esteemed

tolerably correct, unless it terminate at some spot whose position is pretty
well known ; in this case, its more glaring errors may be compensated. In
like manner, if the traveller return to his starting point by another route, the
one will serve to correct the other. If, subsequently, another traveller start

from some very difi'erent direction from the first, and come to any point laid

down by him, this new route furnishes an additional means of corroboration

or correction, and thus by degrees the map is improved, and tolerable accuracy
is at length obtained.

As the traveller proceeds, he does not confine himself strictly to his direct

route ; he often leaves it to explore to his right and left. He notes the
remarkable hills and other objects he sees around him, judges more or loss

correctly of their distances, and sets down their bearings. He notes the rivers

he passes, their direction, their depth, and breadth, and the strength of their

currents, marking carefully the day and hour of aU his observations. He
gleans, moreover, all the information he can from the natives, carefully stating
his reasons for believing or discrediting their assertions. Sometimes the
traveller maps his route himself, and this greatly assists the professional map-
maker's labour. But it too often happens, not only that notes are aU the
traveller brings home, but that, either through inadvertence on his part, the
notes are incorrect, or he may have neglected some important feature, such as

a river, or may have stated the direction of it to be the very reverse ofwhat it is,

or he may have set down as a fact what he heard from natives, who may,
through ignorance or design, have made a false statement. One part of the

traveller's notes may be directly contradicted by another ; indeed, the sources

of error are numerous, and yet it is from such materials that the map-maker
is often called upon to protract a traveller's route through an unknown region,
and lay down topographical features where there was only a blank before.

Great discrimination is therefore required of him, and it is only the rare few
who are able and willing to bestow upon their maps that great amount of

labour, which, in so many cases is indispensable, and which, after all, only
assures an approximation to truth.

Having thus far initiated the reader into the art of mapping, which, as wo
have before stated, cannot here be treated of in extenso, we shall explain what
we meant by saying that a map might be correct, and yet not be a good map.

A CoEEECT Map not always a good one.—A great error prevails almost

tmiversally in respect to maps—namely, the desire of making them answer all

sorts of purposes at once. Most persons expect to find on a map every place,
no matter how insignificant it may be ; and if their own hamlet or the village
v\-liere they reside be not set down, are inclined to look upon the map as

incomplete. Then, again, they would have all the political divisions and

subdivisions, and as many of the physical features as possible, as also historical

and statistical indications, &c. JNow, there cannot be a more ill-conceived

exigence. We have already stated, that a geographical map should contain

nothing beyond the capitals, principal towns, ports, harbours, capes, and other

prominent features ; the general chains of mountains, and principal rivers, and

high-roads, and the limits of empires and states. Anything beyond this tends

only to confusion. We could mention a striking example in the case of a
modern chorographic map, which we have every reason to believe very
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accurate ; we know it to "be beautifully executed ; but the publishex, from a
desire to meet the ridiculous wishes of his numerous patrons, has inserted

every hillock in the land, every petty f!;len and fillet of water, the projected
railroads, as well as those executed, the celebrated battle fields, the light-
houses along the coast, the merest villages, and even gentlemen's seats, &c. ;

and all this on a map of no greater scale than twelve miles to an inch, pro-
ducing altogether a mass of grey confusion, a crowd of names, many of them
insignificant, and which can hardly be read without a glass. This, therefore,

though a correct, is not a good map.
Scale of Maps.—The scales ofmaps must naturally vary with the particular

nature of the maps, and should be determined by that alone. Such is tJie

case with all maps constructed in France under authority. But, in our own
country, where there exists an exaggerated aversion to centralization, no
matter for what purpose, and where the government are too glad of such an
excuse for leaving undone many things which they alone could effectually

accomplish, everything appertaining to maps is left entirely to the discretion

of map-makers, publishers, and vendors, who, in perfect ignorance for tlie

most part of the importance of the scales of maps, do not give the matter so
much as a thought ; with them the scale is nothing, the size everything, and
this is regulated with a view to mere convenience, by the dimensions of the

paper they think proper to employ in each individual case, whether for single

maps or atlases. So almost invariably is this the case, that when the writer
once made inquiry of several map-makers, respecting the scales generally
employed by them, of which he requested to be favoured with a list, the
answer received from all was to the efiect, that to give a list of the several
scales they had employed, would be to give a list of all the maps they had
published, as they did not believe they had ever issued two on the same scale,

though they had made several of the same size.

This is the fault of the publishers much more than of the map-makers ; the
former employ one of the latter to prepare a map or an atlas. I want it, say
they, to be on a sheet of so many inches by so many, or we want a quarto
atlas, an imperial quarto, an oblong quarto, a large folio, a small folio, an

imperial octavo, &c. The map-maker, thus restricted to size, has to consider
how much margin he will leave, and this, with the given dimensions of the

paper, determine the size of the engraving ; within tliis size the country must
be crammed, whether it contain fifty or only ten degrees of latitude or longi-
tude, and accordingly, in no case is there any relation between the length of
the degrees and any definite scale. Thus, for example, an octavo atlas is

ordered; the size of the map within its border is 0^ inches by 7^ (the maps
being folded in the middle). Kow, a map of England and ^yales, reduced to

these dimensions, will be on a scale of 44'8 miles to the inch. Europe, in

the atlas, must be brought within the same dimensions, and here the scale will

be 347 miles to an inch, and so of all the other countries and regions included
in the atlas, no two of which will be on the same scale, and not in a single case,

perhaps, reducible to even an arbitrary scale of inches, without fractions,
much less bearing any regular proportion to nature.

The inconvenience of difl'erent scales, even, when they are limited and
defined, is almost unavoidable in the case of an atlas ; but the number of
scales may be greatly reduced, as in the better system lately adopted by Mr.

Sharpe, of whose atlas we shall say more presently.
The larger the scale of a map, the greater the number and variety of the

details it may admit. But it does not follow that because the scale of a map
be large, tlie map must necessarily contain much detail; some very largo

maps contain much less than some very small ones.

Class maps, or those intended for the instruction of classes in schools, for

lectures, &c., are executed on very large scales, in order that such features

and names as are traced upon them may be
sufliciently

distinct to be seen at

a distance, and with the same intention they scarcely contain any but the
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more remarlcable features of the region, and no names but tliose of the most

important places and objects.

Library Maps, that is, such of them as are intended to be suspended upon
rollers, or otherwise, are usually on a large scale, and, generally speaking, are

semi-topogi'aphical maps. Their use being for general purposes, they are

more full in respect to places than geographical maps, but as they represent

large regions they cannot exhibit topographical details.

County Maps are topographical, and accordingly their scale must be large.
Such maps are chiefly employed for suspending in town halls and in the

board-rooms of the local magistracy, &c.

Road Maps, like library maps, are, or should be, semi-topographical, but
their scale is usually determined by the extent of country to be drawn on a

portable size for the use of travellers
;
for portability being a desideratTmi,

it is evident that a road map of all Europe must hardly take up more room in

a traveller's baggage, or be less convenient for constant reference, than a road

map of our island.

The scales of maps then must vary with their nature and objects ; but,
unless in a few exceptional cases, the scales best adapted for the different

kinds of maps should be regulated upon a principle, and not be left to the

arbitrary determinations of any compiler of maps.
One of the great advantages of maps is their pictorial nature, the eye

readily receives, and the memory easily retains particular forms, and thus a

person who only occasionally consults maps, can immediately recognise a

country by the general form of its outline, without the assistance of any
name, while a person stUl more conversant with maps, knows at once where
to place his finger on any remarkable town, by remembering its distance

from, and position in reference to, some particular portion of the general
outline, &c. But these advantages are greatly lessened by the indiscriminate

use of all sorts of scales. Every one must have experienced, whenever, in the
course of his researches, he has to consult different maps of the same country,
the puzzling effect of different scales, and the loss of time in finding out the

spot he is looking for, and to which his eye woidd immediately have guided
him, if the scales had been the same, or even some aliquot part of each other.

Thus, if after looking for Valladolid on a map ofone scale, we go to another map
on a very different scale, the probability is, that we shall be some little time
in finding it. We may very well know that this city is on the Esgueva, near
to its confluence with the Pisuerga, but it wUl be as difficult to find these

tributaries of the Douro as the town itself. Whereas, if the second map
referred to were on the same scale with the first, we should put our finger on
Valladolid at once. Or, if the second map bore some definite proportion to

the first, we should be greatly assisted in our search by knowing what that

proportion was. Aijain, it is very desirable to have a correct idea of the
relative size of different countries, and nothing tends more to falsify our

conceptions on this subject than the multiplicity of arbitrary scales in use

among us.

The Depot de la Guerre, in France, have determined that general maps,
i. e. those of the four quarters of the world, shall be on a scale of oue-t\A o-

millionth, or that two millions of metres on the ground shall be represented
by one metre on the map, and all other maps on scales determined by succes-

sive decimal reductions, or aliquot parts of this. Thus, a degree of latitude

of the general map being taken as unity, a degree of any other general map
is "5, '2, or "1 of such unity ; by which means a regvdar proportion is main-
tained throughout the whole series.

If we were to adopt a system similar to that of tlie French, the radius
of the earth would be repi-esented by ten feet six inches, a duodecimal
division of which might aflbrd a series of convenient scales for all our maps.
We have stated that, in Mr. Sharpe's Atlas, the number of scales has

been greatly reduced, and we gladly hail this as a step in the right direction.

The maps of this Atlas are called by the author, Corresponding Maps
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There are in all fifty-foiir, constructed upon only four different scales, and
according to these scales, the maps are designated by the names of Conti-

nental, Intermediate, Divisional, and Enlarged. Of the first kind there are
ten ; of the second, seven ; of the third, twenty-seven ; and of the fourth, six ;

besides which, there is one, that of Switzerland, whose scale is much larger
than the rest—two hemispheres and a Mercator map of the world. The
linear scale of the Intermediate maps is twice that of the Continental ; that
of the Divisional, five times that of the Continental ; that of the Enlarged,
fifteen times that of the Continental, or three times that of the Divisional.

The arrangement of this Atlas results in a some\\ hat different distribution of
countries and regions from what is customary, and which, if it has its

advantages in some cases, is, perhaps, inconvenient in others. Of the general

accuracy of the Atlas we are not prepared to speak, nor would tliis be the

place, under any circumstances, to enter into its details. We observe that
the latest discoveries are inserted, and therefore presume that the compila-
tion has been carefully made. AVe merely notice this Atlas on account of
its peculiar features, of Mhich there are two others, besides the small
number of scales. Thus, instead of two hemispheres, as usual, we have here
four equal sections of the earth's surface ; an arrangement not new, though,
seldom adopted, and which has both its advantages and its defects ; the
former consisting in greater accuracy as to the form of the several regions
of the earth than is possible according to the usual projection, while its

defect is the interruption of continuity of the great eastern continent. In
the present case, however, this is not, perhaps, of much consequence, the

separation being at the fifty -fifth meridian, close upon the confines of Europe
and Asia, northward of the Caspian. It is true Persia is cut in two, and a
slice of Arabia scinded. The next particular feature of the Atlas is in the

adjustment of the scale of English miles to every separate map.
When the earth is considered as a perfect sphere, all the great circles

are of the same extent, and accordingly one degree of a meridian is of equal
length with a degree of the equator. But the case is otherwise when the
true figure of the earth, which is somewhat flattened at the poles, is taken
into consideration ; for then the meridians are no longer arcs of circles but
of ellipses j the arcs, having less curvature as they approach the

poles, are
arcs of larger circles, and consequently a degree of latitude near either pole
is larger than a degree of the equatorial arc, so that if a degree of the latter

contain 69'15 British miles, the degrees of the elliptical meridian will differ

from this, and be so much the longer as they are nearer the poles. With a

view, therefore, to greater accuracy of admeasurement than is customary,
Mr. Sharpe has given upon each map the exact number of British miles

contained in a degree of its middle latitude. This effort at increased accuracy
is praiseworthy, as denoting what we so much wish to see, a desire on the

part of map-makers to make their maps as perfect as possible. But, at

the same time, when we consider that the very element of the calculation

for the number of British miles in each degree of latitude—viz. the amount
of depression at the poles, is still matter of dispute, being variously given,
^^ TToT' irlf' 33'S'' ^^' ^^^ that, in any case, the fractional difi'erence for a

degree amounts only to a few hundredths of a mile, and lastly, that measure-
ments on a map can never be exact,—we do not see that any very material

advantage is gained by the system here adopted. Nevertheless, we repeat
our conviction that the reduction in the number of scales is an important
point eflected, and in so far is an example worthy of imitation.

In cases such as that of the Atlas just mentioned, we think it would be a

great improvement if the smaller scaled maps were made to serve as indexes

to those on the larger scales, by drawing faint lines on the former to show
the boundaries of the latter, with corner numbers of reference.

Whatever be the scale of a map, it is much to be desired, for more reasons

than^one, that such scale be invariably stated. In the first place, it saves the

time and trouble of finding out the scale by measurements ; secondly, when
n2
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we know the scale, we can carry it pretty correctly in the eye, so as at a

glance to have a tolerable idea of the distances of places from each other ;

thirdly, it enables ns at once- to add the scale to the other details in makinjj
a descriptive catalogue of maps, and such a catalogue, without the scales

being given, is imperfect in one of its most important items.

Be it, moreover, observed that, though most maps have scales afhxed to

them, they seldom announce any definite proportion ; that is, they say, for

instance, geographical miles, British miles, &c., of each of which the scale

contains a certain arbitrary number, and the smaller divisions are sometim^a

units, sometimes fives, or tens, or fifteens, &c., and if an inch measure be
taken in the compasses and applied to the scale, it falls in with none of its

subdivisions. In order to supply this deficiency of our maps, the writer has

constructed a Chartometrometer, which, by merely applying it to the
central meridian of any map, indicates (with sulBcient accuracy for all pi-ac-
tieal purposes) the scale of the map in number of geographical and of British

miles to an inch.

With respect to these British or rather English miles, it may be weU to

remark, that different map-makers state them differently. Thus, in one Atlas

we find on some of the maps 69 English miles to a degree ; on others, f>9'l,

and 69'12. Another Atlas has simply
'

scale of British miles,' without stating
how many of them go to the degree. Another, again, has everywhere 69 British

miles to the degree ; while a fourth has 69'2 ; a fifth, 69'o ; and Sharpe's
Atlas, as we have just seen, states the number of British miles to a degree
differently on the different maps. Geographical treatises also give the pro-

portions variously. In the midst of this confusion it is not easy to say who
is right ; the probability is, that not one is strictly correct ; for, admitting that

our standard measure of length be well determined, the measurements of

various arcs of meridians are not so perfectly correspondent as to comprise
any exact or invariable number of English miles. The differences, however,
are too trifling in amount to be of any practical importance in such measure-
ments as are made upon maps ; for even if the amount of depression at the

poles were exactly ascertained (which it is not, being variously stated, as we
have shown, at j^, -gij, -gi^, &c.), and if the number of British miles to a

degree of latitude in different parts of the elliptical meridian were most accu-

rately determined, still straight-line measurements on a map can never be
exact by reason of the distorting effects of projection. A more or less close

approximation to truth is all that can be obtained, and, indeed, is all that

need be sought ; and while the scales of British miles vary in two different

maps, as, for instance, 69 mUes to a degree on map A, and 69"5 on map B,
the probability is that in some one direction, or in some particular part of

map A, the scale of map B is nearer the truth than that indicated on map A
itself, and vice versa. It must be borne in mind that we are here alluding only
to the small fractional differences in the several statements of the number of
British miles to a degree, and that when we assert that these differences are

of little practical importance, we are by no means to be understood as saying
that the scale of maps is a subject of indifference ; on the contrary, we have
endeavoured to show that it is a subject of great importance in many respects.

Graduation of Maps.—The graduation of maps is little less arbitrary
than their scales ; in one point, however, uniformity prevails, it being the

practice to divide the meridians and parallels in the same manner. These
divisions themselves vary ;

— thus, the parallels and meridians are drawn
sometimes at every degree, at other times at every second, every fifth, or

every tenth degree. This is a matter which, of course, depends much upon
the scales of the maps. When the scale is small, the parallels and meridians

may conveniently be drawn at every tenth degree, on a medium scale at every
fifth degree, and on lai'ger scales at every single or every second degree, and
this seems to be the general practice ; but that it is arbitrary is evident from
the fact of maps by different compilers being diflereiitly graduated, though
on the same, or nearly the same scale. When the division is by tenth
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degrees, tlien each of these grand divisions, on the borders of the map, may-
be subdivided into two portions of five degrees each, and each of these again
into five parts or single degrees. When the division is hjfives, each may be
subdivided into five singh^ degrees, and these again mto halves, or 30 minutes
or geographical miles. When the parallels and meridians are drawn at every
second degree, then, on the borders of the map these may be divided into

two portions, representing each one degree, and these again subdivided into

three parts of 20 minutes each, or into six parts of ten minutes each. When
the division is into single degrees, these may be subdivided into six for 10
minutes each, or into twelve for 5 minutes each.

The object of graduation is the finding of the longitude and latitude of

places on the map ; but unless in cases where the parallels and meridians are

both straight fines, (as in a Mercator projection,) it answers but very inef-

ficiently the purpose intended. When the parallels are straight lines, as in

most maps of Africa and South America, the latitude is easily found by
placing the edge of a ruler (sufficiently long to reach from the place to the
nearest border of the map) against the place and everywhere equidistant from
the nearest parallel, when the graduation on the border, a.t the point inter-

sected by the ruler, shows the latitude.

In the Conical Projection, even when the meridians are straight lines, the
latitude cannot be taken from the border of the map, for as this intersects

the parallels under very different angles from what the meridians do, the space
comprised between any two parallels on the map is much greater at the
border than elsewhere ; indeed, the exact latitude can hardly be found but by
drawing an arc concentric with the parallels on the map, and passing through,
the place; but in order to do this, the common centre of the parallels must be
found, which it is always difficult and often impossible to do.

The longitude may be approximately found on the conic projection, -when,

the meridians are straight, by placing a ruler of sufficient length close upon
the place, and in such wise that it may intersect the same degree of longitude
marked on the top and bottom borders of the map. In those maps where
both the meridians and parallels are curved, the border graduation of tlie

map only supplies the means of a very rough measurement or guess at tlie

longitude and latitude of any place. It would be a decided advantage if the
central meridian of all maps were graduated for the latitude, and this might
very easily be effected without the slightest inconvenience or disfigurement
of the map ; and wlien the other meridians are curved, the graduation for

longitude should be marked on some convenient part of every parallel,
between any two contiguous meridians. By this means, and with the aid of
a pair of compasses, the latitude and longitude of any place might be found

pretty exactly.
Conversion of Longitudes.—In the graduation of maps, the longitude

unfortunately is not always reckoned from the same meridian. Thus, Ptolemy
fixed his first meridian at the Fortunate Islands (the Canaries), as being
the most ^^estclly country kno^Aii in his time, though the precise point is

Btill doubtful.

Louis XIII. ordered that the first meridian should be drawn through the

Lsland of Fcrro, the westernmost of tlie Canaries. Delisle had made out the
loniritude of Paris twenty degrees to the eastward of this; hut suhsequent
and l)etter information gave 2U° 5' 50" for tlie longitudinal difference of the
two ])laces. The first meridian was accordingly shilled 5' 50" to the East, so

that, at the present day, the meridian of ierro is quite conjectural, and

passes by no remarkable place.

I3y the Dutch the first meridian was made to pass over the Peak of
TenerifTe.

Gerard Mercator chose for the first meridian that which passes over the

i.-land Del Corvo, one of the Azores, because, in his time, the needle there

showed no variation.

At the present day, liowever, almost every country considers as first
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sneridian tliat which passes over its own capital or observatory, Tims, the

"/rencli reckon from Paris, the English from Greenwich, the Spaniards from
Cadiz or Tokulo ; the lliissians have hitherto, like ourselves, reckoned from

Greenwich, thouirli occasionally from Ferro; but it is probable, now that they
possess a mafj;niticent observatory at Pulkova, near St. Petersburg, they will

reckon their longitudes irom that place. The Anglo-Americans reckon from

Washington, tlie Venezuelans from Caraccas, and, as M. Jomai-d observes,
the Australians may perhaps ere long have their own first meridian.

The following table will show the longitudes of the principal first

meridians with reference to Greenwich :
—

Toledo . .
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this is more tlian the whole circle; accordingly 374° 27' 40"—3G0°= 14° 27' 40",
the geographical longitude from Ferro.

Again : if the given longitude be less than the meridianal difference to be
subtracted, the rule is—

Add 360 to the longitude, and then subtract the difference.

4th Example.
—The Island of Gomera is 32' from Ferro. Query—what is

its longitude from Teneriffe ?

32'+360°=360° 32', and the difference of the meridians being one degree,
360° 32'— 1°==359° 32', which is the geographical longitude of Gomera from
the Dutch first meridian of Teneriffe.

In the case of Nautical Longitude to be rediiced to GeograpJdcal Longitude,
we may observe, that when we reckon from one and the same first meridian,
the geographical and the nautical longitudes are the same as far as 180°
East. In the case of West longitude, the rule is—

Subtract the given West longitude from 360, and the remainder wiU give
the geographical longitude. Thus—

oth Example.
—

Icy Capo is 161° 30' West of Greenwich. Query—what is

its geographical longitude ?

360°—161° 30'~198° 30'.

It is self-evident that by the inverse operation, geographical longitudes
above 180° may be turned into nautical longitudes by subtracting them from
360. Thus—

6th Example.
—The geographical longitude of Icy Cape is 198° 30'. Query—what is its nautical longitude ?

360°—19^° 30'=161° 30', West.
But if the case regards two different first meridians, or starting points,

then the rule is—
See first whether the meridian to which we would refer the longitude bo

to tlie East or to the West of that from which it is given ; then suhtract tho
difference of the meridians, when they are of the same name, and add when
they are of contrary denominations. Thus—

7th Example.
—

Constantinople is 29° Hast of Greenwich. Query—whal
is its longitude from Paris ?

Now jParis is 2° 20' 23" East from Greenwich ; therefore

29°—2° 20' 23"=2G° 39' 37".

8th Example.
—Cape Horn is 67° 21' 15" West from Greenwich. Query—

what is it from Paris ?

67° 21' 15"+ 2° 20' 23"=69° 41' 38" West.
It sometimes happens that the place whose longitude is to be reduced lie3

between the meridian given and the one to wliich we would refer it; being to

the East of the one, and to the West of tlie other. In tliis case the rule is—
Subtract the longitude from the difl'crence between the meridian given,

and tliat to \Ahich the place is to be referred, and change its denomination.
Thus—

9th Example.
—Dover is 1° 18' 30" East from Greenwich. Query—what

is its longitude as referred to the meridian of Paris?
The difference of the two meridians of Greenwich and Paris is 2° 20' 23",

therefore 2" 20' 23'^- 1° 18' 30"=1° 1'
53';

West from Paris.

Wliat happens in reference to places situated between the meridian given,
and that to which a place is to be referred, may also happen in respect to their

oi)posite meridians. Thus, when instead of subtracting, we have to add to

the given longitude tlie difference between the meridian from which it is

reckoned, and that to wliich we would refer it, we sometimes find it greater
than 180 degrees In this case tlie rule is—

Subtract the sum from 360^ and cliange the denomination. Thus—
10th Example. — Tortoise Island is in 177° 57' West longitude from

Greenwich; what is its longitude from Paris?
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As in this case, tlie difference of longitude between Paris and Greenwich
is additive, 177° 57'+2° 20' 23"=180° 17' 23", which being more than half

the equatorial circle, must be subtracted from 360°. Thus—
860°— 180° 17' 23"= 179° 42' 37" East longitude from Paris.

_

From the above examples it will readily be seen, how very desirable it is that

some one first meridian be adopted by all nations ; this desideratum has been

frequently and loudly insisted upon by the most eminent geographers of

Europe, but it is to be feared, alas ! that absurd national prejudices will ever
stand in the way of so desirable a reform, as it does in that of many other

important changes.
Details of Maps.—A very great deal might be said on the details of

maps, such as the choice and size of the character used for the names of the
several objects ; the limitation of the double lines of rivers to the extent of
their navigation ; the modes of indicating the mountain chains, &c. The
colouring of maps ; the kind of paper best suited to maps of different kinds

;

the best methods of mounting, arranging, and cataloguing them, and many
other matters

;
but to go into these details would be to lengthen the present

article far beyond the limits to which we must of necessity restrict ourselves.

For the same reason, we have been unable to give any history of the progress
of map-making, or to say anything of ancient maps, such as the Catalans,
the Portulans, &c. Indeed, as we stated at the commencement of the present
chapter, the subject of Chartography, fully treated, would of itself fill a large
volume, and require to be illustrated by many and expensive plates.
We cannot, however, close the present article without protesting against

the general want of attention to the orthography of maps. Surely something
like greater uniformity in our manner of writing foreign names might bo
effected. The Eoyal Geographical Society have long since established a rule
for the orthography of Oriental names, which is both simple and judicious,
and if adliered to in maps, in books of eastern travels, and in geographical
works, would go a great way to diminish the confusion of which every one so

justly complains The system to which we allude is as follows :
—

Geogeaphical Okthogeaphy.—The orthography, as far as possible, is

reduced to a fixed standard, each letter having invariably its corresponding
equivalent. The consonants are to be sounded as in English, the vowels as

in Italian. The accents mark long vowels, and the apostrophe the letter

'ain; gh and kh are strong gutturals; the former often like the ]S^orthumbrian

r, the latter like the Scotch and Welsh ch : a as in far ; e as in there ; i in

ravine; o in cold ; u in rude, or oo in fool ; el as ey in they; au as oio in fowl;
ai as i in thine ; ch as in child.

What has thus been done for eastern names, might in like manner bo
effected for those of the Slavonic nations, Eussia, &c. But to expect improve-
ments of this kind, would be to look for an amount of zeal and industry on
the part of our map-makers for the real interests of the science, which we are

not likely to find.

We must now conclude this brief memoir on maps, which, imperfect as it

is, wUl, we hope, prove acceptable to our readers.



PHYSICAL GEOGRAPHY.

PART I.

OF THE EARTH'S SURFACE.

CHAPTER I.

INTRODUCTION.

§ 1. General outline of the subject.— 2. Divisions of the subject.— 3. Planetary condition of the
eartii.— 4. Elemental conditions of matter.— 5. Jleclianical conditions of matter, and divi-

sions of science thence resulting.
— 6. Advantage arising from tlie study of Thysical Geography.

/GENERAL Outline of the Subject.
—

If, in a system of geograpliy it is

XJT thought necessary to explain in detail those facts which bear upon the

occupation of the earth by man, it is not less important to communicate a

general view of the various mutual relations of the inorganic and organic
bodies met with on the Earth's crust, however these may sometimes have been

neglected by writers whose views were limited to the more technical part of
the subject directly before them.

Such general views and discussions it is the object of Physical Geogbapht
to furnish, and to this the science thus designated is properly limited. It

regards the human race in its relations with external nature. It has, however,
no concern with human history ; nor does it directly introduce those important
commercial interests which bind together different branches of the great
human family. It deals not with artificial boundaries of nations, or with the

position and relative importance of those localities where men congregate in

multitudes. It makes no reference to the habits of men, or the distinction of

races, except when these, in their turn, affect the general grouping of organic
beings on the globe.

The scope and objects of this science are, however, sufficiently interesting,
and bear in no trifling degree on the most important interests of men.

Physical geography is the history of the earth in its whole material

organization ;
—as a planet, inasmuch as it affects, and is affected by, the other

planets of our solar system, and all other bodies in space ; as a mass of

matter, whose external crust exists in various mechanical conditions acting
on and affecting each other ; as the seat of organic life, consisting of certain

tribes of vegetables and animals adapted to its present state ; as subject to

certain mechanical and chemical changes which modify the conditions of

organic existence ; and, lastly, as containing and exhibiting in its solid portion
a history of itself in former states, and n'lien inhabited by different organic

beings, thus affording memorials of events and changes that have occurred at

and near its surface during the lapse of a vast period of time, if not from tho

very commencement of its existence as a planet.
2 Divisions of the Subject.

—The fundamental knowledge required to

comprehend the science of physical geography consists, then, of many and
varied facts concerning—1st, the planetary conditions of the globe ; 2nd, the

nature, properties, and chemical and mechanical conditions of the portions of

matter which make up the Earth's crust ; 3rd, the general form and manner
of distribution of the solid, fluid, and aeriform parts which are presented for

observation at and near the surface ; 4th, the nature and distribution of
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existing races of vegetables and animals ; and 5th, tlie former grouping of
these organic bodies, as determined from their remains existing -within the
Earth's crust, and discoverable by investigation and inference.

3 Planetary Condition of the Earth.—The material universe comprises
a vast but unknown multitude of bodies, made evident to our senses by their

power of emitting or reflecting light, but connected together also by the
universal action of one great law—that of gravitation. All these bodies,

although at immense distances apart, act upon each other in very important
ways. They are collected into groups, of Avhich the one to which our Earth

belongs consists of a central body, the Sun, which is self-luminous, and a
Dumber of smaller bodies, the planets, revolving round it, and only reflecting

light ; but themselves, in many cases, the centres of motion of others, still

smaller, called moons or satellites. The group altogether is not remarkable

amongst the heavenly bodies, and our Earth offers no peculiarities of impor-
tance either with regard to magnitude, position, or other essential qualities.
The Sun, the central body of this system, is of great magnitude compared

with any of the bodies revolving round it, and it seems to be the only one of

the whole number which is capable of emitting any considerable amount of

light and heat. Although many times larger than all the members of our

system together, it is not so dense as most of them, and in consequence of the
external surface being luminous in a high degree, it has not been found possible
liitherto to do more than measure its dimensions, distance, and relative density.
Of the other bodies, most of the planets revolving round the Sun in various

periods appear to possess many analogies with each other and with our Earth j

while the satellites or moons, of which the Earth has one, revolve roimd the

planets, and appear to differ from them in some respects. Comets are

wandering bodies, apparently self-luminous. They revolve in elliptic and

irregular orbits round the Sun, and are so extremely anomalous, that little has
hitherto been determined concerning them except that they are probably
gaseous. The stars appear to be self-luminous, but their distances are far too

great for us to be able to determine anything with regard to their mechanical
and chemical condition, leaving us only to assume their vast magnitude and
the extent of the systems to which they belong.

Thus, then, the Earth, unimportant as it is as an individual member of the
countless hosts of heaven, becomes to us, its inhabitants, not only important
as our dwelling-place, but as the only object in space concerning which we
have the means of minute investigation ; for however the distant views of other

bodies may communicate true general notions of their real state, we can
observe and investigate only those things presented to us here and capable of

direct and experimental handling. Thus it is that our ideas of the conditions

of matter are limited to those commonly presented to our senses, and our
notions of forms of life are similarly confined, nor does it seem altogether

possible for us to imagine other conditions or other forms without running
into extravagant and even ridiculous exaggeration. It is not, however,

really essential to the existence of a planet, and it may not be needful for

organic existence, that matter should be invariably presented in the ways in

which we are accustomed to see it. The conditions that obtain on our Earth

may not be universally met with ; the ultimate elements of which another

planet is composed may be different from those here found ; the proportions
in which those elements are combined in the most abundant and characteristic

materials are still more likely to be different ; the proportion of light and
heat, the extent and nature of chemical and electrical action, may be capable
of infinite variation ; and when the limits of one planet are passed, the forms
80 familiar to us as to seem essential to matter may entirely alter, and new
and unimagined contrivances appear, producing results not less perfectly and

beautifully adapted to existing circumstances.

4 Elemental Conditions of Matter.—In order to understand how this

may be, it is necessary to be familiar with the true actual conditions of matter
and life on our globe ; and thus arise, at the outset, various considerations
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concerning the materials of wliicli the earth is built up, the ordinary and rare

combinations of the material elements, their mutual action, the causes of
internal change and modification that can be traced amongst them, and the

mechanical condition of the various kinds of material, and their mechanical
action on each other.

So soon, then, as we commence investigations of this kind, we find our-

selves, in fact, launched on an inquiry which includes within its wide embrace
two special sciences of immense extent and vast importance. Chemistey, in

its highest sense, and Mineralogy are required at the starting point, and
must form the basis of all accurate knowledge of the Earth. These teach us

that the materials of the Earth's crust are combinations of various substances,
and that the cause, as far as we can discover, of their peculiar condition is

connected with the presence of an imponderable agent, which, whether called

by the name of light, or heat, or electricity, or chemical force, is not less con-

nected with, and derived from, other bodies of the universe, than are the

known effects of that great law of gravitation, which knits together into one

group all material bodies.

Thus, the result of the very first inquiry is to complicate the problem, and
refer us back to those very bodies concerning which we know so little. But
it is altogether in harmony with everything yet discovered in nature tliat

there should be these mutual relations, and no real isolation. The same kind
of mutual influence ia.met with everywhere, and appears to form a chain of

evidence evincing a marvellous unity of design in the whole creation.

5 Mechanical Co7iditions of Matter, and Divisions of Science tlience

resulting.
—When, however, by a reference to all that is known of the laws

of chemical force, and the nature of chemical combinations, and when, by
careful examination of those substances which are most abundant and most im-

portant in nature, we have obtained a knowledge of the materials which form
the Earth's crust, we are next introduced to a phenomenon of the mechanical

condition of these substances, which is of tlie most singular interest, and is

productive of the most essential characteristics of organic existence, and also

of a constant modification of the Earth's crust. In consequence of the nature

of the combinations, and the actual temperature of the Earth's surface, the

three mechanical conditions of solid, fluid, and aeriform are assumed by different

kinds of matter, the result being that we have a solid crust of irregidar form,
the irregularities being partly occupied with water, and the whole invested

with a transparent veil of air. The mutual action of these is the source of a

great multitude of phenomena to be described under various distinct heads.

The science of METEOEOLoav, or the phenomena of the atmosphere; Hydko-
lOGY, or the phenomena of water, including not only the sea and rivers, but

all other portions of the aqueous covering of the globe ; together with a

description of the modifications of the existing surface by various causes,

thus require minute attention amongst the facts of physical geography. The
actual distribution of land and water on the globe, the config\iration of con-

tinents, islands, &c., the description of the mountain ranges, and the river

systems, the great plains of the Earth, the valleys, and other striking pheno-
mena of form and configuration, these complete another of the main branches

of the subject.
The internal structure of the Earth, and the reaction caused by tlie con-

ditions of matter beneath the surface—involving much of the past history, as

well as the present state of our globe
—is another department of the subject ;

while the generalizations obtained by an accurate and detailed study of every

organic body that comes under man's observation, whether actually now
endowed with life, or having existed only in distant ages, and long since

extinct—all these together make up the physical history of the earth, or, in

other words, the science of physical geography.
6 Advantage arising from the Study <f Vhysical Geography.

—The study
of such phenomena as those here alluded to may be regarded not merely as

I>romoting the interests of man in reference to his material wants, but also
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as greatly affecting liis general intellectual advance. Tliis lias been well re-

marked by Alexander Von Humboldt, wliose knowledge of external nature is,

perhaps, greater tban lias been acquired by any man of our own or former

ages, and who, in the introduction to his Cosmos, has admirably touched upon
the advantage of such knowledge and the objections that have been raised to

it. I shall not hesitate to avail myself of the expressions of so admirable a
writer to illustrate this part of my subject. He remarks that,

'

it is the
intuitive and intimate persuasion of the existence of these relations which at

once enlarges and elevates our views and enhances our enjoyment. Such
extended views are the growth of observation, of meditation, and of the spirit
of the age, which is ever reflected in the operations of the human mind, what-
ever may be their direction.

'

Special accoi^nts of districts, and minute statements concerning those

portions of external nature presented for our investigation in a single country
are, no doubt, the most available materials for a general physical geography ;

but the most careful successive accumulation of such descriptions would be as

far from affording a true picture of the general conformation of the irregular
surface of our planet and the general conditions of matter at, above, or beneath
its surface, as a list and account of all the species of plants or animals found
in different districts would be from communicating knowledge concerning the

general geography of plants or animals.'* This latter subject, the geography
of plants and animals, involves the grouping of organic beings

—the extracting
from minute individual accounts that which is common to them aU in regard
to their climatic distribution—the investigating the numerical laws, or the

proportion of certain forms, or particular families, to the whole number of

species
—the assigning the geographical position of the district, where in the

plains each form reaches its maximum number of species and its highest
organic development. So, also, the final aim of physical geography is to

recognise unity in a vast variety of phenomena, and by the exercise of

thought, and the combination of observations, to discern that which is con-

stant through apparent change.
If, however, we would comprehend existing nature, we must not separate

the consideration of the present state of things from that of the successive

phases through which they have previously passed, and thus we have the word

history fitly introduced with reference to nature, and the phrases 'natural

history' or '

history of nature' strictly adapted to descriptions such as we
contemplate. The organic world—that portion of nature endowed with the

mysterious principle of life—is, as every one is aware, constantly exposed to

change, so far as the individual is concerned ; and a careful study of the rela-

tions that exist amongst organized bodies shows that this principle of change
extends also to those natural groups of similar individuals, which we deno-
minate species. But it is not only in the organic world that matter is con-

stantly undergoing change, and becoming resolved into its elements, in order
that these elements may enter into new combinations—such is the case, also,
with the inorganic materials, which are never permanently in repose, and
which have undergone many and important modifications, evidenced by the
condition of those strata of sedimentary rocks which compose a large part of
its crust, and which also contain numerous early forms of organic life now
totally lost, but originally associated in groups which have successively

replaced each other.

Vast, therefore, and complicated in a high degree are the phenomena, and

grand are the generalizations with which we have to deal in considering fully
the subject before us. It is founded on absolute facts, and on the observation
of what actually takes place and exists, but it involves the expression of many
phenomena co-existing in space, and an account of the simultaneous action of
numerous and conflicting natural forces. A view of the effects of time, and

Scfc Humboldt's Cosmos, Col. Sabine's translation, vol. i, p. 4 7.
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f lie analogy of tlie effects of time and space witli regard to tKe distribution of

organic bemgs, together with a general history of all terrestrial phenomena
in their mutual relations, render it at once a uniform and comprehensive
science.

Little has hitherto been attempted on the plan proposed in the present
work, to present in one view the principles of geographical science, and afford

means of studying this science on its true basis. Many important faets of

Ehysical
geography have, however, been accumulated by various authors, and

ave lately been arranged, both in Germany and England ; and while in the

present outline the plan and method are altogether distinct, including also a

wider range than has hitherto been thought necessary, the author has been
indebted to his predecessors, and to the works ot many naturalists and

travellers, for the substance of what is given. Tlie Cosmos, and other works
of Alexander Von Humboldt, Johnston's Physical Atlas, Hoffman's Phy-
silcalische Geographie, and in some cases Mrs. Somerville's Physical Geo-

graphy, as well as several admirable articles in the Penny Cyclapadia, will

e found freely quoted, though generally not without acknowledgment.i

CHAPTEE II.

FOEMS AND MODIFICATIONS OF INOEGANIC MATTEE.

5 7 . Limits of onr knowledge with regard to the earth's structure, and importance of heat as an

agent of change.— 8. Forms of matter.— 9. Forces affecting matter, and effect of cliange of

temperature.— 10. Sources and causes of heat.— 11. Chemical action.— 12. Tolarity.
—

]3. Material substances usually in combination at tlie earth's surface.— 14. Elementary
substances.— 15. Oxygen gas, and its important combinations. — 16. Combustion.—
17. Kitrogen, hydrogen, and chlorine, with their combinations. — 18. Non-metallic solid

elements.— 19. Metallic elements the bases of earths.— 20. Metals.— 21. Mutual action of

various forms of matter.— 22. Terrestrial magnetism.

ZIMITS of our hnoivledge with regard to the Earth's Structure, and

importance ofSeat as an Agent of Change.
—The knowledge that has been

acquired with regard to the Earth is very limited in some important respects,
but involves much interesting detail in others : it teaches much, but leaves also

very much untaught ; part of which is at present beyond our comprehension,
and part we can never liope to learn.

We know, for example, the foi-m of our Earth and the density of the

mass, we can compare this density with that of matter at the surface, and we
can also determine the absolute weight of the whole globe. All these conditions

exhibit direct reference to temperature ; and we learn by observation, that

while the temperature at the Earth's surface varies at different parts, having
relation to the solar rays, the temperature at a certain depth below the

surface is in all parts of the Earth uniform ; while below this stratum of uniform

temperature, there is an increase of heat with increasing depth, not altogether

regular and uniform, but sufficiently so as to render it highly probable, tliat

at a considerable distance down the heat is sufficiently intense to produce
fusion of even the most refractory substances met with at the surface. I'he

increase being about one degree of Fahrenheit's thermometer for every
fifty-five English feet of depth at all known deptlis, this, if continued in tlie

same arithmetic ratio, would produce the melting point of granite at a depth
of about twenty miles below t]ie surface.

When, too, we remenil)er tliat the temperature of the surface is so greatly
affected by the position of tlie Iv'irtli Avith regard to the Sun, as to admit of

innumerable climatal peculiarities, especially of those periodical changes we



190 PHYSICAL GEOGRAniY.

call Seasons ; when we further consider the effect of light, and the importnnt
relations of light and heat with electricity, galvanism, and magnetism, tlie

vast importance of the subject of heat will be understood, and tlie reason for

devoting some space to a consideration of the forms of matter, and their

relation with this and other imponderable agents, will be fully recognised.
8 Forms of Matter.—In the general views that may be taken of natural

substances, certain relations appear which afford the means of arranging
them in distinct classes, each distinguished by certain sensible and obvious

qualities.
The first class consists of Solids, under which form most of the kno-wn

part of the globe is presented. When in small masses, solid bodies retain

"whatever mechanical form may be given them :
—their parts are separated

with difficulty, and cannot be made to nnite readily after separation. Some
(called non-elastic) yield to pressure, and do not recover their former figure ;

others (called elastic) regain their form, after losing it by pressure. They
differ from each other in degrees of hardness, in colour, transparency,
and weight, and when having definite crystalline forms, in the nature of
these forms.

The second class consists of Fluids, of which there are fewer varieties.

These, in small masses, assume the spherical form: their parts possess freedom
of motion; they difi'er in degrees of density and tenacity, in colour and

degrees of transparency. They are usually regarded as incompressible. They
are contained in or repose on soHds, and assume the form of the vessel in

which they are placed.
The third class includes Elastic Fluids or Gases, which may either exist

free in the atmosphere, or be confined by solids and fluids. Their parts
are highly moveal^le, they are compressible and expansible. They are aU

transparent, and very rarely present colour. They differ materially in density.
It has been supposed by some natural philosophers that there exists also

a fourth kind of matter, which has been called Ether, occupying the spaces
between those aggregations of matter which form suns, planets, comets, and
satellites. The phenomena of light, heat, and electricity, and their relation

to the Sun in our system, liave been thought to require the existence of some

intervening material substance in order to admit of the action of forces or

powers recognised under those names.

9 Forces affecting Matter, and effect ofChange of Temperature.
—All matter

is subject to the law of gravitation, by which one portion is attracted to

another in proportion to its mass, and inversely as the square of the distance

intervening. Matter existing at the Earth's surface exhibits also the action of a

force called cohesion, which preserves the form of solids, and gives globularity
to fluids. This force is, therefore, a prime cause of the permanency of the

arrangements to which we owe the surface of the globe.
When any substance in a state which occasions the sensation of heat to

our organs, is brought into contact with another body which has no such

effect, the result of their mutual action from the difference of these conditions,
is that the hot body contracts and becomes cooler, whde the cold body
expands and becomes warmer.

The effect of heat is, therefore, generally to cause the particles of bodies
to separate from one another, and heat is communicated either by actual

contact, or by means of rays transmitted from the one body to the other.

As, however, there is nothing to afi'ect the weight of bodies in the com-
munication of heat to them, and they occupy larger space, after being heated,
than they did before, they must then become less dense.

In the case of matter in the liquid or aerial form, the communication of
heat is found by experiment to take place by currents, or particles actually

moving amongst each other. How far currents may be induced in bodies in

a solid state is not easy to decide. The effect of circulation thus produced
is easily recognised in the atmosphere, since the unequal heating of the
Earth by the Sun produces wind ; and it is seen also in currents produced in

the ocean.
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"WTien a substance in a fluid or solid state is exposed to tlie action of hoat,
a change of condition takes place, tlie solid becoming at first fluid, and then

assuming the aerial or gaseous state. "When, on the other hand, fluid or aerial

bodies are made to part with their heat, they assume in most cases a solid

form. Thus most of the gases become fluid, water becomes ice, &c.

Generally, when a change of condition takes place in consequence of the
addition or abstraction of heat from various bodies, the addition of heat pro-
duces expansion, and the subtraction of it contraction ; but the amount of

change of volume is different for different substances, and material bodies

change their states at very different temperatures. Owing to this it is that
the matter at the earth's surface assumes the form of solid land, mth a watery
ocean floating on the surface and filling up inequalities, while the atmosphere
floats evenly over the whole. We have here exemplified the three conditions

of solid, fluid, and aerial.

Although, however, generally the alteration of volume in different bodies
IS uniform during similar changes of temperature

—that is, although bodies

generally contract regularly while heat is being regularly taken from them,
and expand regularly during similar increase of temperature, this is by no
means invariably the case. There are many exceptions, but one is of xital

importance to every organized being on the Earth, and has had much to do
with the general constitution of the Earth's crust. Water contracts regu-
larly as it cools down to a certain point ; it afterwards expands slowly as the
heat is farther reduced, and as it congeals or assumes the solid form, it ex-

pands considerably, so that ice, instead of being heavier, is lighter than
water, and floats on its surface. Were it not so, the sea in cold latitudes

would become gradually frozen into a mass of ice, which the bright and warm
6un of summer would have little effect upon. In point of fact, however, water

congeals only at the surface, where it is liable to be acted on by the sun and

by warm currents of air, which tend to restore it to the fluid state. When
the water in a lake, or in the sea, approaches near the freezing point, it

begins at once to descend, diminishing in volume and becoming, therefore,

heavier, so that no ice can be formed till the whole of the water has been
cooled to the point where it possesses greatest density. When the ice is once

formed, it increases in thickness very slowly, the solid form of water being a

very bad conducter of heat.

10 Sources and Causes of Heat.—The cause of heat is by no means clear,
and there are many modes of producing it besides exposure to the sun's rays.
A piece of Indian rubber extended and suffered to contract rapidly several

times, becomes hot ; a nail is made red hot by hammering ; the axle of
a carriage takes fire by rapid motion, when the friction is not diminished by
grease ; the sudden compression of fluids and gases also produces heat ; and,
on the other hand, when by the air-pump a receiver is rapidly exhausted of

part of its air, the sudden expansion of the remainder produces a considerable
diminution of temperature. All these facts prove that one immediate cause
of the phenomena of heat is motion.

Since matter may be made to fill a smaller space by cooling, it is evident
that the particles of matter must have space between them It is also ])os-
sible that the particles themselves may be actually smaller than the inter-

vening space in the ordinary condition even of solids, and thus in all cases
currents of these particles may be produced dtu-ing the transmission of heat
and the action of other impondcraljje agents.

1 1 Chemical Action.—The various material substances met with in nature
arc not only in difl'erent mechanical conditions, but are also variously acted

upon by each other If, for example, we take the three substances, oil, Avater,
and soap-lees, it is easy to aliow that the oil and water will not mix or act

upon each other; the oil Avill separate itself from (he water and arrange itself

according to its M'eight, the two fluids not in the least combining. On tho
other hand, the soap-lees will mix intimately with the water, having none of
its properties altered. But if tho oil and soap-lccs are mingled, they wil^
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\mite, forming a soft solid substance, wliich is, in fact, a species of soap, and
differs materially from either of its constituent parts. Many substances iu
nature have thus what is caDed affinity fjr each other, combining intimately,
and the kind of attraction exhibited when two bodies have this affinity is

called chemical action.

Different bodies, however, unite with different degrees of force, and
one body is capable of separating others from certain combinations, so that
mutual decompositions of different compounds take place under favour-

able circumstances, and new combinations and new compounds are formed.
This has been called double affinity, and it involves a kind of preference of
one body, or set of bodies, over another. It is thus often described as

elective affinity.

Now, it is very important to understand the difference in kind, of those
two forces which have been called respectively attraction and chemical affinity.
Attractic n, whether that of gravitation, cohesion, or what has been called ad-

hesion (illustrated by the holding power of glue, mortar, &c.), never in any
case effects a change in the properties of bodies. On the other hand, wlien
two substances that have affinity are brought into close approximation, and
the affinities come into play, great and decisive changes take place in the
two bodies, and a new substance is formed, which may be altogether dif-

ferent in all its essential characteristics from either. This action is best effected

when the particles are most free to act on each other, and thus the addition

of heat or fluid often facilitates considerably changes of this kind. The order
of affinity is a matter also of great importance and interest.

12 Folarity.
—There is yet another force exerted on bodies, and tending

to produce the condition of things observable at the surface of the earth. It

is best described by the word polarity, and is exemplified by that form of

polarity exhibited m a bar magnet, which tends to place itself (when sus-

pended freely) in a certain position with reference to two opposite ideal points
in space

—the north and south pole
—near the extremities of the ideal axis

round which the earth revolves. The magnet also attracts to itself at one

end, and repels from the other, the extremity of a similar piece of iron also

magnetized. Chemical polarity, however, involves much more than ordinary

magnetic action, and must in the present state of science be imderstood to

include electricity and galvanism, as well as magnetism, if not light, heat, and
chemical affinity. The form known as galvanism is that which exhibits most
of the peculiar results of this force, while that called magnetism is not loss

interesting, as showing in some respects the most familiar, as well as dis-

tinctly marked phenomena of polarity, presented in a moderately simple
form. Electrical attraction and repulsion are equally striking, and not less

simple in illustration.

Electric or galvanic action is generally connected either with the evolu-

tion of heat or chemical decomposition, and is excited by heating or rubbing
certain solid substances, and by the contact of others of different kind when
immersed in certain fluids. Changes of temperature at the Earth's surface,

however, elicit magnetic and electric currents, and these again produce results

which are among the most interesting that are met with on the globe. The
Earth itself may be regarded as a magnet, and terrestrial magnetism may thus

be ascribed either to inequahties in the temperature of the globe, or to those

galvanic currents which we regard as electricity moving in a circuit. Scarcely

any important change can take place in the atmosphere without the dis-

turbance of electric equilibrium.

13 Material Substances usually in combination at the Earth's Surface.
«^The in'.imate action of these forces, if they are distinct, or the various modes
of action of this one most varied force, if indeed there is but one, have pro-
duced those combinations which are presented at the Earth's surface, and
have formed this variety of condition which is there recognised. Thus it is

that some solids are constantly on the verge of change, under ordinary con-

ditions, whilo others are so permanent as to yield scarcely, if at all, to the
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most extreme action of tliis force that we can bring to bear upon them.
"While, also, some bodies are occasionally permanent in the fluid form, otlicrs

can hardly be preserved in that form when very slight changes of temperature
occur, and some of the aerial or elastic fluids are so little affected by the ab-

straction of heat or increase of pressure, as not yet to have yielded to the

greatest efforts that have been made, although others are readily altered and
made to assume the liquid form. Some decompositions also are easily
effected, while others are so only with extreme dilficulty ; so that the chemist,
whose object it is to determine the ultimate constituents of matter, is often at

a loss to know whether, after all his labours, he really obtains an elementary
body, or has to account for effects produced by assuming the admixture of

portions of a body whose properties are not yet even imagined.
Notwithstanding this doubt of the ultimate elements, since it is necessary

for the purposes of science to have certain principles and generally acknow-

ledged facts from which to proceed, it has been foimd convenient to regard all

those bodies which no art has yet been able to decompose as elementary.
Thus it is usual to speak of a considerable number of elementary substances,

many of which, however, may be really compounds, and many are so extremely
rare in nature, or present in such small quantities, that in general descrip-
tions they may almost be neglected.

14 Elementary Substances.— Of the so called elementary substances,
several are abundant and well known, and others are highly important in

combination, though of themselves rarely or never seen. They are of two

very distinct kinds—those which are metallic, and those non-metallic. The
whole number certainly known at present is fifty-nine, of which forty-three
are metals, and five gases ; btit of this number only aiiout thirteen are abun-

dantly present in the rocks that make up the mass of the Earth's crust. The
rest are chemical or mineralogical curiosities, or else occur in quantities so

small as not greatly to afft^ct the whole mass, however useful and important
to man.

The thirteen elementary (?) substances most abundantly distributed are

iLe following :
—

Four gases
—

oxyacn, hydrogen, nitrogen, and cJilorine ;

Three non-metallic solid elements—silicon, carhon, and sulphur ;

Five metals, important as alkaline bases—calcium (basis of limo),
sodium (basis of soda), potassium (basis of potash), magnesium
(basis of magnesia), aluminum (basis of alumina, the ingredient
of clay) ;

One true metal—iron.

15 Oxygen Gas and its important Combinations.— Oxygen gas is beyond
all comparison the most abundant material present at the Earth's surface, for

although not met with in a free state, it is found mixed with nitrogen forming
the atmosphere, with hydrogen forming water, and with silicon, calcium,

sodium, potassium, magnesium, aluminum, constituting various substances
known as silica or flint, lime, soda, po! ash, magnesia, and alumina. It also forms,
with iron and other metals, a vast number of the most abundant of the ores

and minerals. On the whole, as much as one-half by weight of the materials

of the Earth's crust consists of this gas. Oxygen gas is colourless, and a little

heavier than atmospheric air. It may be made to imite with all the othet

elements except one (fluorine), and in many cases its combination, atom for

atom, with another element, forms ^^hat is called an alkaline base, while a

larger proportion of oxygen produces the substances called acids. Other

proportions of this gas with other elements produce neutral bodies (those
which are neither acid nor alkaline), of which the most remarkable instance

in nature is water, a mixture of oxygen and hydrogen. A number of other

combinations, under the name of salts, also derive their important propertus,
and many of their most interesting pccidiarities. from the presence of oxygen.

16 Combustion.—The phenomenon of combustion is one whicji it ia

O
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chiefly the province of the chemist to consider in reference to the various

elementary bodies, but it is also very essential that we should have a general
idea of its nature, in order to comprehend the mutual relations of light, heat,
and chemical action. The combinations of oxygen with other substances are

attended with an alteration of volume and the evolution of heat, and often,
but not always, by a considerable amount of light; and in common language,
when a body combines with oxygen, it is said to be burned, and instead of

undergoing oxidation, is said to suffer burning, while a body which can com-
bine with oxygen and emit heat is called a combustible. It is important to

remember, that no loss whatever of ponderable matter occurs in combustion,
and that the matter formed may always be collected and thus proved to have
the weight of the oxygen gas added to that of the combustible, which has
either been reduced to an ash, or has entered into new combinations during
the process. There is no such thing as annihilation discoverable in nature.

17 Nitrogen,, Hydrogen, and Chlorine, with their Combinations.—Nitrogen
gas is a singularly inert substance. It is tasteless and inodorous, and is lighter
than atmospheric air, of which it forms four-fifths, and in which it seems chieily
to act as a diluting medium. Forming so large a part of our atmosphere, it is

necessarily a very important and abundant material, but it mixes with few

elements, and its properties are cliielly negative. In many respects, it ia

remarkably contrasted with the third highly important gas, hydrogen, which,
indeed, has been compared to metals, in its relation to other elements,

although it is the lightest substance known in nature, and is highly
inflammable.

Water—a substance universally distributed at the Eartli's surface, and

present there in large quantities
—is the result of the combustion of hydrogen

and oxygen gases. It is eminently a neutral body, and is to a remarkable
extent capable of dissolving various proportions of other substances—a quality
which is well illustrated in the composition of sea water, whose density is

greater than that of pure water, by the addition of 3^ per cent, of saline

matter. It is probable that, at high temperatures, water is capable of holding
in solution a portion of almost every substance in nature. It is chiefly
the remaining gas, chlorine, combined with soda, which makes up the saline

matter present in sea-water.

18 Non-metallic Solid Eleme)its.—Amongst the substances presented in

a solid form under ordinary atmospheric conditions at the Earth's surface,

carbon, silicon, and sulphur are highly important, extremely abundant, and

widely distributed. They are all of them also witJiout those peculiarities
which characterize metals, in the ordinary acceptation of the term. It will

be as well to describe the more usual forms of these elements.

Carbon occurs in three very different forms in nature, being crystallized
in the diamond ; existing in a state of partial crystallization, but of a very
different fundamental form, in graphite or plumbago (the common black lead);
and in a very different state again in the varieties of mineral coal. It appears
to be quite infusible at any temperature, or under any circumstances to

which it has yet been exposed by the chemist, and seems to offer itself under
this variety of aspects, according to the structure of the substance from which
it is derived, and the mode of its preparation, when obtained artificially.

Carbon is abundantly present in all organic substances, and is a principal

ingredient in the carbonates, of which limestone (carbonate of lime) is the

most widely distributed, and the largest m quantity.

Sulphur is likewise an elementarv substance, occasionally found native and

pure, but more commonly combined with other elements. This is especially
the case with regard to the most important metals, which are, with few

exceptions, fovmd associated with this substance. The metal arsenic, and
another rare metal called selenium, exhibit very remarkable analogies with

sulphur in their mixtures with metals.

Silicon is the name given to an elementary substance derived by removing
its oxygen from pure silica, which in the state of flint or siliceous earth is one of
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the most abundant of all the matters that compose the Earth's crust. This
mineral constitutes sand, all the diflerent varieties of sand-stone and quartz
rock, and, combined chemically with alumina, it forms a very large propor-
tion of all clays. In its pure and elementary state it is of little interest,
but in consequence of the number and importance of its combinations, it is

beyond all comparison the most remarkable of the non-metallic elements.
Combined with lime, potash or soda, magnesia, or alumina, and often with
iron, it forms nearly all the other mineral ingredients of granite, mica-slate,
volcanic rocks, shales, sandstones, and various soils—in. other words, of all

rocks, with the exception of pure limestones.

19 Metallic Elements the Bases ofEarths.—The metal calcium mixed with

oxygen (with which it combines so readily as not to be preservable, if exposed
in contact with any known substance containing that gas) forms the substance
called lime, and this again combined with carbon and an additional supply of

oxygen (carbonic acid), is the ingredient of all marbles and limestones, in-

cluding under that name chalk and other calcareous bodies of whatever kind.

Combinations of other elements with lime are also abundant in nature, and of

these sulphate of lime (gypsum or alabaster) is one of the most
interesting.

Alumina, derived from an obscure metal, just as lime is derived from
calcium, is rarely met with in nature, except as a very hard and precious
minei'al, called the oriental sapphire, which exhibits its true crystalline form.
It is as silicate of alumina or clay that this material is most interesting in

reference to tlie Earth's crust. In that form, however, it is universally and

abundantly distributed.

Soda and Potash are two other substances which are very widely dis-

tributed ; the former in sea water with chlorine, the latter in nitre {saltpetre).

Magnesia, in like manner, is very plentiful, althougli the qviantity is not so

great as in the case of some other substances which may be regarded as

proximate elements.

20 Metals.—Iron is the only metal wliich is at once so universal and so

abundant as to bo worthy of a rank among the principal ingredients of the

globe. It is not found native in the Earth, though fragments are met with
on the surface, containing this metal in association with other metals, but its

ores are numerous, and its presence is everywhere recognised. It is quite
unnecessary to define and describe a substance so universally known.

These various substances, the remaining elements, and numerous combina-
tions of these and other elements, amounting, however, in all to a comparatively
small number, are mixed together in certain definite proportions, and thus
form what are called minerals, groups of which in mass are designated rocks.

Minerals, in most cases, are capable of assuming definite forms, and become
crystallized into certain recognisable shapes, the study of which, and of their

relations with each other, forms the basis of the science of mineralogy. The
consideration of those masses of minerals which we have described as rocks,
the earths, clays, limestones, sandstones, ttc, thcA'arious kinds of granite and
slate, and all other great and widel3'-spread collections of like minerals, forms
one department of geology, and is more immediately interesting in the study
of physical geography.

21 JSfidual Action oj" various Forms of Matter.
—

Heverting to the obser-

vations made in the beginning of the present cha])ter, it will be under-
stood that the division of all matter present at the Earth's surface into three

parts
—

namely, solid, fluid, and aerial—has its origin in certain conditions of

temperature and certain chemical combinations. It is not, as we have now
seen, an essential condition of matter that there are these various states, it is

rather what may be called an accidental condition, but at the same time one

particular state seems much more consistent than any other with the known

properties of some of the elements, and also of some of their combinations.
Tliese various conditions, however, involve many modifications, cliieflv

mechanical, and the fact that air and water are cai)able of retaining small

quantilies of each other, and of various elements in solution and suspension,
o 2
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witliout cliemical cliano;e, causes some very important and lii^Uy interestint^
results. The crust of the Earth is greatly affected by the passage over it of

air and water ; these latter substances also greatly affect each other, and the

whole mechanical structure of the crust is, in fact, due to the action of air and
water, and air mingled with water, as modified by the changes of temperature
resulting from the partial incidence of the sun's rays on the surface, and the

more or less favourable condition of the atmosphere for transmitting light and
heat, as well as of the Earth's surface for receiving them. Thus, it is that

Meteorology and Hydrology become part of Physical Geography, and that

the sciences relating directly to air and water require to be considered as

portions of a more general science, Avhose object it is to describe general
terrestrial phenomena. Thus also it is that Chemistry is to a certain extent

required for the same end, and that the laws affecting those forces M'hieh

modify the material elements, must be in some measure explained and under-

stood, before we can proceed to consider either the surface or structural

phenomena ofour globe.
22 Terrestrial Magnetism.

—There is yet one more subject to be con-

sidered before passing on to the material phenomena of the globe. The
researches of natural philosophers, chiefly of our own day, have brought to

liijht a vast group of facts concerning the magnetic condition of the Earth,
and have shown that which is now designated

'

terrestrial magnetism,' must
be regarded as one of the most important, if not

absolutely the most important,
of all the imponderable agents. We have already alludled to the phenomena
of magnetism, commonly so called, and have said that the tendency of a

magnetic needle to arrange itself in a certain direction, is connected witli a

subject of great extent and high interest. The Earth, in fact, exhibits a
certain amount of magnetic force, and this is manifested at the surface by
three classes of phenomena : varying intensity of the attraction ; varying
declination, the needle not always pointing to the same spot or pole on the

Earth's surface ; and varying inclination, or amount of departure of the needle
from the horizontal plane. This latter variation is called the dip of the mag-
netic needle, and the declination is commonly spoken of as the variation of
the compass. In other words, when a compass is referred to, in diflerent

parts of the Earth, or at distant periods, the needle will not be found always
to arrange itself so quickly in its position of rest ; it will not always point to

the same point, and it will not, if suspended, freely repose in a horizontal

plane, or at the same angle to the horizon. In illustration of this, it may be

Tuentioned, that while in the year 1657, the needle pointed due north in

London, this was not the case in Paris till twelve years afterwards, notwith-

standing the small difference in longitude between the two cities. At the

present time, the whole of Europe, except a small part of Russia, has west
declination, while in Asia the declination is east.

But the most remarkable fact with regard to this constant shifting of the
direction of the needle, is that there is an hourly change of position dependent
on the apparent course of the sun and the lapse of time between the observa-
tions. The hour of the day may in this way be known between the tropics,
and the movements of two small bars of magnetized steel suspended from a

thread, even ifthey are suspended at depths beneath the E-irth's surface, will

measure accurately the distance which separates them. There are also parts
of the Earth where the mariner, who has been enveloped many days in \0'^,

seeing neither svm nor stars, and having no means of determining time, may
know with certainty, by an observation of the magnetic inclination, whether
he is to north or south of the port which he desires to enter.

The hourly changes of declination of the needle seem to be governed
by the sun, while that luminary is above the horizon of any spot, but they
also have reference to the actual position of the spot on the globe, and its

distance from the magnetic poles. Throughout the northern hemisphei'e the
mean movement of the north end of the needle from 8^ a.m. to 1^ p.m. is

from east to west, and in the southern hemisphere, at the same time, from
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west to east. Thus, along a line near tlie equator there is no liorary rariation
in declination.

The name of magnetic poles has been applied to those points on the Earth's
surface where the horizontal force disappears. Of these there are two in each

hemisphere, not far removed from each other, or from the true poles of the

Earth, but unequal in the amount of their attractive force. The focus of

greatest intensity in the northern hemisphere is in North America, near the
south-west shores of Hudson Bay, in 52° N. latitude. The corresponding
weaker focus is in Siberia, about 120° E. longitude from Greenwich.

It IS known that the forces which attract the north end of a magnet and

repel the south end, preponderate in the northern hemisphere, while in high
latitudes, in the south hemisphere, the converse is the case. There is, there-

fore, in addition to the line of no declination, near the equator, anotlier line

of no preponderance of the northern or southern force, and it is found that
both lines are extremely irregular.

The intensity of the magnetic force is measured by examining the oscil-

lation of a suspended needJe, and is determined with very great accuracy.
The intensity increases towards each pole, and thus we have a line of least

magnetic intensity near the Earth's equator, in addition to those lines already
mentioned, and quite distinct from them.

Intimate relations have been discovered between the state of electricity
of our atmosphere and the magnetic condition of the Earth, and it is known
that while a conductor of electricity is rendered magnetic by the passage of
an electric current through it, so also magnetism gives rise by induction to

electric currents. The identity of electricity and magnetism is thus fully
made out.

The important discoveries of Faraday on tlie condition of matter with

regard to magnetic influences—magnetic force afl'ecting all bodies as necessa-

rily and directly as the force of gravitation,
—has given new interest to this

subject. According to the result of his experiments, all substances arrange
themselves into two great divisions—the magnetic, in which the substances

tend to place themselves parallel to the direction of the magnetic needle, at

the spot where the experiment is performed ; and the diamagnetic, where
the tendency is to assume a direction at right angles to that of the needle.

By far the greater portion of the materials which compose the Earth'a
crust belong to the latter, or diamagnetic class; for even as respects the rocks

and mountains, the ([uantity of magnetic matter needed to counteract the

diamagnetic tendencv is very large, and the ocean, lakes, rivers, and atmo-

8] 'here exert their effect as diamagnetics, almost uninfluenced by any magnetic
matter. Mr. Faraday has suggested the possibility of magnetism being, in

fact, generated in the atmosphere by light proceeding from the sun, and

passing rapidly through the air, but he wisely suspends any theoretical con-

siderations uutd experiment has given a suificient groundwork for them.

However this may be, there can be little doubt that for all practical purposes
we must regard the magnetic force as resident only on the surface, or rather

just within the oxidised crust, which is all that we actually know of our

globe. The Earth is not, as was once imagined, an inert mass, having, by
some unimagined means, a peculiar power to attract iron towards its two

poles of rotation. It is a mass of matter, every part of which is affected by
nia'^netic force, and which is, throughout its external crust, hard and immove-

able as that may seem, exposed to changes and modifications of the most

extraordinary kind, and of great extent.
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/CONSTITUTION of the AhiiosjjJiere.—W'e proceed now to consider that

C_y portion of the material universe present in an aerial form at the Earth's

surface, and which has lons^ heen known under the name of atmosphere.
Tlie atmosphere is highly elastic, and therefore more dense near the Earth's

surface than in its upper portions, where there is less pressure ; but notwith-

standing its great elasticity, there can be no doubt of its terminating abso-

lutely at a small elevation compared with the magnitude of the Earth. The
real extent of tliis gaseous veil has not indeed been very satisfactorily deter-

mined, and has been variously estimated at from forty to a hundred miles ;

but as the diameter of the Earth is eight thousand miles, the largest estimate

does not assume it to bo more than one-fortieth part of the radius, and there

is no reason to suppose that it is nearly so much.
The weight of the whole atmosphere can be accurately determined, and

the degree of pressure at any point is also a fact which ofiers little difficulty
in determining. By depriving of air the closed upper extremity of a tube
filled with mercury, which opens below into a cistern also fidl of mercury,
the pressure of the whole column of the atmosphere may be measured against
that of a column of mercury, and thus the pressure is found to be equivalent
to about fifteen pounds on every square inch of surface.

The constituents of the atmosphere are as follow. Of every 10,000 parts
of air in the ordinary state with regard to moisture, there are—

Oxygen 2,100

Kitrogen 7,750

Aqueous vapour 112
Carbonic acid gas 4
Carburetted hydrogen 4

10,000
There is also a trace of ammoniacal vapour.

It was formerly supposed, that in whatever part of the Earth it is taken,
at whatever depth or height above the mean level of the surface, or under
other peculiar circumstances, the constitution of the atmospheric air was

exactly the same. Altliough this is not quite true, it is very nearly so, the

quantity of oxygen varying slightly, but perceptibly, in different seasons of

tlie year, and over the sea, or in the interior of continents. So much change
by oxidation is constantly going on at the Earth's surface, that it woidd be

strange if this were not the case ; but the absolute quantity of this gas com-

pared with the surface and the materials exposed to its action, is far too great
for the change to be readily perceived.*

* It may be interesting to repeat here the different localities from which tlie atmo.^pheric
air has been chemically examined, to show how little the proportion changes. The air I'roni

the Alps was analysed by the younger Saussure ; from Spain, by I)e 3Iarti; from France and

J^gypt, by Berthollet ; from England and the coast of Guinea, by Davy ; from the I'eak of
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In addition to the materials already mentioned, there are also traces of
ammoniacal vapour and even of some other gases in the atmosphere ; but
these, although important in their influence on organization, are not to be
considered as afi'ecting the general physical condition of the air. It has also
been supposed that the atmosphere contains, diffused through it, minute por-
tions of the vapours of all those substances with which it is in contact, even

including earths and metals. Although, however, unknown ingredients may
be occasionally mingled with the atmosphere and impart to it deleterious

properties, such ingredients being of too subtle a nature, and present in too
small proportion, to be discovered by our imperfect instruments, it yet ap-
pears that a limit exists to the production of vapour of any tension by bodies

placed in such a medium as the atmosphere, and that beneath such limit they
are perfectly fixed.

24 Its Chemical Condition.—Two views have been entertained of the
nature of the union that exists among the elastic bodies forming our atmo-

sphere. It has been generally supposed to be a chemical compound, because
the proportions are very nearly fijted, and the ingredients do not tend to arrange
themselves according to their different specific gravities. It is, however,
more probable that the mixture is, afler all, mechanical, the various elastic

fluids not having any attraction or repulsion towards each other beyond that
of the simple action of the law of gravitation, and each of the ingredients

exerting its own separate pressure, and behaving as if it were itself free, and
formed a distinct atmosphere.

The most important and valuable investigations in the science of meteor-

ology, have been founded on the assumption that there are two distinct

atmospheres, one of dry air, and the other of aqueous vapour, and that

these are mixed mechanically together ; and also on the conclusion that

the relations of these to heat are different, and their states of equilibrium

incompatible with each other. Thus are produced those changes of condition

consequent, as we know, upon changes of temperature, and also those other

changes resulting in what is called climate.

25 Its chief Importance in Physical Geogra'phy.
—The atmosphere may

be chiefly regarded as important in Physical (jrcography in its relations with

light and sound ; with heat, as the means of distributing temperature ; with

water, as the means of distributing moisture over the Earth ; and with

electricity, as connected with the mode of action of this force m aU its various

forms. The motion that takes place in the atmosphere, and which we deno-

minate loini, is thus a matter of vital interest, since it aids in these distribu-

tions, and affects also very directly many operations of man. The optical
and acoustical phenomena of the air being, to a certain extent, independent of
its motion, though not uninfluenced by it, may first be considered. We may
then study the phenomena of the winds, and afterwards proceed to consider

some points connected with the distribution of heat and water.

26 Its Relation to Light.
—In its relations to light, our atmosphere plays

a very important part, and greatly affects the action of several forms of the

imponderable force ; and whatever its origin or true nature may be, it is

cajiable of transmission through certain bodies, thence said to be transparent,
of w hich the atmosphere is one.

It is found that in being transmitted or passed through a transparent

body, a change of direction of the ray of light takes place whenever the sub-

stance through which light passes becomes of difl'erent density, or when
light

passes from one medium to another of different density. Thus, when a stick

13 placed in water, and is not vertical, it wdl appear to an eye looking down

Tcneriffe, and near tlic summit of tlie Andes, by Ilumboliit ; and from the still loftier elevation

of X-',000 feet, (attained in a balloon,) by Gay Liissac and Tlienard ; and all these gave results

api)roachinj,' as nearly as possible to eacii other. The observations of Lewy arc those referred

to as showing a slight difference in diiferent i)art8 of the Karth.
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upon it as if it were bent, for the water is more dense than the air, and the

body is seen only by means of the rays of hght which proceed from it ; and
thus, also, if light pass through air of different density, the rays are bent at

an angle or curved. A part only of the light, however, is transmitted, part
of it being actually lost, part of it reflected, and a part dispersed. It is im-

portant to remember that, in proportion as light passes through a greater
thickness of matter, as for example, of air of varying density, it becomes less

and less in quantity, being gradually absorbed, dispersed, and reflected.*

It is usual to speak of the bending of light in its passage from one medium
to another of difl'erent density, under the term refraction, while the throwing
back of light from a surface is called reflexion. A ray falling on a body is

said to be incident. The part transmitted is refracted, and that thrown
back, reflected.

The course of a ray of light in its progress to the earth is, therefore, as

follows :
—The ray falls on the uppermost limits of the atmosphere, and meets

there an elastic transparent fluid : at this point it is turned aside or refracted,
a small part of it being, however, reflected back into space, a part dispersed,
reflected, or distributed into the surrounding atmosphere, and a part abso-

lutely lost. As it proceeds through the air towards the Earth, it passes
continually into a denser atmosphere, because the pressure increasing, and
the air being elastic, the dimensions diminish, and at each instant the ray
becomes therefore more and more deflected, while more and more of it is

absorbed, and more is also dispersed and reflected. The portion that reaches
the Earth varies in quantity according to the extent of atmosphere passed
through, and its density, and is therefore not constant ; but whatever the
amount be, this portion is reflected back from the surface of opaque bodi s,

or transmitted, with still further loss, through transparent ones, and so again
and again till it is completely dispersed or destroyed.f

Diminished splendour, and the false estimate we make of distance, from
the number of intervening objects, lead us to suppose the sun and moon to be
much larger when in the horizon than at any other altitude, though their

apparent diameters to the eye when measured are then somewhat less. These
and a number of other effects are results of refraction and the partial loss

of light in passing through a great thickness of atmosphere.
In consequence of the dispersion of light by means of the atmosphere, we

obtain all those varieties of half shade which alone enable us to make use of

organs of vision constructed as ours are. If it were not for this, we should

constantly have either full broad and dazzling light, or deep black shadow
and impenetrable darkness. The objects from which light is emitted are few,
and, with the exception of the sun, are rarely available, except by artificial

means, so that in countries Avhere the sun is often long absent, or where the
clouds obscure its face during a large part of the day or year, the inhabitants

would, in the cases alluded to, be in total darkness. A large quantity of light

being, however, dispersed and reflected from particles of vapour in the air,

there can hardly be found at any hour of the night, or at any season, a total

absence of light, and there are no sudden and abrupt transitions to affect our
dehcate organs of vision.

27 Ticilight.
—
During a fine, clear, calm day, in our northern latitudes,

it may be observed, that as the sun approaches the horizon, the sky in the
•west assumes a yellow or red tint ; towards the zenith, or directly overhead, it

becomes whitish, and the sky is less clear ; until just as the sun has faii'ly

* See ante, p. 76

t The quantity of light that passes througli the atmosphere in different states may be thu.

estimated:—Of 10,000 ra^'s falling on the surface of the Earth, 8123 arrive at a given point il

they fall perpendicularly, TO.'l if the angle of direction be 50°, 28-^1 if it be 7°, and only five

rays arrive through a horizontal stratum. In consequence of so large a proportion of light being
sometimes lost in passing through the atmosphere, many celestial objects may be altogether
invisible from a plain, and yet be visible fi-om elevated situations.
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sunk below the horizon, a red coloiir is seen in the east opposite to the

setting sun. This is the commencement of the phenomenon called twilight,
and is OAving to the existence and properties of the atmosphere, and chiefly to

the light being reflected from its higher portions. It depends, however, on
the position of the Earth with respect to the sun, and also the condition of

the atmosphere at the time, how long this phenomenon shall continue ; since,

in the fogs of winter, darkness comes on almost immediately after sunset,

while, on a clear summer evening, the broad light of day continues for more
than an hour little diminished. A similar phenomenon of twilight occurs in

the morning before sunrise.

Investigations concerning the absolute limits of our atmosphere have been

greatly assisted by careful observations on the duration of twilight, but tiie

subject is one of great intricacy, and the results which have been hitherto

obtained are not absolutely conclusive.

28 3Iira(/e.—It is not only the rays of light that proceed from a lumi-

nary without the Earth, but also those emanating or reflected from bodies at

and near its surface, tliat arc refracted by the unequal density of diflVrent parts
of the atmosphere. The phenomenon of ordinary refraction, as it occurs in
fluids of equal density throughout, is exceedingly simple, of whatever kind the
fluids may be, vAhen once the principle of refraction is understood; but this ia

not the case with some curious appearances connected with unusual and irre-

gular refraction producing optical illusions, and not unfrequentiy assuming all

the appearances of direct reliection. The word mirac/e has been applied by
the Irench to such phenomena, and as there is no satisfactory English trans-

lation, we must be content to adopt it.

The illusions of mirage differ according to circumstances, and they are
sometimes exceedingly strange and almost startling in their character, pre-

senting an image of what really exif^ts, but is entirely out of the range of

ordinary vision. Sometimes, also, they exhibit parts of objects, broken, dis-

torted, and out of place ;
sometimes they confuse in a singular manner the

true outlines of objects, and occasionally they present a gorgeous and fairy-
like spectacle

—
superb palaces, w ith their balconies and w indows resting on

the bosom of the broad ocean, lofty towers near them, herds and flocks grazing
in wooded valleys and fertile plains, armies of men on horseback and on foot,
with multiplied fragments of buildings, such as columns, pilasters, and arches.
All these may be seen again repeated in the air above, and fringed with red,

yellow, or blue light.
Phenomena so striking can be explained only by a reference to the condi-

tion of the atmosphere when in an unusual state with regard to moisture as
well as density, and they may be conveniently arranged under one or other of
the three following classes : vertical reflection, lateral reflection, and suspension.

The most simple example of vertical reflection is that often observed in hot

sandy deserts, and occurring after the soil has become heated by the presence
of the sun. In such cases, the prospect seems bounded by a sheet of watei*,
and underneath each object, as the villages which in Egypt are generally
built on small eminences, the apparent reflection is seen as if in water. A
singular effect of this kind is described as having been noticed in India, whero
Captain Maunday states,

' A deep, precipitous valley below us, at the bottom
of which I had seen one or two miserable villages in the morning, bore in the

evening a complete resemblance to a beautiful lake. The vapour, which
played the part of water, ascending nearly half-way up the sides of the vale,
and on its bright surface trees and rocks were distinctly reflected.'

In horizontal reflections the image is presented sideways. In this manner
Dover Castle has been seen from near liamsgate, as if an intervening hill,

which under ordinary vision cuts off a part of it, were actually removed ; and
m this way, too, the French coast has been seen distinctly, and in all its

details, from near Hastings, although the distance is sufficiently great to
render it invisible by ordinary refraction.

The phenomenon of suspension is not less remarkable, and is caljii in sea
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language, looming. It consists in the representation of an object immediately
above its true place, either in its true position or reversed. Thus, Captain
Scoresby describes that he on one occasion distinctly recognised his father's

ship at sea, by its inverted image in the air, altliough the distance between
the two ships was as much as thirty miles, and the ship was therefore far

below the horizon of that from which it was observed.
All these phenomena, and their different modifications, depend on the dif-

ferent density of the lower strata of the air, and as this difference of density
may be occasioned both by heat and moisture, and as heat may be reflected

from a mountain side as well as from the horizontal surface of a plain, and
from the sea as well as from the land ; and further, as contiguous vertical

columns of air, as well as horizontal strata, may be of different densities, it is

easy to understand why mirage may be seen in very different situations, and

why it presents such varied appearances. It will also be evident that any
cause which re-estabhshes the equilibrium of density in the different portions
of the air must cause the illusions of the mirage to vanish. Calm in the

atmosphere is almost essential to the phenomenon in question, and it has been
remarked that this perfect calm is often the precursor of a tempest.

29 Colour.—The ray of white light proceeding from the sim, and whose
course we have traced through the atmosphere, has been found to consist, in

reality, of several rays, some of which communicate to our eyes the notion of
various colours, while others seem chiefly important in producing heat or
chemical action. It is found, also, that these rays are differently affected by
passing through, or bemg reflected from the same substances, some being
more readily absorbed and lost than others. Thus, the impression on our
senses in looking through the clear atmosphere, is that of blue, while the

setting sun communicates red or golden light to clouds, according to the cir-

cumstances under which the light falls.

The colours which, being combined, make white light, are three, and are

called blue, red, and yellow, but several well marked modifications of these

exist, and it is usual to speak of seven primitive colours—viz., red, orange,

yellow, green, blue, indigo, and violet.

All substances known, however opaque, allow some portion of light to

pass through them, and all, however transparent, absorb and destroy some

rays. The colours of bodies are derived from their power of absorbing
certain rays more readily than the rest, and thus giving forth light, which, in-

stead of being a mixture of colours in the proportions of white light, have
some colour in excess, the idea of which they communicate to the eye. When
light also passes through a transparent medium, such as a prism, a glass

sphere, or a drop of water, it becomes decomposed, and in this way are pro-
duced some of the most striking meteoric efiects in which colour appears.
Bodies that reflect all the rays in the same proportion appear white, those

that absorb all are black ; a violet reflects the violet rays alone, and absorbs

the rest ; while a leaf reflects the blue and yellow rays, absorbing the red,

and produces by a mixture of the two the compound colour known as green.

Very careful observation has shown that there are dark lines in the image of

the sun received on a screen after the transmission of a ray of hght through
a prism, and these by their permanence and uniformity appear to show that

certain rays are absorbed in passing from the sun, or perhaps in traversing
the solar atmosphere.

30 Atmosj)keric Meteors exhihiting Colour.—The rainboic, one of the

most striking of the common but occasional meteors, is the first that requires
notice. It is a circular arch of variously coloured light, visible in the heavens

when the sun or moon is shining, and when at the same time a shower of

rain is falling,
—the spectator being placed with his back to the sun, and

observing the falling rain. Besides the principal bow, a second bow with

inverted colour is often seen outside the prmeipal one. Both consist of con-

centric bands of the prismatic colours, arranged as they have been described to

occur in the solar spectrum. The lower edge of the interior bow is violet.
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It is not very difBciilt to comprehend generally the cause of the rainhoM-,

A ray of sunlight entering a drop of water as it is falling to the earth ia

refracted as it enters, and the refracted ray is subsequently reflected from
the inside of the drop on its opposite side, and then emerges and proceeds
towards the eye of the spectator, placed as has been described. But the rays
of colour being refracted to diflerent points, and becoming a hne of colourod

light as they issue from the drop, a part only will really reach the eye of the

spectator, and from one drop he will see one colour. The same will happen
with all the other drops, and the eye will only be sensible of a band of coloured

light having an apparent breadth about equal to four and a half times the sun'a

apparent diameter in the case of the inner bow, and an outer band about half

as large again.
The appearance sometimes observed around the sun and moon, and termed

lialo or corona, is caused by the refraction of light by particles of water

floating in the air. Parhelia—repetitions of the sun near the true place of

that luminary, and athelia or false suns, are referred to the refraction of light

by floating prisms of ice. These and a number of rarer results of the action

of those laws which affect light, produce their effect in consequence of the

peculiar condition of our atmosphere, its occasional and irregular contents,
and its unequal density.

31 The Relation of the Atmosphere to Sound.—If the atmosphere were

removed, and our organs of hearing remained as they now are, a death-like

silence would appear to us to pervade nature ; for all sound is connected with
vibrations of particles of the air, producing waves tliroughout the whole mass,

though each individual particle does not move far from its state of rest. The

appearance of a field of ripe corn when agitated by wind, offers a good illus-

tration of the condition of the atmosphere when transmitting sound, the only
dift'erence being, that each ear of corn is set in motion by an external cause,
and is uninfluenced by the motion of tlie rest ; whereas, in air, which is com-

pressible and elastic, when one particle begins to oscillate, it communicates
its vibrations to the surrounding particles, which transmit them to those

adjacent, and so on continually.
The velocity of sound is uniform, and quite independent of its loudness ;

but whatever increases the elasticity of air, must accelerate the rate of the

vibration, so that sound travels faster in warm weather than in cold. The

speed at the temperature of 62^ Fah. is 1143 feet per second, whereas at

freezing temperature, sound only travels 1089 feet in tne same time. It is an

interesting fact that the rate of speed of sound is faster than would appear
from theory, unless the result of the compression of the air in the trans-

mission of the wave is taken into account. It has been already said that

compression of an clastic fluid produces heat, and we have just seen that heat

quickens the rate of transmission. Thus the actual rate at which sound
travels is about one-sixth greater tlian it would have been, if the temperature
remained unaltered during tlie compression of the atmosphere.

The transmission of sound, therefore, as well as the ten thousand other

changes going on about us, are themselves engaged in originating stOl further

chanires, and calling into action powers and forces at first little suspected.
All fluids and solids transmit sound, and most of them far more rapidly

than air. "Water, for example, conveys vibrations of this kind four times,
and some kinds of wood nearly seventeen times, as rapidly as air. Still, air ia

the only means on which we can depend, for without this, our auditory

apparatus would be useless, or only available by the actual contact of material

bodies in the solid or fluid state.

32 Motion of the Air.— iriinls.—So long as the density of the air remains
the same, there is nothing to disturb the ecpiilibrium of the atmosphere, but
if from any cause the equilibrium is disturl)ed. a movement results, which we
c.'ill u-inrl. If, for ex.imple, at any point of Ijie Earth's surface the tempej-aturo
is increased nnd the air above it healed, a (lis|)laccment occurs, tlie varni air

rising, and culd air rushing in from all sides to restore the balance. Thci^e
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currents of air play a very important part in nature. Tlaey purify tlie air ot

towns ; they modify and improve extremes of heat and cold ; they disperse
clouds, and they assist, by the distribution of pollen and seeds, and by a
constant agitation of the diiierent parts of plants, in preserving vegetation in a

healthy state, and ensuring its continuance.
Winds are generally denominated from the quarter from which they blow.

Thus, we speak of a north-easterly wind or a south wind, but there are also

names given to some winds that are locally prevalent, or that exhibit any
peculiar characteristics. Such are the trade winds, the monsoons, and others.

The wind blows not only from various quarters, but with every degree of
force and rapidity, from the most gentle zephyr to the most destructive

hurricane. The different kinds of winds in respect of quickness and force are

spoken of under the terms breeze, gale of wind, and tempest or hurricane,

respectively.
The direction of winds is determined by reference to an arrow or weather-

cock placed on an elevated position, and where there are no adjacent buildings
at so great an altitude to disturb the true direction of the current. The
intensity of force is measured by an instrument called an anemometer, the

f)rinciple

of which is that of a small windmill, whose sails are moved more or
ess rapidly as the wind is more or less powerful.

However apparently various the causes of winds may be, they are
almost all referrible more or less directly to changes of temperature. The
Earth is constantly presenting a difl'ereut portion of its surface to the direct

rays of the sun, and is consequently exposed perpetually to alterations of

temperature. These all affect the atmosphere, and produce an infinity of
minor currents, influenced, however, by certain main currents, consequent
upon the general regularity of the change undergone.

The winds which it is important to notice, as belonging to a general view
of physical geography, are these : the land and sea-breezes, which occur daily
on the coast and in the islands in tropical regions, certain periodical winds

prevailing in some parts of Europe, some irregular winds observed in districts

offering remarkable physical features, the trade winds, the monsoons, storm

winds, hurricanes, and whirlwinds. Those irregular winds which blow from
various quarters in temperate latitudes are not sufficiently referred to general
principles to admit of description in this place.

33 Land and Sea-breezes.—The winds called land and sea-hreezes are
derived from the unequal action of the sun on the land and water, combined
with the tendency of the atmosphere to preserve a state of nearly tmiform

density. During the day, in hot countries, the steady shining of the sun,

especially when nearly vertical, heats the land much more tliau the adjacent
ocean, and thus the atmosphere above the land becomes more rarefied, and
from about nine a.m. the air from the sea flows towards the land, to occupy
the partial vacuum produced. As the heat of the land goes on increasing,
the force of the breeze increases also, and this continues till two or three, p.ii.

After that time, the temperature of the land diminishes, decreasing much
more rapidly than that of the water, so that about sunset the breeze from the
sea ceases. During the night, the sea and the air over it retain their tem-

perature, but the land and overlying air become cooler, and the breeze then
sets in from the land, the warmer and lighter air being again displaced by the
cooler and heavier. This breeze from the land augments in force till near

sunrise, when the temperature of the earth begins to increase once more,
until about nine a.m., when the sea-breeze sets in. These breezes are not
confined to the coast, as they converge and diverge in every direction, and
extend far inland, but they must stiU rank as local phenomena.

There are some periodical winds lasting for very limited periods, and

occurring in various parts of the Earth. In the eastern part of the Mediter-

ranean, for example, a current sets in from the north-east, and blows every
day from about the middle of July till the end of August, commencing at

about nine a.m., and dropping at sunset. Similar wiads blow in Spain and
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also m Asia from the east, but are of shorter duration. Such winds are

probably caused by the rarefaction of the air under the tropic of Cancer, in

consequence of the heat of tlie sun at the season during whicJi they blow.
The most important of the atmospheric movements observed and referred

to regular laws occur within a zone, whose general limits are the thirtieth

f)arallel

of latitude above and below the equator; although beyond these

imits, some of the prevailing winds which there take their origin are often
found to extend.

34 Trade JVinds.—There are two regions in which the trade tvinds

prevail; the one is north of the equator, reaching from latitude 10° north to
the tropic of Cancer, and extending in the AVest Indies to near 30° north

latitude, the other commencing a few degrees south of the equator, and

extending generally to the tropic of Capricorn ; but in the Pacific Ocean,

reaching a little further to the south. Between these regions is a zone of
variable winds and calms.

The zone of variable winds and calms, situated close to the equator, is a
convenient point of departure in describing the periodical and regular winds.

Although generally characterised by calms and light westerly breezes, sudden
storms and squalls are not unusual, and vast quantities of ram fall there.

The general result of the rotation of the Earth on its axis, from west to east,

and the greater influence of the sun near the equator, cause the atmospheric
covering of the globe to be, as it were, left behind, producing apparent winds
near the equator. These, and the polar and equatorial currents that set in,

and affect chiefly, and at first, the higher parts of the atmosphere, appear to

produce the singular zone just referred to. It is situated entirely north of
the line, owing, no doubt, to the peculiar form of the land in the northern

hemisphere, and the great preponderance of land there.

The trade winds are perpetual winds occurring in the open tropical seas,
north and south of the zone of calms, and are so called because they greatly

promote navigation and trade. To the north of the equator, these winds blow
in the eastern parts of the ocean from the north-east, but further to the west

they become more easterly, and sometimes even blow from a little south of
east. South of the equator they blow in the eastern parts of the ocean from
Bouth-east, but become more nearly due cast towards the Avest. They
blow with less force and steadiness in the eastern than in the Mestern seas,

and are only experienced at a distance from land and in the open ocean. They
are generally stronger in the hemisphere where the sun is not vertical, and
are also there less easterly. The weather is generally fine when the trade

winds are blowing, but, as has been already observed, the intermediate belt

of sea is remarkable for the quantity of rain that falls there.

The trade winds occur both in the Atlantic and Pacific Oceans, but vary
considerably both in extent and force in these two great divisions of the water.

In the Atlantic, thej are found to have a wider range on the American
than on the Eurojjcan side, and on that side they blow from due east, while
near the Old Continent the direction is north-east. Of the two regions
affected by these aa inds, the northern is less regular than the southern, and
towards its northern boundary is less boisterous and capricious. The latter,

or southern region, also ranges much further north, commencing a Httle north
of the equator, so tliat the northern district of the trades is even sometimes
encroached on by it, and the winds meet.

In the Pacific, the trade winds are by no means so well determined as in

the Atlantic, nor are they so extensive in proportion to the much greater
breadth of open sea, or so much to be depended on. They appear to blow

permanently only over that part of the ocean extending from about the
meridian of the Galapagos to the Marquesas, or from longitude 91° to 130'^

W., afterwards becoming periodical winds, or monsoons. In the Indian

Ocean, from the coast of Madagascar to the shores of Australia, the south
trade winds prevail, but the northern do not exist. As in the Atlantic Ocean,
the southern perpetual winds extend north of the equator, wlien the sun is
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in the nortliern licmisphere, liaving boen met t^ Itli as far as 3° 30' ^S". iat. in

the month of July ; but in the opposite season, they recede to one or two

degrees south of the line. The north-eastern trade wind is described as being
more regular than in the Atlantic, and its northern boundary less variable.

The region of calms in the Pacific is little visited, and less known. It is

certainly north of the equator, but probably nearer to the line than in the

Atlantic.

The boundary of the trade winds in the temperate zone, in both hemi-

spheres, and in both oceans, varies with the seasons—the difference being
considerable : and thus there occur regions, several degrees of latitude in

•width, alternately exposed to the sway of trade winds and of variable winds.

The actual termination of the zone of trade winds is generally marked by a

sudden change of wind This region of variable winds in the Pacific, and

especially in the southern hemisphere, is generally much more uniform than in

the Atlantic.

The trade -winds are confined to the ocean, but regular and constant

easterly winds also occur between the tropics in some countries, which pro-

bably owe their origin to the same cause. Such w"inds, however, do not

extend beyond extensive level plains. Examples are seen in the easterly wind
which blows all the year over a great part of the Sahara, or Desert of Africa,

and a similar wind always blows on those vast plains of South America
which are drained by the Amazon, and on those in the lower course of

the Orinoko.
The cause of these winds is generally considered to be the constant rare-

faction of the air between the tropics, where the sun exerts so much more

power than in the temperate and frigid zones, and the consequent rushing in

of currents of cold air, from the north and south, towards the equator. If

the w^inds moved with the rapidity of the Earth, the currents would of course

be north and south, but as this is not the case, and the Earth moves far more

rapidly from west to east, the winds are left behind, and appear to blow
from other points. Thus, they blow from the north-east in the northern

hemisphere, and from south-east in the southern, while near the equator,
and where influenced by land, they occasionally blow from due east, or

nearly so.

35 Ifonsoons.— These winds differ from the trades, in being only
periodical, Avhile the latter are perennial. They occiir chiefly in the Indian

Ocean, but prevail also in the seas between Australia and China, which may,
indeed, be considered a portion of the Indian Ocean. They are produced by
the peculiar conformation of the land in that portion of the Old World, and

by the predominance of land there, combined with the difference of tempe-
ratxire constantly existing between it and the sea in its vicinity.*

The monsoons nearly occupy the place of the northern trade winds in the
district above defined. Between the southern trades and this tract of ocean,
there are occasional calms, often interrupted by winds, which, when the sun
is in the northern hemisphere, generally blow between sovith-west and
north-west, and during the other six months between south-east and north-

east. These are sometimes called the north-west and north-east mon-
soons, but they are not to be classed as monsoons in the proper sense of the
term. The proper monsoons occur north of this region, and consist of
a north-east wind blowing from November to March, and a south-west
•R ind from the middle of April to the end of October.

The north-east monsoon extends a little south of the line. It becomes

regular near the coasts of Africa sooner than in the middle of the sea, and
near the ecpiator sooner than off the shores of Arabia. It is most regular
and powerful in the month of January, especially in the northernmost angle
of the Indian Ocean. It is not accompanied by ram on the Indian coast, but

* Periodical winds, called monsoons, occur also on the coast of Jtexioo, blouinar north-
westwards along tlie coast from May to December, and south-eastwards from December to

March. Others occur on the Brazilian coast.



METEOROLOGY. 207

blowing over a large tract of warm sea, it produces tlie rainy season on the
eastern coast of Africa.

The south-west monsoon begins a little north of the equator, and soonest
off the coast of Malabar. Its influence is felt on land along the course of tlie

Indus. At sea it is a serene wind of moderate force, but it brings very heavy
rain to the coast of Hindostan.

The change of the monsoons takes place between the latter part of March
and September, and the early part of April and October ; in some places a
week or two earlier than in others. The change takes place gradually, and is

accompanied by storms and tempests. On the wind ceasing to blow in one

direction, the clouds in the upper atmosphere are at once observed to take an

opposite course, but some weeks may intervene before the change is felt at

the Earth's surface.

36 Hurricanes.—These are storm-phenomena that occur from time to

time on most parts of the Earth's surface, but certain districts are remark-
able for exhibiting all the phenomena of atmospheric disturbance on the

grandest and most destructive scale. Under the names Typhoon, Scirocco,

Tornado, &c. are sometimes designated storms having certain peculiarities

depending on local conditions.

Hurricanes often travel far from the spot in which they originate, and
their path is marked by desolation, although their consequences are often

not unfavourable to health, by entirely changing and pm-ifying the air in those
districts exposed to them.

Hurricanes occur most frequently within the tropics, or rather near the

verge of the tropics, and in the vicmity of continents and islands. In the
northern hemisphere, the West Indian islands, and in the southern, the
islands of Mauritius and Kodriguez, seem to be the foci of the most violent

and destructive storms. In the former district these commence near the
Leeward Islands, and traveUiug first W.N.W., pass out into the Atlantic

round the shores of the Gulf of Mexico, and are lost between the Bermudas
and Halifax. Near the Mauritius the hurricanes come from the N.E., travel

S.W. by S., and return again to the east j while in the Bay of Bengal they
come from the east and travel westward.

The period of hurricanes in the West Indies is from August to October,
and early in June and July. In the Indian Ocean, these storms occur from
December to April, and sometimes, though rarely, in November and May.

The range of these storms in the West Indies is from latitude 10° to 50°

north, and longitude 50° to 100° west. In the Indian Ocean they extend
over a tract of 3000 miles in length.

The motion of the air during a hurricane is by no means simple, and has
induced the name of whirlwind to be given to some cases when this motion is

recognised. It is produced by a mixed rotation on an axis and progression in a
curved line, so that a kind of spiral results, the storm often seeming to return

again a second, or even third time to tlie same spot, having in each of these
returns a different and often contrary direction, while in places not far distant,
there is not the smallest ap]iarent disturbance of the equilibrium of the

atmosphere. One of the results of this kind of motion is, that although the
violence of the wind, in the active part of the hurricane, is suflicient to destroy
houses, and tear up the largest trees by the roots, the rate of progress of the
whole storm, from point to point, on the ocean is not greater than that of the

ordinary atmospheric currents, varying, that is, from seven to fifteen miles

an hour. The storm seems, therefore, to be a violent local disturbance of
the equilibrium of the atmosphere conveyed along the Earth's surface, inde-

pendently of, and in addition to, its own proper motion, •which is round an axis.

Tlie hurricanes of the coast of China are called typhoons, or tyfbons, and
occur only, on an average, about once in three or four years, whereas not less

than thirty great hurricanes have been recorded as occurring in the West
Indian seas since the commencement of the present century.

There are some remarkable local storms also well worthy of notice. The
simoon is one of these ; it blous only in short gusts of imequal duration, and
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originates in tlie vast sandy plains of Nortlaern and Central Africa. It makes
its appearance durino^ strong south-western winds, but only between the

middle of June and the twenty-first of September. The gusts are burning
hot, and have a putrid and sulphurous smell and suffocating feelmg, occa-

sioning profuse perspiration, difficulty of breathing, and often death, to those

exposed to them.
The karmattan is a wind extending along the western coast of Afi'ica, from

Ca;-e Verde to Cape Lopez, and its period of occurrence is from December
to February. It blows from the side of the Great Desert, and is extra-

ordinarily hot and dry, but not unhealthy.
These grand disurbances of the atmosphere are intimately connected with

electric changes, and are often accompanied by the most magnificent exhibi-

tions of atmospheric electricity. Important results connected with terrestrial

magnetism are also found to be involved with these appearances.
37 Relatio)i of the Atmosphere to Water.—It is manifest to every one in

the latitudes in which we live, that the condition of the atmosphere with

regard to moisture is constantly undergoing change, the air sometimes bsmg
so dry that the soil cracks and veji;etation is parched, while at other times
torrents of rain pour down and deluge the whole country. These conditions

are, however, variable in every sense of the word, and diiFerent countries are

very difierently acted on by atmospheric changes.
Whatever be the sensations of dryness communicated by the air. there is

always present a certain quantity of aqueous vapour, but this quantity is

capable of great increase, and especially when the temperature is heightened.
An atmosphere of steam is thus always mixed with the dry atmosphere of

oxygen and nitrogen gas, and this steam atmosphore is sometimes suddenly
and considerably increased, sometimes very rapidly diminished: sometimes it

is made visible by sudden changes, while at others it continues so perfectly
mixed as to be invisible to the eye. In these various stages of visibility, we
Bpeak of air as containing mist, fog, or cloud—mist and fog being conditions

of the atmosphere when vapour is visible at the Earth's surface, while clouds

are the visible masses of vapour of some definite form, and at a distance from
the Earth.

There is a certain limit beyond which air of a given temperature will not

hold aqueous vapour in perfect suspension, so that changes of temperature
may cause the deposit of vapour previously held suspended and invisible,

thus producing important alterations in the transparency and clearness of the

atmosphere.
It is important also to consider that water in assuming a different

mechanical condition—that is, in passing from the fluid state into the solid or

aerial—involves very considerable electrical changes. The fluid water in its

usual condition passes into the gaseous state at all temperatures ; even when
it is solid, this process goes on very readily; and since a large proportion
of the globe is covered with water, the changes thus involved become con-

siderable, and the equilibrium of the atmosphere is constantly undergoing
disturbance from this cause alone. Perhaps, indeed, the mutual action ot

air and water produces many of the most marked and important atmospheric
phenomena. The evaporation of water is accompanied with the apparent
loss and temporary disappearance of a large quantity of heat, which is thence

said to be latent, or concealed, and the conversion of steam into water and
water into ice, reproduces or renders sensible this concealed heat.

To understand, therefore, the nature of aqueous meteors, it must be
remembered that every change of condition of water involves changes to a

great extent both of temperature and electricity. The most remarkable of

the meteors are dew and hoar frost, mist and fog, clouds, rain, hail, and
snow. With these are connected changes in atmospheric condition, made
known and studied by the hygrometer, the thermometer, the barometer, and
the magnetic needle. We shall here only very briefly explain the nature
and cause of the phenomena themselves.
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38 Deio.—Dew is the moisture deposited from the air, in mimite globules,
on the surface of various bodies, when that surface is colder than the atmo-

sphere. This occurs chiefly at night, more especially in Spring and Autumn,
Dut generally on clear, serene nights, when the difference of temperature
oetween day and night produces a marked variation in the quantity of water
which the air is capable of retaining in a state of perfect solution. When
the vapour is made visible, the air ceases to be clear, and mists or foga arise,
but these are very different from dew both in their nature and appearance.
The deposit of moisture is then only called dew when the water is precipitated
on solid bodies and the air retains its transparency.

Since the formation of dew depends on the difference of temperature of
the air and solid bodies with which it is in contact, and as solid bodies part
with temperature with very different degrees of rapidity, it is clear that there

ought to be a larger quantity of dew on those tjodies which radiate heat

readily than those which are slow in undergoing change ; and this is indeed
the case; for the polished surftice of metals receives scarcely any dew, while

wool, or any animal substance, or glass, radiating heat rapidly, receives large

quantities. So also the interposition of any substance, such as a cloud, very
sensibly affects the quantity of water deposited in this form, for it both
interferes with radiation and reflects back again some heat. The dew is

mainly deposited near the ground, since the radiation of heat from the
Earth's surface in the evening and night produces there the greatest amount
of cold. When the cold at the surface is below the freezing point, the dew
freezes as it is formed, and thus are produced the beautiful appearances of

hoarfrost. The presence of a considerable quantity of vapour in the air,

indicated by the deposit of large quantities of frozen dew, or hoar frost, aftt r
a clear night, has often been remarked as indicative of change of weather,
and is not likely to be succeeded by steady and long-continued frost.

39 Mists and Fogs.
—These phenomena are frequent results of a small

change in the condition of the atmosphere near the ground, in those countrii 3

in which the soil is occasionally damp and comparatively warm, while the air

is damp and cold. The damp air in contact with the Earth, on a calm

morning, chilled by the colder air above, parts with its moisture, or, at least,

the moisture assumes the form of visible vapour. Where there are vast

multitudes of minute particles of carbon floating in the air, as in the neigh-
bourhood of large cities, these mix with the vapour, and form those thick and
almost opaque fogs so well known in London and other places. Thus, also,

are formed thick mists in Newfoundland and on the eastern coast of North
America, when the melting of icebergs, stranded on the great bank of New-
foundland, chills the air, and causes it to part with a large portion of the

moisture it had before held in a transparent state.

40 Clouds.—Mists forming on mountains, either immediately or after

being removed by drifting winds, often become true clouds, but clouds are

/lot only formed in contact with the Earth, but often very high in the air ; nor
are they left in those places where they first

appear.
Clouds also assume an

infinite variety of form, and, by decomposing or reflecting light, produce
beautiful effects of colour ; and the)' are no less remarkable for their combi-
nations with each other, and the changes thus induced, which, as rain, hail,

or snow, or electric and magnetic storms, are of very great interest in refer-

ence to the general structure and conditions of the Earth's crust : as in all

cases the change of condition from visible water or steam to invisible va])our,
or the converse, produces great alterations of temperature and electricity
and these again react upon the rest of the atmosphere.

The clouds that arc formed or float in the atmosphere, are collections cf

minute globules of water, preserved in equilibrium at a certain height above
the lllarth's surface, either because of the crossing of currents of air differently

capable of retaining water, owing to differences of temperature, or because

ascending currents of air prevent the further descent of vapour having a

very small degree of density. During the day, the surface of the Earth gene-
P
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rally receives a sensible addition of lieat, wliicli it parts with by radiation at

night, and thus it is not unusual to see the clouds rising higher in the air as

the day advances ; while in the evening, after sunset, they descend and often

deposit moisture.

Clouds diflfer so much in their appearance, their position, and their in-

fluence on weather, as to require consideration in some detail. They have
been described under different names, in three groups, which appear tolerably
distinct.

There is a group of clouds often seen in the upper regions of the atmo-

sphere, and frequently in the finest weather. They are of the most delicate

forms, and are known by various names to mariners and others who study
the appearances of the sky. Thus mare's tail, mackerel sky, and other names,
indicate their sweeping and fretted character, and they are seen also in long
ranges, apparently radiating from the north magnetic pole, particularly during
or after the phenomena of the Aurora, and when any great change in the

magnetical condition of the atmosphere is going on.

These clouds originate from three to four miles above the sea level, and
reach even to higher altitudes than this in movmtain countries. They are

common in the finest weather, and show the most distinct and sharpest forms
when the air is driest. The technical name for such clouds is cirrus, or curl-

clouds, and when wet weather approaches, they pass into horizontal sheets,
descend lower, become denser, and lose much of their picturesque character.

When seen in motion, they rarely agree in direction with that of clouds and
air currents nearer the Earth.

The cumulus, or heaped cloud, is generally of much denser structure than
the cirrus, and much nearer the Earth. Clouds of this kind convey large quan-
tities of moisture to great distances, and act a very important part in modifying
the effects of the sun's rays, often forming during the day and dispersing at

night. In fine weather, they are of moderate elevation, A'arying from one to

two miles, and they are then also of modei'ate extent, exhibiting well-defined

roundish outlines. Before rain, they increase rapidly, sink ncai'er to the

Earth, become
fleecy

and irregular, and pass into another form.

The clouds called stratus rest generally on the surface of the Earth or

water, and thus resemble or replace mists. They are essentially night-clouds,
and often pass into cumulus after sun-rise, but are greatly mixed with cumuli,

forming in that case banks and ranges of cloud. It has been observed, that

although these clouds and the combinations of them increase very much, and

put on the most rain-like appearance, they do not actually rain so long as

they retain a definite character and a separate existence.

41 Rain.—Eain is the deposit of moisture from clouds, in drops falling

through the air ; but before rain takes place, the clouds undergo a change,
and pass into the state called nimbus. This is best seen in stormy weather,
when the cumuli rise first into mountain-like masses, and afterwards change
into those stratiform masses of vapour, which, occupymg a middle state

between cumulus and rain, are so commonly seen in changeable weallier in

our climate. Long ranges of delicate clouds m horizontal streaks occupy the

summits, and ultimately form a crown, extending from the top in tufts, and
the sudden union of such clouds immediately precedes, and is accompanied
by a shower. Eain falls also occasionally, but rarely, without clouds.

When, as sometimes happens, a very large quantity of rain falls in a short

period of time, it may seem difficult to comprehend exactly the physical cause,
but generally the mingling together of great beds of air of unequal tempera-
ture, and in different electrical states, may be referred to as suiEcient, because

in the admixture of such beds of air, the united volume is not by any means

capable of retaining the same quantity of water as the two separate beds had
done. It is not, however, the case that admixture of air necessarily involves

& fall of rain.

42 T/ie Distribution of Sain.— Eain falls upon the Earth in exceedingly
variable proportions ;

in some places the fall being periodical, in others almost
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constant, and in others again, so rare as to be scarcely known, wliiie in our

country and man}^ parts of botla temperate zones, it is so variable and irre-

gular as to induce us to assume the weather as the type of inconstancy. The

quantity of rain that falls is also very different for different districts, at

various seasons of the year, and in different years ; depending much on local

peculiarities, such as the insular or continental position of any particular spot,
the mean annuid temperature, the extremes of temperature, the prevailing
Minds, the form of the land, and its height above the sea level.

Speaking generally of that part of the habitable globe known by actual

observation, we may refer to the northern and southern temperate zones as

districts in any part of which rain may or does fall every day of the year,

(thence called zones of constant precipitation,) and the torrid zone, where one-

half of the year is characterized by extreme moisture, and the other by extreme

drought. The northern zone of constant precipitation is the one of which the

phenomena are best known, but many important observations have also been
made in the corresponding southern zone, as well as between the tropics.

On the whole, the quantity of rain is greatest at or near the equator, and
diminishes towards the poles ; but too little is yet known of the mean annual
rain-fall in extra- European districts, to admit of any general conclusion

being drawn, or accurate comparisons made. There appears to be a much
larger quantity of rain in the tropical region of the western than the eastern

hemisphere, and a larger quantity in the northern than the southern zones of
constant precipitation. More rain also falls on islands and coasts than in the
interior of continents, on the slopes and summits of mountains than on the

plains adjacent, and on the western than the eastern side of continents.

In Europe, and generally in the north temperate zone, winter is the wettest

Beason, and summer the driest ; while on the east coast of Australia, the
autumn and summer include the chief rain months.

Within the tropics, the rainy season follows the apparent course of the sun,
and the rain is both most frequent and most abundant in the narrow zone of

variable winds, already described as extending a little north of the equator,
where also there are frequent thunder storms. Most of the land within this

zone is the scene of almost incessant rain-fall ; while in the open sea, north
and south, when the trade winds are blowing, rain is extremely rare. In
India, however, the monsoons greatly modify the order of the seasons, the
western coast being watered by the south-east monsoon, between April and
October, and the eastern by the south-west monsoon blowing from October
to April. Between the coasts and in the interior of the peninsula of India,
the rains are sometimes occasional through the year, and the climate partakes
of that of both the east and west coast.

There are large tracts, forming a belt round the globe, in which rain ia

either never known to fall, or occasionally falls, but only in small quantities,
and at long intervals. The most extensive of these districts includes the great
Saiiara, or desert of Africa, the deserts of Arabia and Persia, and that of
Beloochistan. It occupies three millions of square miles. The great table

hmd of Thibet is a similar district, occupying near two millions of square
miles, and the table land of Mexico exliil)its the same peculiarity over half a
million of square miles. All these extensive regions are not, however, hope-
lessly barren, as might be expected from the absence of rain ; for in many of

them, tlie large deposit
of moisture in the form of dew renders vegetation not

only possible, but luxuriant.

4,3 Snow.—When moisture is precipitated from the union of atmospheric
volumes of unequal humidity and tem])erature, it frociuently happens in the

temperate and frigid zones, that tlie temperature of the air is below the

freezing point of water, and this may arise cither from absolute cold or (at

high altitudes) from greatly diminished atmospheric pressure. In these cases,
the moisture will become frozen, and form into Hakes of snow, each of which,
when examined under the microscope, is found to be composed of a great
number of separate and transparent "rvstala of ice. It is in intensely cold

p2
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weather that these are most rernarlcable, and many of the most interesting
forms are only met with in the Polar regions. During the fall of snow, it is

not unusual in temperate climates for the thermometer to rise considerably.
In all parts of the Earth, the rarefaction of the air at a certain heiglit

above the sea is sufficient to produce a temperature at which water exists in

the solid form, but this limit of perpetual snow varies exceedingly with lati-

tude and local position, rising within the tropics to upwards of 17,000 feet,

and in the Polar regions descending to the sea level. The most remarkable
instance of the elevation of this line occurs in the Himalayan chain, the

loftiest in the globe, where the snow limit is lower by several hundred feet on
the northern than on the southern side of the mountains, although from the

Eosition

and the latitude, it might have been expected that the contrary would
ave been the case. The proportion of the absolute surface of the Earth

covei-ed with perpetual snow has not, we believe, been yet determined ; and
in consequence of the form of the land, and the position of the high moun-
tains on the Earth, many of the most remarkable elevations do not reach the

limit, while others, far less important, are more or less included in it. The

following tabular statement will be found interesting, as giving an approxima-
tive view of the position of the snow-line in various latitudes.

Limit of Ferjietual Snow.

Andes 15.000 to 20.000 feet.

Himalaya 12.000 to 16,000 „

Alps about 8600 „

Norway „ 5000 „

Patagonia „ 3000 „
Iceland „ 2i300 „

Mount Erebus, in the South Polar land, rises 12,000 feet directly from the

sea, covered with perpetual snow from its base to its summit.

44 Glaciers.—Glaciers are masses of ice, often commencing in such moun-
tain valleys as are above the limits of perpetual snow, and reaching to consider-

able distances in the plainsbelow. Theyhavebeendescribed as icicles descending
from a snow-covered roof; and as their mass and extent arise from the

difference between the quantity of snow sinking into the valley in a year, and
that of ice melted during the same time, they are dependent on the form of
the valley, and the amount of shelter it affords, together with the mass of the

snow above, and the facilities for descending the gorge, and may thus descend

considerably below the snow-clad mountain tops, and advance far into retired

and fertile valleys.
The most remarkable and extensive glaciers are those of the Alps, Norway,

Iceland, Spitzbergen, Western Patagonia, and the shores of the Antarctic

continent. The best known are those of the Alps. Except in Patagonia, the

great chain of the Andes presents no glaciers, and in the Himalayan moun-
tains there are but few, and those not extensive. The extent of glaciers iu

the Alps is estimated at about 14,000 square miles, and their number as 100.

45 Hail.—This phenomenon, which consists of the fall of frozen drops of

rain, and occurs usually when the weather is warm, has often attracted

attention. Connected as it is with great electrical disturbance of the atmo-

sphere, and often with thunder storms, there can be no doubt that the maiu
cause of the formation of lumps of ice iu the air is the result of cold, produced
by very sudden and rapid evaporation. The descent of hail, at least in some
countries, appears limited to particular seasons and certain hours m the day;
the chief hail storms having also very definite and narrow limits. Hail

rarely falls on mountains in temperate climates, while in the equatorial

regions it is equally rare for it to descend so low as 2000 feet. In some
extreme cases, hailstones have been noticed measuring more than a foot in

circumference, and weighing upwards of half a pound. These are occasionally
round or polyhedral, but sometimes flat and angular, and there is great
difficulty in accounting for the fox'mation of such large masses.



ilETEOROLOGY. 213

The disturbance of electric equilibrium is accompanied by storms of

thunder and Hjirhtning, as well as heavy rain, hail, and strong wind. These
storms often take place very high in the air, having been seen in the tem-

perate zone at a measured vertical elevation of 26,650 feet ; but on the
other hand, the stratum of cloud in which thunder takes place, is sometimes
not more than 3000 feet above the plains.

46 Climate, and Distribution of Seat.—By climate, in a general sense,
we understand all those states and changes of the atmosphere which sensibly
affect our organs. These include temperature, moisture, variation and amount
of pressure of the air, calmness of the air or the effects of prevalent winds,

electricity, purity, and transparency of the air, and serenity and clearness of

the sky. All such causes influence the human frame, and greatly affect tho

development and health of all organic beings.

Questions of temperature that affect climate must be considered on tho

average of a long period of time, and very different averages are obtained,

according as we take the mean temperature of the whole year, of the summer
months, or of the winter months. It has been found convenient to bring toge-
ther tlie results of observation with regard to each of these points in different

districts, connecting by lines the places where the same temperature obtains.

In this way are formed those imaginary lines upon the Earth, known respec-

tively as isothermal lines (lines of equal mean annual temperature), isotheral

lines (those of equal mean summer heat), and isochimenal lines (those of

equal mean winter cold). Other lines have also been determined, which assist

greatly in determining, a priori, the climate of districts not previously
known, amongst whicli are isohares (lines of equal mean height of the
Imrometer at the sea level), but we consider only, in this place, the subject
of temperature.

Owing to the position of the Earth with regard to the sun, different

quantities of lieat are received on different zones of the surface, varying
according to latitude or distance from the equator. If the surface were

uniformly level, and everywhere of the same conducting and radiating power,
paralh'Is of latitude would be at once isothermal, isotlieral, and isochimenal

lines, but as this is not the case, and as every unevenness of surface and

every difference of material produce, both directly and indirectly, a difference

in respect of temperature, it results that places, in the same latitude, rarely
receive the same amount of heat in the year, and, even when thev do, hardly
ever have it similarly distributed. Examples of this are innumerable, and will

at once present themselves to the reader's memory. The mean annual tempera-
ture of Quebec, in latitude 47° N., is nearly the same as that of Trondjera, on
the coast of Norway, in latitude 63°. The temperature at Nain, on the coast of

Labrador, is about 20° Fahrenheit lower than that of parts of Scotland in the
same latitude, while the limit of perpetual ground-frost (32° Fahrenheit) in

the northern hemisphere, rises in the Greenland sea five degrees of latitude

above the Arctic circle, and on the sea of Okhotsk sinks no less than twelve

dciirees below it. So also the mean winter temperature of Pekin (in a
latitude south of Naples,) is more than five degrees (Fahrenheit) helow tho

freezing point, while that of Paris, 700 miles further north, is more than six

degrees (Fahrenheit) uhovc the freezing point; the mean temperature of tho

month of August in Hungary is nearly 70^ Fahrenheit, while in Dublin,
situated on the same isothenual, it is barely 61°. The winter temperature of

Dublin, however, is more than 3i° higher than that of Lombardy, although
its mean annual temperature is more than 4.j° lower than that of the towns
in the latter country. Thus, it is clear that the same mean annual tempe-
rature may be distributed in a variety of ways, in the different seasons of tho

year, while, owing to local influences, ])laces on which the sun shines for tho

same number of hours during the year, may receive very different amounts
of heat. It is found that, in the northern

neinisj)here,
there are tAvo poles

ol' cold, round which the curves ni'o grouped ; the ^Vls(ern, or American jiohs

being in 80'^ N. hit., and 2o</ E. long., with a temperature of 3^° below zero of
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Fahrenheit, (35 1° below the freezinj^ point of water,) while the eastern, or Sibe-
rian pole is in the same latitude, but in 95° E. long., with a temperature of
one degree of Fahrenheit, being thus live and a half degrees warmer than
the other. The isothermal lines round these two poles, and their inosculation

have not been accurately determined.
On the whole, the following table seems to give the most useful general

idea of the distribution of heat on the globe ; the different regions in the
two hemispheres being distributed into zones according to their mean
annual temperature :

—

Designation.
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nature of the winds tliat blow, inasmuch as these not only affect the tem-

perature, but also very greatly influence, and even bring with them, the
amount and regulate the distribution of moisture. The observations already
offered on the subject of winds and rain, together with those which will be

given when considering the phenomena of the ocean, have reference to climate,
and the general conditions which render a country fertile or habitable.

It is commonly known and felt that both cold and heat are more intense
when the sky is clear than when it is overcast with clouds, and thus it arises

that those countries where the winds bring large quantities of moisture, and
are met by others differently constituted in this respect, and where, con-

sequently, clouds and mists are frequent, the climate will be essentially
different from that of countries in which the same mean annual temperature
is accompanied by a clear sky. England and Holland are examples of this

difference.

47 Conclusion. — The meteorological portion of Physical Geography,
which we are now bringing to a conclusion, shows that the various processes
going on in the vast aerial ocean, are so intimately connected, that each

separate meteorological process is at the same time modified by all the rest.

This complication of causes and effects renders it very difiicult to interpret

fully and clearly the different phenomena, and almost prevents any such

prediction of atmospheric changes as is required or demanded for agriculture
and navigation, or even for the conveniencies of life. Those, therefore, who
look only to an immediate result and power of prediction, may believe that

this branch of science has made but little progress. But the results of
science are not always in this way immediately and positively applicable, and

although many facts and laws of extreme practical interest have been made
known already in the pursuit of meteorology, the main value of the science

must still be placed in the knowledge of the phenomena themselves, and the
extent and truth of those partial generalizations which have been suggested,
and which have yet to be examined and verified.

Among these general results it appears that considerable deviations from
the mean distribution of temperature are rarely local in their occurrence,
but extend uniformly over large areas, reaching their maximum at some
determinate place, receding gradually until its limits are reached, and then
when these are passed, extending into great deviations in the opposite
direction. It appears, too, that similar relations of weather extend more
often from south to north than from east to west, but there is no reason for

supposing that a severe winter will be followed by a hot summer, or a mild
winter by a cool summer.

With regard to instruments, it is important to remember that the baro-

meter indicates to us what takes place in upper and distant regions of the

atmosphere, while the thermometer and hygrometer give purely local results;

but as important changes of weather do not usually arise merely from local

causes situated at the place of observation—their origin occurring rather in

disturbances of the cquilil)rium of the currents of the atmosphere and
electrical changes begun afar off—various and long-continued observations,
and a careful comparison of results, are absolutely required for accuracy in

meteorology.*

* The recent intro<luction of the aneroid hammcter, an instniment for mcasurinp; the prcs-
giire of uir by moans of a jartial vacuum—avoidnig llie column oflluitl hitherto employed—is

worthy of some notice in this place.
At the present time, and judging from the instnimcnta liitlierto made, there seems no

probability of tlie ordinary mercurial barotneter being suixTseded, but the application of the

aneroid principle to improved machinery jiromises lo be ultimately very important, on account
of the convenience of form and facility and safety of transi)ort. For these reasons, the aneroid

may be carried by the traveller to measure the lieijrht of mountains, and obtain much other

nselul and desirable information, which the inconvenient form and fragile Dature of either the

common or mountain barometer render dillicult to procure.
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CHAPTER IV.

O::^ THE FOEM AND DISTEIBUTION OF THE LAND.

J 4S. Wliat is meant by
' land.'— 49, Distribution of land.— 50. Continents.— 51. Islands. —•

52. Iiic(j[ualities of the surface of land.— 53. Low plains and steppes.— 54. Deserts.—
55. Silvas.— 5G. Llanos.— 57. Pampas.— 58. Savannahs, or prairies.

— 59. IIi{.'li iilains,

table lands, or plateaux of the Old World.—GO. Table lands of America.— CI. Jlountaiu

syotems of the earth.— G2. General connexion of the mountains of the Old World.—
03. Mountain chains of the Xew World.—C4. Mountains of Australia.

'TTTIIAT is meant hy Land.—Under tlie term land, is included every variety
} y of mineral substance and rock formation usually existing in a solid form

upon the Earth, and not covered constantly by water; and it is matter of fiinii-

liar knowledge that the surface of the Earth thus presented, is excecdiuiily

irregular in outline and elevation, being collected into some extensive conti-

nental masses, and a vast multitude of smaller areas, called islands. The form
and position of the continents—their extent both in magnitude and direction—
the position of the several portions of their surface with respect to the sea-

level—the nature, extent, and direction of their elevations above, and depres-
sions below, this general level—together with the position, the mode of

grouping, and the irregularities of surface of the different insular areas—•

these are all jwints of interest with respect to the land, and together they
involve a description of the physical peculiarities of this portion of our

globe.

49 Distinhidion of Land.—The land is very unequally distributed in tho
two hemispheres separated by the Earth's equator ;

the proportion of land to

water on the northern side being very much larger than on the southern ; so

also tlie absolute quantity of dry land on the eastern side of the Atlantic is

much hu'ger than on the western ; and if an observer were stationed vertically
above a point in England, not far from the Land's End, in Cornwall, and
could thence see one half the globe, he would have before him almost all the
land ; while, on the other side, •« ould be scarcely anj-thing but a few islands

and a portion of Australia and Patagonia visible above the water.

Many facts have been noted in reference to this subject. The whole area
of land on the Earth has been estimated at about 51| millions of square British

statute miles, and of this quantity more than three-fourths lie to the north of
the equator. Only about one

twenty-fourth of the whole area of laud con-

sists of islands (Australia being excluded). If we compare the north with
the south temperate zone, we find the proportion of land nearly as thirteen to

one ; while, on the equator, about five-sixths of the circumference is water. Ifc

appears also that only one twenty-seventh of the existing land has land directly

opposed to it in the opposite hemisphere.
50 Continental Land.—Of the whole area of land, that portion which,

being connected together and continuous, is called continent, consists of two

principal portions, one on the eastern side, containing Europe, Asia, and
Africa, sometimes called the Old World, or the great continent ; and the
other the western, including the two Americas, and known under the name of
t'ae New World.

The principal direction of the old continent is from east to west, or, more

precisely, from north-east to south-west ; while the western continent extends
from north-north-west to south-south-east. Both continents are terminated
to^^ards the north at about the seventieth parallel of latitude, and both run
into pyramidal points toAvards the south, havmg submarine prolongations
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indicated in South America by islands, and in Soutli Africa by shoals. Tho
area of the greater (the old) continent, together -R-ith its adjacent islands, is

about thirty-three
millions of square miles ; that of America, only fourteen

millions and a half; and Australia, with the Polynesian Archipelago, barely
four. Of the portions of the old continent, sometimes called separately con-

tinents, Asia forms one-half, Africa three-eighths, and Europe only about

one-eighth of the whole.

The pyramidal termination, southwards, of all the principal land on the

globe, is a very remarkable fact ; and it has been observed, that the southern

extremities of Africa, Australia, New Zealand, and South America, form a

regular gradation, each reaching nearer the South Pole, in the order here

expressed, and the projecting points are as nearly as possible in the same
meridian in the two hemispheres. Pyramidal terminations obtain also in tho

peninsulas of Arabia, Hiudostan, Malacca, and California, and in the chief

masses of land in tlie Mediterranean, as Italy and Greece.

The form and indentation of the coast lines are phenomena of considerable

interest, especially
as they bear on commercial enterprise ; and the existence

of those peninsulas and irregular projecting tongues of land, or detached

islands, which abound chiefly on the coasts of Europe, Eastern Asia, and
Eastern North America, is worthy of notice, in reference to the progress of

the civilization of mankind. All the shores of Europe are deeply indented

by bays, and there are also a number of inland seas of very considerable mag-
nitude, so that our continent has a greater proportion of maritime coast than

any other district of the same magnitude. The European coast line measures,
indeed, nearly twenty thousand miles. The coast of Asia also exhibits large
seas, bays, and gulfs, which are sheltered by a chain of islands, rendering

navigation dangerous. The whole length of Asiatic coast amounts to about

thirty-three thousand miles. The coast of Africa measures nearly fifteen

thousand miles in length, and is little indented except along the coast of

Guinea and in the Mediterranean. The American coast is very different in

different parts, and its whole length is upwards of forty thousand miles. The
shores of the Icy Ocean are very complicated, and other parts of the eastern

coast, as far as Mexico, exhibit a considerable number of gulfs and inlets,

but the shores of South America are very entire, except at the southern

extremity. On the whole, the result of investigation on this subject sho^^ a

that the western coast of the Old "World, in Europe, is the most deeply and

frequently indented, and the best adapted of any on the globe to the wander-

ing habits of mankind.

51 Islands.—The islands, or portions of land separated by water from
the great continental areas, vary in character very greatly, some being
arranged in distinct groups and scries, having common peculiarities, others

being related rather to the adjacent mainland. These may be considered to

form two principal sets—viz., tlie elongated or continental islands, generally

belonging to the nearest considerable mass of land, and the round or pelagic
elands, forming systems, generally occurring in the open ocean, and apart
from continental lands. The former are generally in series, and appear in

BOme places to give indication of extensive submerged continental lands, as

in the long suite of islands which, beginning to the south of New Zealand,

sweeps round the east and nortli sides of New Holland, including New
Caledonia, the New Hebrides, the Solomon Islands, New Zealand, New
Guinea, &c., and the yet more remarkable islands beginning with the Philip-
incs, extending northwards through Eormosa, the Loo-Choo and Japanese
slands, and so to the Kurile Islands. The chain of islands of which tho

Moluccas, Java, and Sumatra form the principal in point of magnitude, tho

important island of Madagascar, off tlic coast of Africa, the main chain of
West Indian Islands, in the Gulf of Mexico, and tlie long ranges of islands

on the northern coast of North America, are further examjiles in distant

countries
; while in Euroju', the cliains of islands on the coast of Scandinavia,

the Eritish islands, the elliptic islands between Italy and Spain, the islands

!,
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on the east coast of the Adriatic, and the islands of the Greek Archipelago,
complete the series of this class of insular land.

The principal islands belonging to the second or oceanic group are, the

Friendly, the Society, the Marquesas, the Sandwich, and other groups in the
South Pacific ; the Canary Islands, the detached islands in the Indian Ocean,
the Galapagos, and, generally, the multitudinous group of single volcanic

islands in various parts of the world ; and also the groups of coral islands.

These form two groups, distinguished by their origin, and generally not less

distinct by their vertical elevation.

Perhaps, the general plan and nature of these different kinds of islands

will be best understood if we consider them as due in the first case (conti-
nental islands) to the slow elevation or depression of large masses of land on
a linear axis, by the tilting up of one edge of a plane. The other two cases

are also understood, if we consider the one as resulting from the local eleva-

tion of certain small areas on a point of upheaval, and the other as the conse-

quence of slow depression of areas of broken land without much tilting, and
while circumstances were favourable for the rapid increase of growth of marine
animals.

The facts connected with the actual horizontal configuration of the land
are perhaps more important in Physical Geography than has often been

thought, and the evidences derived from the observations on island distribu-

tion are not the least remarkable. The lines already alluded to, one extend-

ing from New Ireland to the New Hebrides, and the other to the Sandwich
Islands, each range north-west, with perfect parallelism, for 2000 miles, at a
distance of 3500 miles apart, and indeed this same direction (north-west)
obtains to a greater or less extent through the world, not only in islands, but
in those higher elevations above the mean level which come under the deno-
mination of mountain chains. The phenomena connected with these we shall

describe presently.

52 Inequalities of the Surface of Land.—Not only is it the case that the

land, whether continental or insular, offers various peculiarities of horizontal

configuration, but each mass of hmd also presents some distinct features of

inequality of level. Occasionally, but very rarely, large tracts may be
observed extending in every direction, at nearly the same level, and removed
but little above the surrounding water. Much more frequently there occur
undulations in every extensive area, and also different degrees of absolute

elevation above a mean level. Such varieties produce the phenomena
which are described under the names oi' plains or table lands, and these are

rent asunder by valleys and gorges, or pierced through by mountain chains,
and broken into picturesque forms of hill and dale.

These general inequalities of surface are exhibited in their most typical
and characteristic form in those districts where their details can be studied,
and their origin therefore be made the subject of speculation; but they are

often mingled together with more or less of indistinctness, and thus their

true characters become concealed or lost. It is only in lai'ge tracts of land
that they are seen in all their grandeur : in islands and small parts of conti-

nents, where more than one prevails, the great force of the phenomenon is

not appreciated.
There is much mutual relation amongst these varieties of vertical profile,

and also much reference in all of them to the structural peculiarities of the

Earth's surface. Thus, they require careful consideration, and the different

facts that have been recorded concerning them, possess direct interest, not

only as affording examples of the physical outline of our globe, but also in

their bearing on those conditions which affect man as its chief inhabitant.

53 Loio Plains and Steppes in Europe and Western Asia.—A very large

quantity of the land is distributed as low plains near the sea level, and often

not far from a coast line. These occasionally present hills of moderate alti-

tude, in most cases not reducible to any general system. Sometimes these
hills are long waves or undulations, and often perfectly uniform in structure
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for many miles. Under tlie name o^plains, are desi^ated tlie lew flat lands
of jS"ortiiern Germany and Russia, and of Lombardy ; tlie flats of Tartary are
called steppes; those occupying the central parts of jSTorthern Africa ar*)

deserts ; those in the northern part of Southern America, silvas, or forest

deserts ; those of other parts of South America, llanos and pampas ; and those
of North America, prairies, or savannahs. Many are the peculiarities of these

districts, but they hare in common the important physical feature of wide
extent, uniform general level, and small elevation above the sea.

These tracts of flat land may be considered as including several distinct

areas. In the northern part of the Old World they are traceable from the
shores of the German Ocean, through Holland and North Prussia into

Russia, thence into Siberia, and so at intervals, only broken by low eleva-

tions, to the coast of the Pacific in Behring's Straits. Within these limits,

they occupy an area of not less than four and a half millions of square miles,
and while on the one side Holland would be overflowed by the sea if it were
not for its dykes, so on the other, near Astrakan, the plains sink still lower,
and the country around the Caspian Sea and the Sea of Aral, forms a vast

cavity of 160 000 square miles, all considerably below the bed of the ocean : the
surface of the Caspian Sea itself, at the lowest point, being depressed 348 feet.

Towards the eastern extremity of Europe, the great plains assume the

peculiar character of a desert, consisting of level wastes destitute of trees.

These steppes begin at the river Dnieper, and extend along the shores of the
Black Sea, including all the country north and east of the Caspian and Inde-

pendent Tartary, and passing between the Altai and Ural mountains, occu-

pying al! the low lands of Siberia. Hundreds of leagues may be traversed
eastwards from the Dnieper without variation of scene, and a dead level of thin

but luxuriant pasture, bounded only by the horizon, fatigues the eye of the

traveller day after day by the same unbroken monotony. So long as the

vegetation remains, horses and cattle beyond number give animation to the

scene, but wmter comes on in October, and the whole area then becomes a
trackless field of spotless snow. Fearful storms rage, and the dry snow ia

driv(^n by the gale with a violence which neither man nor animal can resist,

while the sky remains clear, and the sun shines cold and bright above. The
Bummer's sun is as severe in its consequences in these wild regions as the
winter's cold. In June, the steppes are parched, no shower Adls, nor does a

drop of dew refresh the thirsty earth ; the sun rises and sets like a globe of

fire, and during the day is obscured by a thick mist. Thus, in some seasons,
the drought is excessive, and the air is tlicn filled with dust and

impalpable
powder, the springs become dry, and the cattle perish in thousands. Death

triumphs over animal and vegetable nature, and desolation tracks the scene

to the utmost verge of the horizon.

Of the whole extent of these plains, a very wide range is hopelessly barren ;

the country from the Caucasus, along the shores of the Black and Caspian
Seas (a dead flat, twice the size of the British islands) being desert, and
destitute of fresh water, while between the Ciispian Sea and the Lake of Aral,
there ia, for the most part, an ocean of shifting sands, often driven by appal-

ling whirlwinds.

The Siberian or Asiatic portion of the great northern tract of low land in

the Old World, occupies more than seven millions of square miles, and is

rarely visited except along its outer boundary. Parts of the tract are occupied

by a rich black mould, covered with grass and trees, but other and larger

portions are hopelessly and desolately barren.

To the lowlands belong almost the whole of Northern Asia to the north-
west of the volcanic chain of the Thian-schan ; the steppes to the north of
the Altai and of the Sayan chain ; the countries which extend from the moun-
tains of Bolor, or Bul^'t-Tagh. (' cloud mountains,' in the Uigurian dialect,)
which follow a north and south direction, and from the Upper Oxus, whose
pourees were found by the Buddhistic ])ilgriins, liiuen-thsang and Song-yun,
ill 518 and 029, liy Marco Polo in 1277, and by Lieutenant Wood in 1838;



220 PHYSICAL GEOGKAniY.

in the Pamer Lake, Sir-i-kol, (Lake Victoria,) towards the Caspian ; and from

Tenghir, or the Balkhasch Lake, through the Kirghis Steppe, towards tlio

Sea of Aral and the southern extremity of the Ural mountains. As compared
"with high plains of 6000 to 10,000 feet above the level of the sea, it may well
be permitted to use tlie expression of '

lowlands,' for flats of little more than
200 to 1200 feet of elevation. If the word plateau, so often misemployed in

modern works on geography, is to have its use extended to elevations which

hardly present any sensible difference in climate and vegetation, the indefi-

niteness of the only relatively significant denominations of highlands and
lowlands, will deprive physical geography of the means of expressing the
idea of the connexion between elevation and climate, between the profile or
relief of the ground and the decrease of temperature. Humboldt, to whom
we are indebted for the above information on this subject, remarks,

' When I
found myself in Chinese Dzungarei, between the boundary of Siberia and
Lake Dsaisang, at an equal distance from the Icy Sea and from the moutli of
the Ganges, I might well consider myself in Central Asia. The barometer,
however, soon taught me that the plains through which the Upper Irtysch
flows are hardly more than from 800 to 1200 feet above the sea. Further to

the east, the Lake Baikal is 1420 feet above the sea.'*

The low lands on the south-side of the great back-bone of mountains,

running east and west through the Old World, are of very diflerent kinds,
in some respects, from those already described. They exliibit a more tropical
character, and are strikingly contrasted in their different parts,

—either rich

in all the exuberance that heat, moisture, and soil can produce ; or covered

by wastes of barren and burning sands :
—some of them being in the most

advanced state of cultivation, and others in the wildest garb of nature.

The Great Desert of Northern Africa forms, perhaps, the most striking

example of one of these conditions. The alluvial plains of China contrast

this perfectly, and are paralleled in some respects by the vast and rich low
tracts near the mouth and lower valley of the Ganges and Brahmapootra, and
the plains of Hindostan. The latter are rich and highly cultivated, ofTering
little that is extraordinary beyond the fact of their wide extent. The former,
or desert lands, require more detailed notice.

54 The Sahara, or great African Desert, occupies the central part of

Northern Africa, reaching from the rocky country confining
the Nile valley

to the very shores of the Atlantic. Its length is upwards of 2500 miles, and
its greatest breadth 1200 miles. Its area has been stated to amount to two
and a half millions of square miles, and it runs out into the Atlantic, being
continued by extensive sand-banks far beyond the coast.

For the most part, the tract is level and low, but is broken occasionally by
stony ridges, more than one of which crosses it in 15" E. long., and by tlie

presence of a little clay these admit of vegetation. The desert is thus divided
into an eastern and western part

—the eastern, or Lybian Desert, being the

smaller, and the most favoured. For the most part, its surface is not covered
with sand, but formed of hard horizontally bedded sandstone rock, perfectly
smooth and level. At intervals, small spots occur watered by springs and
enlivened by the presence of vegetation. These are generally depressions
below the surface, and are called Oases. The largest

is nearly a hundred
miles long, and from one to fifteen miles wide, but the others are much
smaller.

The western portion of the Sahara contains some narrow tracts along its

northern border, adapted to cultivation, but the rest of the district is almost

entirely unfit for any kind of agricultural or horticultural employment. The
soil is sometimes of fine sand, on which low ridges appear like the waves of
an agitated sea, but in other places it is much harder, and more gravelly

—•

though still perfectly and hopelessly barren. In several spots, beds of sale

JiUinljfUU'd Aspects of Xature, vol. i. p.
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opour, three of -n-lneh are known and have been described, and there are al?o

brine springs, and thick incrustations of salt on the ground, produced by-

evaporation.
On these interminable sands and rocks no animal—not even an insect—

breaks the dread silence, nor is a tree or a shrub to be distinguished during
days of incessant travel. In the glare of noon, the air quivers with the boat
reflected from the red sand, and the night is chilly, under the clear sky
sparkling with its host of stars. In these plains the traveller is frequently
deceived by the deceptive appearance of water produced by mirage.

55 Siivas of the Amazons.—The plains of America differ distinctly from
those of the Old World, and are known under various names, each referring
to some physical peculiarity. Commencing with the northern or tropical

part of South America, we find there a range of low land covered with

forest, (thence called Siivas,) occupying more than a million of square miles,
and drained by the most gigantic river on the Earth, the Amazons. This
tract is so subject to inundations, that probably not less than 200,000

square miles are annually laid under water, but the whole is covered with

exceedingly thick wood, rendered perfectly impenetrable by brushwood and
innumerable creepers. The amount of rain falling during the year, the
intense heat of a tropical climate, and an inconceivably rich soil, here

produce an exuberance of vegetable and animal life, which actually oilers a
bar to civilization, not less effectual than the gloomy sterility of the African
deserts. The native Indians seem irredeemable, and sunk in the most
wretched barbarism, and there appears no prospect whatever of any im-

frovement
in the district, since man can iind no spot on which to commence

is operations.

56 Llanos.—These are tropical plains, situated cliiefly on the left bank
of the river Orinoco, and they are continuations northwards of the forest

plains of the Amazons. Their area amounts to near 350,000 square miles, or
about twice the extent of France, and although a small portion forming the
delta of the Orinoco is wooded, the remainder of the whole region is entirely
destitute of trees.

One portion of these plains, the Llanos Altos, rise gradually from the
banks of the river, but so gently that the rise is imperceptible to the ej'e,

amounting only to an elevation of five hundred feet in a distance of more
tlian one hundred miles. At this point flat low banks arise, elevated only
five or six feet, but extending at a dead level for about thirty or forty miles,
and forming a water shed. On the other side, the plains descend towards
the Caribbean Sea, somewhat more rapidly than to the south, but still

imperceptibly. The summit forms a very low table-land, consisting of sand
mixed with calcareous rock, and is barren, with the exception of a few hardy
grasses, the rain that falls not forming into pools and fertilizing the land,
but sinking into the sand to some beds of impermeable argillaceous rocks,
and then running off in springs or rivulets to the plains below.

The larger and more level portion of the Llanos lies along the base of the

rocky elevations, which commence the chain of the Andes, and extend from
9° N. lat. to the equator. These, though further from the ocean, are much
lower than the Llanos Altos, the lowest portions being only two hundred and

twenty-four feet above the sea, (from which they are distant five hundred

miles,) and rising to the south and west to the height of five hundred feet.

These plains are so nearly level, that the currents of two rivers in their lower
course are imperceptible, and the waters flow back towards the sources, when
the wind blows strongly in that direction, or when the Orinoco, to which they
are tributaries, becomes swollen. In these plains, no rock, no stone, not even
a pebble is seen ; there are no inequalities, except some low hills of sand,

rismg a few yards above the common level, and some slightly elevated

grounds, having an area of one hundred square miles or more, which can only
DC discovered by a practised eye, and whose surface is coni])letely flat. 'J'lio

soil is a mixture of sand and calcareous rock, with some mould. Grass grows
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everywhere, but tbcre are no trees, or even bushes, except a few isolated

palm-trees, at great distances from each other, and some bushes on the banks
of the rivers.

57 Pampas.—The Pampas are treeless plains, which extend from 22° S.

lat. to the most southern limits of the American continent, occupying a total

length of two thousand miles. The breadth, throughout this vast distance,
is very various, rarely however less than two hundred and forty miles, and
between latitudes 26° and 38° amounting to nearly double that. The area,

estimated roughly, is about 750,000 square miles, or nearly four times the

whole extent of France.
There is necessarily great difference in climate, and also in the nature of

the surface and the vegetable productions, in plains extending thus through
thirty degrees of latitude, (one-sixth of the half great circle from pole to pole.)
The southern portion is called the Pampas of Patagonia, and present the

appearance of a number of step-like terraces, running north and south, each

slightly rising to the soutli, generally very sterile, but occasionally clad with
verdure. The surface is diversified by huge boulders, tufts of brown grass,
low bushes armed with spines, brine lakes, white snowlike incrustations of

salt, and black lava platforms like plains of iron. The plains are, here and

there, intersected by a ravine or a stream, but the waters do not fertilize the

soil. The transition from heat to cold is rapid and extreme, and piercing
w inds rush in hurricanes across the district. Towards the north, the Pampas
of Buenos Ayres are separated from those of Patagonia by several ridges of

table-land, and present an extensive surface of ground, not without irre-

gularities, though these are too slight to be denominated hills. A largo

portion of the southern part of this district is occupied by swamps and fens

abounding in lagoons and wide-spreading salines ; one of the swamps or

lagoons alone (that of Ybera) occupying one thousand square miles, anrl being

entirely covered by aquatic plants. These swamps are greatly swollen by
the annual floods of the rivers, which inundate the Pampas, destroying vast

numbers of cattle, but leaving behind thick beds of fertilizing mud.

Beyond the river Salado, the face of the country changes, the swamps
ceasing, and being succeeded by very slightly undulating and dry plains,
covered with luxuriant grass, and occasionally by thistles eight or ten feet

high, used as futd. Further to the west, tliere occurs an extensive pastoral,
and also an agricultural district, separated by a line drawn on the meridiMU of

66° W. long., the pastoral district being to the east. The surface of the

latter is almost everywhere a dead level, but large shallow salt lakes occur in

very small depressions, one of them being fifty miles long and twent}' miles

wide. The soil,is good, consisting of a dark friable mould, without a pebble :

no trees occur, and there are no permanent water-courses. The district

affords admirable feeding ground for horses and cattle, which were introduced

by the Spaniards, and have replaced the Hamas, the indigenous ruminating
quadrupeds of the country. It is calculated, that there are a million of

horned cattle, and three millions of horses fed on these plains.
The western or agricultural district is less level than the pastoral ; the

soil, consisting of loose sand impregnated with saline matter, being entirely
tmfitted for the grow th of grass, although w hen irrigated it is exceedingly
fertile, and particularly adapted for the growth of fruit-trees. This tract is

succeeded to tlie north by a salt desert, consisting of a wide plain, extending
about 200 miles from east to west, and 140 miles northward, which is level

and smooth as a floor, and snow-white with superficial salt, stretching its

treeless and shrubless wastes on all sides to the horizon, unbroken by any
object save a few stunted, straggling, and leafless bushes. Throughout the

whole district no grass grows, and there is a great scarcity of water. Pain
has been known not to fall for eighteen mouths, and dews are entirely
unknown.

58 Savannahs, or Prairies.—The prairies, or, as they are sometimes

called, savannahs, ai'e vast tracts of plain country of inconsiderable elevatii^u.
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occupying tlie central part of North. America, estimated by Humboldt to

amount to nearly two and a halt millions of square miles, and extremely
varied in climate, in character, and in productions. They have been divided
into three classes—1. The heathy or bushy ; 2. The dry or rolling, generally
destitute of all vegetation but grass, and by far the most common and exten-

sive; and 3. The alluvial or wet prairie, abounding in pools, and the frequent
resort of the wapiti and other deer, and of wild horses.

The vast savannahs on the banks of the Mississippi are covered with long
grass ; and in the southern districts, as w'ell as on the banks of streams, are

occasionally clothed with trees, but these are rare exceptions to the general
monotony. A salt eifiorescence is often exhibited on their surface, and they
frequently possess a deep rich soil.

Many of the plains of North America are covered by forest vegetation,
but this has been greatly cleared in the United States, as the white man has
advanced. The forests are not throughout of the same character ; sometimes

consisting of a rich variety of magnificent trees, while over many hundreds of

square miles there extend vast monotonous tracts of sand, clothed only with

gigantic pines, and characteristically denominated pine-barrens.

59 High Plains, Tahle-Lands, or Plateaux of the Old World.—A very
considerable portion of the dry land upon the globe consists of land extend-

ing for great distance at a considerable elevation above the sea. Such land
often presents a greatly varied surface, and is generally connected with

important mountain chains. An example of such table-land in Europe is seen
in the central plateau of Spain, consisting of a tract of nearly 100,000 square
miles, elevated from 2000 to 3000 feet above the sea, and nearly surrounded

by mountains. Other plateaux of enormoush^ greater dimensions, occur in

other parts of the world.

This table-land of Spain is varied by mountain ridges, [sierras,) some of
them of considerable height. There is a want of cultivation in many parts,

owing to the small quantity of rain that falls ; and the whole area may be
described as monotonous and naked, although corn and wine are produced in

abundance in some places, while others serve for pasture. Tliis table-land is

more fertile on the Portuguese side.

The high land of Spain is continued, though at a much lower elevation,

through the South of France, but chiefly by hill and low mountain ranges.
Tlie table form being rather characteristic of tlie eastern than the western

portion of the great continent, first begins to exhibit the peculiar and striking
features of such tracts in tlie Balkan range of moimtains, which rises very
abruptly from the shores of the Adriatic, and is everj'where rent by deep
and tremendous fissures, transverse to the principal direction of the high
land.

From this point an elevated plateau is continued, with few intervals,
across Asia, as far as the Pacific Ocean ; its breadth gradually expanding till

it amounts to 2000 miles. It is interrupted in some places by lofty mountain
chains, and its altitude varies greatly, but is throughout considerable.

The western portion of this vast tract forms the table-land of Persia, and
extends from the shores of Asia Minor, nearly to the right bank of the Indus.
It occupies an area of 1,7(X),000 square miles, and is generally 4000 feet above
the sea, but in some places rises to 700() feet. The eastern portion is very
much larger, (amounting to 7,000,000 square miles,) and in some places
attains an elevation of 17,0<XJ feet.

It must not be understood that these high lands present generally an
absolute level, or resemble in this respect the steppes, deserts, or savannahs,

already described. They are often bounded by mountain ranges, and the

hi^dicst mountains of the world rise out of them. They occasionally also

cxiiibit in their wide extent many mountain features.

Among the westernmost jiortions of the great Asiatic table-land may bo
observed the cold, treeless plains of Armenia, 70(K) feet above the sea, and
the great salt desert, and adjacent sandy deserts of Irak and Kerman, in
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Persia. Througliout tliis wide area, there is scarce any cultivation, tlie brick-

red sand being drifted about by the wind iuto wave-like hills, or the soil being
covered with a thick efflorescence of common salt and nitre.

The oriental plateau of Tiiibct is separated from that of Persia by a spur of
the Himalayans, and from the plains of Hindostau by the main chain of the

Himalayans, rising in some places to the height of 28,(XX) feet. The Altai

mountains separate the district from Asiatic Siberia, while on the east they
are closed in by the almost unknown mountain chains of western China. Tiie

height of this vast plateau above the sea varies from about 4000 feet in the
northern portion to as much as 15,000, or even in some places 17,000 feet

near the Himalayans, and the district is traversed by three mountain ranges.
A plateau of considerable, but very unequal elevation, having the names

of Gobi, Scha-mo, (sand desert,) Scha-ho, (sand river,) and Hanhai, runs in a

S.S.W., N.JN'.E. direction, with little interruption, from Eastern Thibet
towards the mountam knot of Kentei, to the south of Lake Baikal. This

swelling of the ground is probably anterior to the elevation of the mountain
chains by which it is intersected ; it is situated, as already remarked, between
79° and 116° longitude from Paris, 81° and 118° east from Greenwich.
Measured at right angles to its longitudinal axis, its breadth is, in the south,
between Ladak, Gertop, and H'lassa, the seat of the great Lama, 720

geographical miles
; between Hami, in the Celestial Mountains, and the

great bend of the Hoang-ho, near the In-schan chain, hardly 480
;
and in the

north, between the Khanggai, where the great city of Karakhorum once

stood, and the chain of Khin-gan-Petscha, which runs north and south in the

part of the Gobi traversed in travelling from Kiachta, by L^rga, to Pekin, 7(>0

geographical miles. The whole extent of this swelling ground, which must be

carefully distinguished from the far more elevated mountain range to the

east, may be approximately estimated, taking its inflexions into account, at

about three times the area of France.
No portion of the so-called Desert of Gobi (parts of which contain fine

pastures,) has been so thoroughly explored in respect to diflerences of eleva-

tion, as the zone of nearly 600 geographical miles in breadth, between
the sources of the Selenga and the Great Wall of China, and it has been
determined that the mean height does not amount to more than about 1000

feet, instead of double that elevation, as was at one time supposed. It

appears also that Thibet is not at all an unbroken plain, or table-laud, but a

district intersected by mountain gx'oups, belonging to distinct systems of

elevation, and containing but few plains, while the loftiest of them are not

more than 13,310 feet above the sea level, and the mean elevation of the

plateau is not more than 11,510 feet.*

Table-land is not unfrecmently characteristic of islands as well as conti-

nents, and on the coast of Europe the Faro Islands, situated due west from

Norway, exhibit this feature, rising at once 2000 feet, and presenting nearly
the same elevation over a great part of the group. The n^rth-western part
of Scotland and tlie central portion of Ireland also, partake of similar character,
but the elevation is not so considerable.

Africa exhibits moderately elevated table-land, over the whole, or nearly
the whole of its southern portion, but the greater part of that continent is as

yet unexplored by white men. North of the Cape of Good Hope, the land

rises to about 6(J00 feet, and the continent has recently been crossed by
Dr. Smith, on the tropic of Capricorn, and by some native travelling nier-

cliauts about 12 1° further north. At the Cape, the breadth is about 7(X)

miles, and in the last-mentioned latitude about 1600 miles, and within tliese

limits the table-land appears unbroken by any lofty range of mountains,

although frequently rent by precipitous, deep ravines.

The southern portion of Africa is somew hat better known, and presenta

Aspects nf Kafure, ante cit., vol. i. p. 79.
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some lofty plains, projectinor into the lower flat ground, like promontories.
One of these terminates with the Table Mountain, at the Cape of Good
Hope.

60 Table-Lands of America.
—The table-lands and plateaux in the J^3'ow

World are not so extensive as in the old, but a wide and lofty tract oecupies the

greater part ofMexico, extending also to California. It begins at tlie Isthmus of

Tehuantepec and reaches northwards for 1600 miles, expanding towards the
north to a breadth of about 360 miles. The most easterly part of this plain
is 7500 feet above the sea, and it rises towards the west till it becomes 9000
feet high in Mexico, whence it diminishes gradually to 4000 feet. In California

it is about 6000 feet above the sea. It is throughout torn by narrow, deep
cavities, and the descent to the low lands is on all sides (but especially the

east.) exceedingly precipitous.
South America is not without table-lands of some importance, though

more remarkable for great altitude than extent. One of the most extraor-

dinary, tliat of Desaguardero, has an absolute altitude of 13,000 feet. Its

breadth varies from 30 to 60 miles, and it stretches 500 miles along the top
of the Andes. The whole area includes 150,000 square miles, aud presents
a considerable variety of surface. The city of Potosi stands on this plam,
at an elevation of 13,350 feet, and lofty mountains rise on each side of it.

The table-land of Quito is another remarkable instance of extensive high
ground. It is 200 miles long and 30 miles wide, at an elevation of 10,000 feet

and is bounded by a range of the grandest volcanoes in the world. Mexico also

affords extensive plains several thousand feet above the sea, and in North
America the great plains gradually rise towards the north and west till they
assume the character of plateaux.

Of these plains some portions are generally fertile, but very large tracts

afford no traces of natural vegetation, and offer little promise. In some cases,
rain is exceedingly rare.

61 3fountaiii Systems of the Hartli.— The most elevated portion of the

Earth's crust consists either of lofty ranges exhibiting a serrated or saw-like

summit of jagged edges, rising directly from plains; of elevated ridges

flanking table-lauds; of ridges subordinate in height, having, notwithstanding,

important physical characters; or of isolated peaks, or cones, not connected

by intervening high ground. It is important to imderstand the term
' mountain chain' as being independent either of absolute or relative height
either above the sea level, or with respect to adjacent plains, for there may
be ridges of very low elevation which are in the strict sense mountains,
and there are, on the other hand, many ranges of hills which arc properly so

called, although far more lofty than manj^ mountain chains,* the mountain
character not depending on absolute height above a fixed level, but rather
on distinct physical features. Mountain chains also may and do extend
far out to sea beyond their prominent and lofty ridges, and in this and many
other ways are highly important and very distinct features of the Earth,

greatly affecting its condition as the habitation of organic beings.

Strictly speaking, there arc but two great systems of mountains on the

globe, one in each great continent, although there may also be traced a
multitude of others, some parallel to, and some making angles with, the

principal directions. The mountain chain of the Old World, or Eastei'a

Continent, has its main axis running east-north-east and west-south-west,
while that of the New, or AVestern Contiiu-nt, is norlh-north-west and
south-south-east. The length of the former is about 90U0 miles, and that

of the latter lO.tXX) miles. The one rises in its higliest part to not less than

28,fXX) feet, while the other nowhere attains a greater elevation than about

• It is also important to rcincinbor Hi:it a ino:;ntain range U not necessarily a wator-shed,
nor does a water-slied require mountain country.

C2
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25,250 feet. The height of the elevated land thus hears some general pro-

portion to the whole mass of land above the sea level.

There are certain features common to all mountain chains, which it may
be well to consider before passing to the particular ranges themselves. They
are rarely simple, but consist of distinct and often short ridges of hij^h

ground, running in the same direction, and nearly parallel to each other,

rising at intervals to culminating peaks by the imion of several convergent
or radiating ridges. They exhibit also from time to time narrow transverse

branches, or spurs, often of very great altitude, and forming, in fact, trans-

verse mountain chains, which stretch far into the plains beyond.
The two sides of great mountain chains generally differ much in the rate

at which they are inclined to the horizon, the one side being much more pre-

cipitous than the other. In the mountain chain of the Old World, for

example, the southern side is generally scarped, and the nortliern side sloped,
while in the Andes, the western side descends almost precipitously to the

Pacific, while towards the Atlantic the slope is comparatively slow.

The mass of land, as measured by the relative elevation of different

portions above the sea, has been made the groundwork of calculations whose

object is to determine the mean height of various continental and other areas,
and an enumeration of the effect of the various parts on the whole, as

exhibited in the way of adding to the mean elevation, is one means of

ascertaining the relative importance of mountain chains and other elevated

districts.

The position of the mean height of all the solid parts of the Eirth's crust

above the sea, has been estimated by Humboldt at about 1000 feet ; that of
all Europe, 671 feet; of Asia, 1132 feet; of South America, 1151 feet; and
of North America only 748 feet.

The effect of the plateau of Spain on all Europe, measured in this way, is

estimated at 36 feet, while that of the whole chain of the Alps is only "20 feet.

In Asia, the great central plains are estimated to contribute 120 feet of

elevation. These results are, of course, only approximate.
62 The General Connexion of the Mountains of the Old World.—TIio

great mountain system of the eastern hemisphere may now be described a

little more in detail. Commencing with the western boundary of land at the

Atlantic, we find the Atlas chain in Africa, the central Spanish mountains and
the Pyrenees in Europe, nearly parallel to each other, and each connected with

very lofty ranges further east, but all at length uniting and forming the

commencement of the great Asiatic range, of which the Himalayan chain is

the central and loftiest portion.
The Atlas range is lofty, complicated, and Important, and forms a broad

belt, having three principal divisions, which occupy the whole interval

between the Sahara and the Mediterranean. The loftiest portion is the most
inland, and forms, in Morocco, a mountain knot 15,000 feet high; the other

portions are less elevated. The crest of the range is composed of granite and

crystalline rocks, but the flanks are of stratified deposits of newer date.

The Spanish peninsula is almost entirely occupied by the table-land already
described, and parallel ridges of serrated mountain peaks, terminated north-
wards by the Pyrenees ; the latter being a chain of considerable elevation, the
mean height ofwhosesummit line is about 7000 feet. On the whole, this western

extremity of the great mountain system of the Old World is remarkable for

its great breadth and for the way in which it projects into the Atlantic,
rather than for its altitude above the sea level.

The Pyrenees are continued eastwards at first by inconsiderable elevations

and low table-lands, but these soon connect themselves with the western

extremity of the Alps, whence the ground ascends rapidly by successive chains
of mountains, commencing with the lofty range of which Mont Blanc and
Monte Eosa are culminating points, extending through the various ranges of
the Oberland, the Tyrolese, the Julian, the Noric, and other Alps, into tlio

iBalkau, and stretching southwards by very important spurs, of which the
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Apennines and tlie mountains of Dalmatia are tlie most considerable, but of
wliich otlier traces are also seen in tlie islands of Sardinia and Corsica.

The subsidiary ranojes, whether parallel to or divergin<^ from the principal
chain of the Alps, include between tiiem a somewhat extensive tract of ]o\v

ground, and also a certain amount of higher table-land, but the position of the
mountain chains, and their height above the sea, are the only points to which
we now refer. These mountain chains consist, not only of those already men-
tioned, but also of the Jura (a somewhat transverse chain, subsidiary to the

Alps,) and the Carpathians, which, turning southwards, partly complete the

range towards the east, and partly connect the European mountain system
with that of Asia. This communication is effected by the elevated land of

the Crimea, conducting the Carpathians to the Caucasus ; by the Balkan,

passing into Asia Minor ; by the mountains called Anti-Taurus ; and also by
the Taurus chain, which, by distant though appreciable links in Sicily, Crete
and Greece, connects the south Spanish mountain ridges with those of Asia
Minor. In this way there appear to be in the European system three prin-

cipal and nearly parallel ranges, the northern one being the loftiest. There are

also several important subsidiary ranges, and one principal transverse range,
that of the Scandinavian chain, running north and south, but of considerable
altitude compared with the Alps and other lofty mountain chains. There are

four principal and parallel chains that intei'sect the interior of Asia, following
with tolerable regularity an east and west direction, and connected by trans-

verse elevations at a few detached points : these are the Altai, the Thian-

schan, the Kuen-lin, and the Himalaya. There arc also four or more running
north and south, of which the Ural, the Bolor, and the Khingan, are three,
and the fourth is Chinese.

6^ General Outline of the ]\Iountain Chains of the New IVorld.—The
mountain systems of the western continent are fewer, more simple, and more

readily traced than those of Europe, Asia, and Africa. The mass of land

being much longer in proportion to its area, and the outline of the land on
the whole less broken, no doubt contribute \o this, but the comparative sim-

plicity of geological structure is not without an important bearing on this

condition.

The Kocky Mountains, which begin on the shores of the Arciic Ocean,

nearly imderthe 70th
parallel,

commence the American system, and connect

it by islands with that of Asia. They continue south-eastwards in an
unbroken line, separated only by the plains near the north end of the Gulf of

California, from the high plateau of Mexico. These lands, themselves very
lofty, support also some high ridges and peaks, occupying the country as far

as the Isthmus of Panama, where hills of low elevation, piercing through low

plains, intervene before the commencement of the Andes.
The Andes.—This great chain may be considered as commencing with

the plains of Mexico, at the point w here the Eocky ^Mountain system ceases

to be traceable, and passing through the narrow strip of land which separates
the two Americas by means of the volcanic range of Guatemala. The chain

enters South America at the Isthmus of Panama, and continues in a steady
and almost unbroken line of high elevation, forming successively the Andes of

Colombia and Quito, of Peru and Bolivia, of Chile, and of Patajronia, sinking
down into the ocean beyond the southern extremity ofTierradel Fuego, af(er

having traversed the whole continent from north to south, a distance of 45UO
miles.

The general character of the Andes is that of a number of parallel moun-
tain chains of great elevation and small breadth, often uniting into knots, and
often containing between them plains of vast elevation and considerable

extent ; but this cliaracter is not seen so strikingly in the southern as in the

northern portion of the country, so that for 2(,KKJ Tiiilcs, or from Cape Uoorn to

the parallel of 20° south, the chain is single, narrow, and uniform.

Besides the main and continuous chains of the Ilocky Mountains and tho

Andes, there are also in Is^^orth America the AUcghanies, or Appalachiau
«J3
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chain, and in Soutli America those of Guiana and Brazil, which appear to be

independent ; besides that of Venezuela, which is an eastern branch or spur
of the principal range of the Andes.

The Appalachian, or Alleghany Mountains, consist of a series of low
undulations of nearly uniform elevation and parallel to each other, rarely more
than 3000 or 4000 feet high, extending under various names in a north-

easterly direction, from about 35° north latitude to the mouth of the St.

Lawrence and the coast of Labrador. The eastern range is known, in its

course northwards, under the names of the Blue, the Catskill, and the Green
Mountains, respectively. The breadth of the range is generally from 100 to

150 miles.

As subsidiary mountains of South America we must mention here the

great system of Parime and that of Brazil. The former of these is a group
of not less than seven chains of low mountain elevations, rising generally to a

moderate height above the plain (which is 2000 feet above the sea), but having
some much loftier elevations, of which an inaccessible peak. Mount Marivaca

(10,500 feet high), is the most remarkable. The Brazilian mountains, so far

as they are known, consist of ranges running north-east and south-west, of
which the highest peaks rarely attam to the height of 6000 feet, and which

average only from two to three thousand.
Between the two Americas, and in the line of the principal islands known

as the Great Antilles (Cuba, St. Domingo, and Porto Bico), there is an im-

portant mountam system, running west-north-west and east-north-east,

parallel to a similar range of less elevation, rising above the sea only in

Jamaica. Of these, the mountains of Cuba rise to the height of 8000 feet, and
those of St. Domingo to 9000 feet, while the elevations in Porto Bico are less

considerable. The Jamaica mountains form a very sharp east and west ridge,

nmning across the island at an elevation of from 5000 to 6000 feet, while some
of the transverse spurs are as much as 7000 feet high.

64 Mountain Systems ofAustralasia.
—It now only remains to describe in

a few words the chief physical peculiarities exhibited m the mountain systems
of the A\ast group of islands in Australasia. Australia itself, the chief mass of
land in this district, exhibits apparently the same characters of table-land that
are presented in Africa ; where the extent of the land is large, the elevation

tolerably uniform, and the coasts little broken into deep and narrow inlets.

In other words, it presents sudden and precipitous mountain ranges towards
the coast, which are not repeated inland, but slope gradually towards the
interior. Thus, in New South Wales generally, and especially in the south-

eastern part of this district, there is a north and south mountain range, which
eeems to be situate about 100 miles from the shore, and which risos to a

height varying from 3000 to 6000 feet and upwards. In South Australia there

is a similar range near Adelaide traced for some distance. The mountain

systems in other parts of the Archipelago are little known, except that in New
Zealand there is a range nearly parallel with that of New South Wales.

In addition to the great mountain systems traceable for considerable
distances on the Earth's surface, there are in many places detached mountains,
or groups of mountains, chiefly volcanic, either rising directly from the sea,

or from extensive flat and often elevated plains. These being all connected
with that reaction of the interior of the Earth on its exterior, which it will be
convenient to consider under a distinct head, are for the present neglected in

the account we have given of the plan of arrangement of those distinct moun-
tain groups, which project in ridges above the general surface of the Earth's
crust in a given district, whether that surface be above or below the level of
the sea.
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80. Kiversystems of the Taciflc Ocean.—81. lliver systems of the Indian Ocean.—82. liivera

not communicating with the ocean.

/GENERAL Phenomena oftJie Ocean.—The principal part of the -natcr on
\jr the globe occupies large depressions on the solid surface, known under
the name of Oceans. These are connected together by comparatively narrow

passages, and are therefore really united, forming one M'ide and continuous

expanse of sea. The diilbrent parts are, notwithstanding, know n by distinct

names, the most important being the Atlantic, Pacific, Indian, and Arctic
Oceans. There are also some internal seas, or lakes, of considerable extent, as

the Mediterranean, the Baltic, and others, which are almost entirely enclosed

by land, and are filled with salt water, besides the great gulfs and bays of

North America, and others better known, but far less extensive in Europe.
It appears by calculation, that the actual surface of the globe being reckoned

at about 197,000,000 square British statute miles, as much as 145,000,000

square miles are covered by the waters of the ocean. It appears further, that

out of about ninety millions of square miles of surface in the South half of

the torrid zone and the South temperate zone together (the space between
the equator and the Antarctic circle), nearly seventy-seven millions of square
miles (almost seven-eighths) are water, while in the North temperate zone,
the quantity of land is nearly equal to that of water. It is, therefore, evident
that a great irregularity prevails in the distribution of land, and no reason
has been suggested why this particular arrangement, rather than any other,
lias resulted. One consequence of this distribution of the water will be seen
when we consider the phenomena of the tidal wave.

The depth of the ocean varies exceedingly, and its bed is broken, like the
surface of the land, into plateaux, forming shoals, and ranges of mountains aa

well as isolated mountains, appearing above the surface in islands, and groups
of islands. The structure also of the land is often continued into the sea,

beyond the extremities of continents, as in the Agulhas bank beyond the
south extremity of Africa, and also the islands of Tierra del Fucgo. In
other cases, there is a rapid and very complete termination of the high
ground on the coast in the course of a very small distance. Many parts of
the ocean have been fathomed, but in some places a line, whose length
nearly equals the elevation of the loftiest peaks of the Himalayan chain, lias

failed to reach the bottom. Around our own coast the depth is very variable,
not amounting to one hundred feet over great part of the German Ocean,
wliile towards Norway, where the shore is bold, the depth is more than
five thousand feet at a very short distance from the coast. The deep water
commences also at a short distance from the shores of Ireland.

The ocean, over all parts of the Earth, contains a certain proportion of
Bait, which is not the same, however, for different seas, and even varies in

different seasons and at various depths. The proportion is generally about
three or four per cent., but is larger in the southern than the northern

hemisphere, and in the Atlantic than the Pacific. The greatest proportion in
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the Pacific is in latitude 22^ N. and 170° S. of the equator, and the smallest

is in the Polar Seas, where the saltncss is affected by the melting of the
Polar ice. The surface is often less salt than the deeper parts of the sea,

owing to the flowing into the ocean of large quantities of fresh water from
rivers. In this case, the fresh water being lighter, floats on the surface for

a long distance before becoming thoroughly mixed. Deep seas are generally
more saline than those that are shalloAV, and inland seas than the open ocean,
but this is not invariably the case, as it depends on the proportion that the
river-water flowing into the sea bears to the evaporation from its surface,
and also partly to the influx of salt water. Thus, the Mediterranean, espe-

cially in the deeper parts, is much more salt than the open sea, but the Baltic

is much less so.

The temperature of the water is generally different from that of the

atmosphere above it, and is greatly affected by depth and local circumstances.
The temperature of deep water is constant, and in most parts of the ocean,
within tlie temperate and torrid zones, is much lower than that of the
surface.* The temperature diminishes, however, very irregularly in different

seas, being so unequal, that one degree of the thermometer (Fahrenheit)
answers sometimes to seven, and at other times to fourteen, fathoms depth,
and even more. Still it has been considered, that in general the temperature
decreases six times as rapidly in the sea as in the atmosphere, and thus we
much sooner arrive at the stratum of invariable temperature (a limit which

corresponds to
' the snow line' in ascending into the atmosphere). Under the

equator this stratum is at the depth of 1200 fathoms—thence it rises towards
the surface, and reaches it in the southern hemisphere (where the water is

most open) in latitude 56° 26', and then gradually descends again to latitude

70°, where it is 4500 feet below the surface. The temperature in the latitude

mentioned is 39° 5' at all depths. At the equator, the water at the surface is

at 80° Fahrenheit, and therefore much above that of the stratum of inva-

riable temperature ; but at the pole, on the other hand, the water is much
colder at the surface than at the depth mentioned above. Submarine currents

Betting from the pole to the equator, returning at a higher level to the pole,
are concerned in the production of this condition.

66 Action of Wind on the Ocean.—The sea is constantly undergoing a

certain amount of movement, produced by various causes, some of which,
and these among the most remarkable, are external to our planet, although
producing results upon it of the greatest possible importance. Others are

connected with the mere surface action of the atmosphere when disturbed,
and moving rapidly over the water, striking it at an angle. These results,

producing what are called wind and storm Avaves, have been well described

m a recent work on PJiysical Geography by Mrs. Somerville, and as she has

expressed in a few words all the most striking phenomena on this subject at

present known, we cannot do better than borrow her words :
—

' Raised by the moon and modified by the sun in the equatorial seas, the

central area of the two oceans is occupied by a great tidal wave, which
oscillates continually, keeping time with the returns of the moon, having its

motion kept up by her attraction acting at each return.
' The friction of the wind, however, combines with the tides in agitating

the surface of the ocean, and, according to the theory of undulations, each

produces its effect independently of the other; wind, however, not only
raises waves, but causes a transfer of superficial water also. Attraction

between the particles of air and water, as well as the pressure of the atmo-

ephere, brings its lower stratum into adhesive contact with the surface of the

eea. If the motion of the wind be parallel to the surface, there will still be

* This, however, is not everywliere the case, for Humboldt observed, in crossing from
Corunna to FlitoI, that tlie surface water varied from 54^° to 56° Fahrenheit, wliile the deep
water was 59° to 59.^°, and the atn^iospliere 55°.
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friction, but tlie water will be smooth as a mirror ; but if it be inclined, in

liowever small a degree, a ripple will appear. This friction raises a minute

•wave, whose elevation protects the water beyond it from the wind, which

consequently impinges on the surface at a small angle : thus, each impulse

combining with the other, produces an undulation which continually advances.

Those beautiful sUvery streaks on the surface of a tranquil sea, called cats-

paws by sailors, are owing to partial deviation of the wind from a horizontal

direction. The resistance of the water increases with the strength and
inclination of the wind. The agitation at iirst extends little below the

surface, but, in long-continued gales, even the deep water is troubled ; the

billows rise higher and higher : and as the surface of the sea is driven before

the wind, their
' monstrous heads,' impelled beyond the perpendicular, fall

in wreathes of foam. Sometimes several waves overtake one another, and
form a sublime and awful sea.

' The highest waves known are those which occur during a north-west

fale

off the Cape of Good Hope, aptly called the Cape of Storms by ancient

'ortuguese navigators; and Cape Hoorn seems to be the abode of the tempest.
The sublimity of the scene, united to the threatened danger, naturally leads

to an over-estimate of the magnitude of the waves, which appear to rise

mountains high, as they are proverbially said to do. There is, however,
reason to doubt if the highest waves off the Cape of Good Hope exceed

forty feet from the hollow trough to the summit. They are said to rise

twenty feet off Australia, and sixteen feet in the Mediterranean. The waves
are short and abrupt in small shallow seas, and on that account are more

dangerous than the long rolling billows of the wide ocean. The undulation,
called a ground-swell, occasioned by the continuance of a heavy gale, is

totally different from the tossing of the billows, which are confined to the

area vexed by the wind, whereas the ground-swell is rapidly transmitted

through the ocean to regions far beyond the direct influence of the gale that

raised it, and it continues to heave the smooth and glassy surface of the

deep long after the wind and the billows are at rest. A swell frequently
comes from a quarter in direct opposition to the wind, and sometimes from
various points of the compass at the same time, producing a vast commotion
even in a dead calm, without ruffling the surface. Waves are the heralds that

point out to the mariner the distant region where the tempest has howled, and

they are not unfrequently the harbinger of its approach.
' In addition to the other dangers from polar ice, there is always a swell

at its margin. Heavy swells are propagated througli the ocean, till the^
gradually subside from tlie friction of the water, or till the undulation la

checked by the resistance of land, when they roll in surf to the shore, or dash
in spray and foam over rocks. The rollers at the Cape de Verde Islands are

seen at a great distance, approaching like mountains. When a gale is added
to a ground swell, the commotion is great, and the force of the surge
tremendous, tossing huge masses of rock, and shaliiiig the cliffs to their founda-
tion. The violence of the tempest is sometimes so intense as to quell the
billows and blow the water out of the sea, driving it in a heavy shower, called

epoon-drift by sailors. On such occasions, saline particles have impregnated
the air to the distance of fifty miles inland. The effect of a gale descends to

a comparatively small distance below the surface ; the sea is probably tranquil
at the depth ot 2(X) or 300 feet : were it not so, the water would be turbid and
ehell-fish would be destroyed. Anything that diminishes the friction of the wind
smoothes the surface of the sea : for example, oil, or a small stream of packed
ice, which suppresses even a swell. When the air is moist, its attraction for

water is diminished, and, consequently, so is the friction ; hence the sea is not
80 rough in rainy as in dry weather.'*

67 The Tides.—We have already mentioned the fact of the existence of
a great tidal wave oscillating continually, and produced by the periodical

Somervillc's I'hijsical (lcoffrir],!it/, Igt tdition, p. 2Z0.
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movements of our satellite tlie moon. If the Earth presented a uniform

globe, with a belt of soa of great and uniform depth encircling it round the

equator, this wave would be perfectly regular and uniform. TJie sun carry-

ing with it one such wave, and the moon another, there would be four tides,

BO modified, however, as to produce two principal ones compounded of the

four. The actual case is, however, very dift'ercnt from this imaginary condi-

tion, so that the heights of successive tides vary, indeed, in some proportion
to the way they would do in the simpler case, but the direction of motion
and the state of high water are exceedingly various. It is very difficult to

form an adeqiuite notion of tidal phenomena, without elaborate tidal charts,
the materials for which have only been partially accumulated ; but we may
by description give some idea of the true case. Looking at a globe or map of
the world, we observe no uniform belt of sea round the equator ; but on the

contrary, the great continents cross the equator at nearly right angles, the
Atlantic Ocean remaining as a comparatively narrow basin, while the Patnfic

is greatly intercepted by coral reefs, islands, and sunken continents. In point
of fact, the great reservoir of water in which regular tidal action occurs, is not

only in the southern hemisphere, but nearer the Antarctic circle than the

equator. The source of the tides is therefore to be souglit in the expanse of
sea occurring within the south temperate zone, where the great central

agitation seems to commence, and whence on all sides it appears to flow

northwards. The Atlantic thus receives from the south its great wave of

tide, which gradually becomes a curve, whose convexity is more and more
northwards, until after passing the tropic of Cancer, the advance of the wave
is so greatly retarded on the coast by the narrowness of the channel, that a

portion of it has reached the latitude of the southern extremity of Greenland

by the time that another portion has scarcely passed Cape Blanco on the
African coast, and Cuba in the West Indies. The great wave of tide passing
northwards, in this narrow channel, thus forms an enormous stream tide on
the shores of Britain and North America, but it has, by this time, become so

complicated, that it is difficult to trace its relations with the moderate and

regular undulation produced originally by the attraction of the moon. So
also in the Pacific, the tide is so checked by the sub-marine irregularities of

surface, that for a considerable part of that vast ocean, there is scarcely any
wave of the kind exhibited. In the Indian Ocean, on the other hand, the
tide wave, little interrupted by such causes, makes its way in an irregular
curv^e to the shores of India, and there divided by the pyramidal form of the

peninsula of Hindostan, one portion proceeds up the Bay of Bengal, and the
other towards the Persian Gidf ; the former having no escape, and not dis-

sipated by irregularities in the form of the land, gradually increases in height
as the bay narrows, and finally reaches the mouth of the Ganges, where it

expends its force on the shores in the form of the well known and terrific hore
of the Hooghly. In point of fact, therefore, the tides, although formed

entirely by the attraction of the sun and moon, by no means follow the

apparent course of those bodies after their original genesis. After the wave
has once entered the canal of the Atlantic, it moves continuously northwards,
with very various velocity, but at first at the rate of nearly a thousand miles

per hour. In the first twenty-four hours, it has brought high water to Cape
Blanco on the west of Africa, and Newfoundland on the American continent.

In the mormng of the second day, this great wave having been driven east-

wards, reaches the western coast of Ireland and England. Passing round the

northern Cape of Scotland, it reaches Aberdeen at noon, travelling in pre-

cisely the opposite direction to that of its first progress, and also opposite that

of tiie sun and moon. Still proceeding onwards, at midnight of the second

day, it reaches the mouth of the Thames, and on the morning of the third

day brings the merchandise of the world to the port of London. It thus

takes more time to reach London from Aberdeen than to pass over an arc of

120°, (8000 miles.) between 60° south latitude and 60° north. The velocity
of the progress of this wave is greatest where the water is deepest, and where
the configuration of the shores oli'ers the fewest obstacles.
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68 The Atlantic Ocean.—We mnst now consider those phenomena that
are peculiar to the different

parts
of the great Ocean. The Atlantic, although

its boundaries are not completely marked by nature, is yet perfectly distinct
and easdy described. It is that area of water occupying the space between
the western shores of the Old and the eastern shores of the New World, and
reaching from the Arctic circle to the icy shores of the Antarctic land. The
limit to east and west beyond the land of the two continents to southward (in
latitude 34° and 55° S. respectively,) is considered to be a continuation of the
meridian of longitude of the Cape of Good Hope and Cape Hoorn, (20° E. and
70° W. from Greenwich). This ocean, including its inland seas, covers about

thirty milhons of square (British statute) miles.

Extending thus for nearly 140 degrees of latitude, the breadth of the
Atlantic will be seen to be comparatively small. The two continents which
form its shores approach nearest one another between Greenland and
Norway, in latitude 69°—71°, and are there only 800 miles apart. Widening

fradually,

but then again contracting, the breadth about 5° S. of the equator,
etween Brazil and Sierra Leone, in Africa, is still only 1500 miles. At 30°

N. latitude, where its breadth is greatest, (between Florida and the coast of

Africa,) the width is 3600 mUes.
The elongated valley form of this ocean long since attracted the attention of

Humboldt, who observed that not only do the projections and protube-
rances of one coast correspond with recesses on the other, but that the
nature of the mountains and plains also corresponds. This is chiefly the case
with regard to Africa on the east, and the northern part of South America on
the west. There are i^^ mountains in the bed of the Atlantic, or, at least,

few that show themselves as islands above its surface. The principal of these
form volcanic islands and groups, and, except those in the northern part and
the West Indian group, are placed near the shores of Africa, and are

probably the last indications westward of the great mountain system crossing
the Old World.

The depth of the Atlantic is in some parts very considerable. In latitude

27° 26' S., longitude 17° 29' W., it was sounded by Sir James Eoss, and
found to be 14,550 feet ; 450 miles west of the Cape of Good Hope it was
16,062 feet, (332 feet more than the height of Mont Blanc ;) while in latitude

15° 3' S., and longitude 23° 14' W., a line of 27,600 feet faUed to reach the
bottom.

The form of the land on the northern shores of the Atlantic is worthy of

notice, having a tendency to linear extension, not only in the several islands

of Nova Zembla, Spitzbergen, and Greenland, but also the main land of

Norway, which is split as it were into shreds by deep inlets {fjorda).
Scotland exhibits, in its northern and western islands, a similar peculiarity of

form. Tlie shores of this ocean are also very deeply indented by large seas,

of which the Baltic and the Mediterranean are the most remarkable.

In consequence of the contorted and complicated line which the shores

make, the length of coast enclosing the Atlantic is very considerable, and
is indeed much more so than that of the Pacific, notwithstanding the far

greater magnitude of the latter ocean. The eastern coast line of the Atlantic

is 32,000 miles in length, and the western, or American, 23,000 miles, making
a total of 55,000 miles.

The Atlantic receives the rivers of a certain portion of the land enclosing
it, and the area of each river liasin includes all that land the water of which

naturally flows into the river. In Europe and Africa, there are no rivers of

first-rate magnitude emptying themselves directly into the Atlantic, since the

Ehine, the largest of them, has a course of only 700 miles, wliile the Nile,
the Danube, the Dnieper, the lihonc, and others, run into the Mediterra-

nean, the Volga into the Caspian, and the Elbe and Oder into the Baltic.

On the American side numerous gigantic rivers pour directly into the

Atlantic a vast body of water, draining almost tlie whole of the New World.
There arc several exceedingly important currents in the Atlantic, but

these will be best considered after we have described the phenomena of the
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Pacific and Indian Ocean. The winds of tlie Atlantic Lave been already tlio

subject of some notice in speaking of atmospheric influences.

A very extensive area of the Atlantic, extendinjj from 19° to 36° N. lati-

tude and from 30° W. longitude to the Bahama Islands, (occupying in all

360,000 square miles,) is covered at intervals with a species of marine plant,

{facus nutans,) called sometimes the sargasso, or gulf-weed. The quantity
of marine vegetation, and consequently of animal life, in this vast range,

especially in two principal fields near the termination of the Gulf Stream, and
where two portions of the stream meet, is truly astonishing. The real

origin of this accumulation is not known, but in its results it is sufficiently

interesting, as it affords food and shelter to a multitude of marine animals.

The Atlantic Ocean is divided by geographers into two portions
—one north,

the other south of the equator, and called, therefore, respectively the North
and South Atlantic Ocean. There is no natural division corresponding to

this artificial arrangement.
69 Pacific Ocean.—The Pacific Ocean covers more than half the

surface of the globe, and its area may be roughly estimated at ninety
millions of square miles, occupying the space between the shores of America
on the one side, and the coasts of Asia and Australia on the other. Its

northern boundary is Behring's Straits, which, between East Cape, in Asia,
and Cape Prince of Wales, is not so much as forty miles wide; but from tliis

point the coasts rapidly diverge, and at 54° 30' N. latitude, between the

peninsula of Alashka and Kamtschatka, are more than 1200 miles apart.

Continuing to diverge, the breadth from California to the coast of China,
on the tropic of Cancer, is 8500 miles ; and this remains pretty constant as

far as the south tropic, where the distance from Sand Cape in Australia to

the coast of Chile is 8200 miles. Towards the southern extremity, the limits

of the Pacific are understood to be the meridians of longitude passing
through Cape Hoorn and South West Cape, in Tasmania, and the ocean

terminates, as the Atlantic does, at the icy shores of the Antarctic land.

The Asiatic border of the Pacific is fringed in a very remarkable manner
with islands, almost enclosing a range of seas, or small basins, which corre-

spond with and replace the deep inland seas of the Atlantic. Long peninsulas
also project from the main land, and these, as well as the islands, (and the

coast itself where they do not occur,) are dotted at intervals with active

volcanoes, of which a very large proportion of the whole number known on
the globe are there placed. Although, however, the Asiatic and North
American coasts are much broken, the South American is for the most part
bold and rocky. The total length of the coast line, including that of the wholn
Indian Ocean, is estimated at 47,000 miles, about 8000 miles less than that of
the Atlantic.

While the south-western and western portions ofthe Pacific are so thickly
strewn with islands that the number of them is not at all known, even approxi-

mately, the eastern, northern, and southern portions are singularly free from
islands, the sea for fifty degrees of longitude west of the American coast

(exceeding very greatly the whole Atlantic in extent,) having only one group of

any importance, (the Galapagos,) and that extremely small. Of the island

district, which extends chiefly between the tropics, and reaches from the west

boundary of the ocean to longitude 135° W., there are two principal groups,
the one consisting of flat, low islands, in groups more or less connected with
sunk coral reefs, often of great depth, and the other of high and volcanic

islands, occasionally surrounded with a fringe ofshallow coral. A space extend-

ing more than 1000 miles in length and 600 in breadth, south of New Guinea,
and between the north-eastern coast of Australia and the New Hebrides

group, is remarkable for the innumerable multitude of coral reefs, islands, and
banks it encloses, and this may possibly be the last remains of a sunken
continent, of which the eastern part of Australia, New Guinea, and other
islands formed a

part,
but which nas now almost entirely disappeared over a

large portion of its area. The Pacific would appear to possess a depth
corresponding in some degree to its vast area.
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70 Indian Ocean.— That portion of tlie ^eat ocean wliich extends
Bouthwards from Asia to the Antarctic Circle, and eastwards from Africa to

Australia, thus occupying the interval between the Atlantic and Pacific, is

called the Indian Ocean. Includinjj the Red Sea, Persian Gulf, Bay of

Bengal, &c., it occupies an area of about 23,000,0(X) of square miles, and is

thus nearly as large as tlie Atlantic itself. It includes several very lari;e and

important islands, as Madagascar, Borneo, Sumatra, Java, Ceylon, &c., and
some important systems of islands, and it receives the drainage of several of
the principal river-basins of Asia, as the Ganges, Brahmapootra, Indus,
and Euphrates. The chief points of interest connected with this ocean have
reference to its currents.

7 1 Arctic Ocean.—The tract of sea within the Arctic Circle, bounded by
the northern coasts of Europe, Asia, and America, includes an area of about

3,01)0,000 of square miles, and is called the Arctic Ocean, or Icy Sea. It is

connected with the Pacific by Behring's Straits, and with the Atlantic by the
wide strait between Greenland and Norway. The corresponding tract of
ocean at the opposite pole is called the Antarctic Ocean, and is estimated to

occupy about 2,000,000 square miles. Its exact limits have not been very
accurately determined, as the ice extends much further from the south than
it does from the north pole.

72 Marine Currents.—The water of the sea is not only constantly kept
in motion by the attraction of the sun and moon, producing the tidal waves,
and by occasional disturbances the result of winds, but there are also large
bodies of water, as well in closed seas as in the open ocean, which are con-

tinually moving onwards in a fixed and constant direction, some of them

depending on causes not less permanent than the globe itself, and others,

although originated by the form ofland and local influences, remaining constant

for periods of time far longer than any records of man can reach. There
are also periodical currents of greater and less importance.

Of these various currents, some are merely superficial, slow in their motion,

easily turned aside by natural obstacles, such as sand-banks, projecting head-

lands, &c., and resulting generally from constant winds ; others are deep,
broad, and sometimes even rapid ; their temperature is different from that of

the ocean through which they make their way, and they proceed like rivers

through a great continent, keeping a course which sometimes extends for

thousands of miles. The former are called drift currents, the latter

stream currents. The most important of the stream currents are those

which occur in the Atlantic, or, at least, it may be considered that, as these

are best known and most aflfcct navigation, they require the most extended
notice. Many of these currents, however, commence in other seas, and
thus connect the waters of different parts of the great ocean. Thus,
the Gulf Stream, perhaps the most important of all, must be regarded as

originating in the Indian Ocean or even m the Pacific, and the Arctic currents

bring ice and cold water far into the Atlantic from the Arctic Ocean.

Omitting, for the present, those currents which have their origin in the waters

which pour into the sea from the great rivers of the Earth, we will consider

now the principal marine currents in their relation with one another.

Commencing in the northern part of the Bay of Bengal, a current sets

BOuthwards for some distance, and passing round the south of Ceylon, turns

westwards to near the coast of Africa. This current, however, depends upon
the monsoon, being a northerly current during the south-west monsoon, from

Eebruary to October, and southerly during the rest of the year. Between

Madagascar and the mainland of Africa there sets another current, which,
under the name ofthe Mozambique Current, continues close along the African

coast in a south-westerly direction during the whole year. A little farther

south it becomes a true southerly current, having near the coast a mean
velocity of from 18 to 20 miles per day, which at some seasons is greatly
exceeded, a case having been known of a ship drifted by this current 139 milts

in 21 hours, a velocity only paralleled in the maximum of the Gulf Stream.

Kear Algoa Bay, and off the Agulhas Bank, this current passes into the Cape
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Current, wliicli is formed, indeed, of its junction with the currents from the
seas south of Madaf^ascar. A part of the Cape Current is deflected by the

Afjulhas Bank, and passes round by the Cape of Good Hope into the South
Atlantic Current, but the mam portion turns southwards in latitude 21° to 24°,
and then, passing eastwards, forms an important counter-current, mixing with
the South Atlantic Counter Current,

The Cape Current is from 90 to 100 miles broad, and in different parts of
its course flows at the rate of from 60 to 100 miles per day. Outside the

Agulhas Bank the temperature has been observed to be about 80° above that

of the ocean. The counter current running eastward has a breadth of from
200 to 240 miles, and a velocity of 50 miles per day.

The South Atlantic Current is a continuation of the Cape Current towards
the north and north-west, along the ( oast of Africa. In latitude 10° south it

lias ceased to be traceable at the surface, and then commences the Main
Equatorial Current. This important part of the stream currents of the

Atlantic may be distinctly recognised ofi" the coast of Africa, a little south ofthe

equator. It runs nearly on the equator, and parallel with another (the
Guinea Current), which terminates a little to the north, near the mouth of
the jffiger ; and for a distance of more than 1000 miles these two currents

exhibit the remarkable phenomenon of parallel streams in contact with each

other, flowing with great velocity in opposite directions, and having a differ-

ence of temperature of 10° or 12°. The Main Equatorial Current proceeds
on both sides of the equator to 22° west longitude, and then sends off' the

North-icest Branch Current, and, declining to the south, runs parallel with
the coast of South America beyond the tropic of Capricorn. At Cape St.

Koque, however, a portion of the stream runs parallel to the northern coast

of South America, till it disappears near the mouth of the Amazons, being
covered and crossed by the volume of fresh water proceeding from that river.

The north-west branch of this current flows at ffrst north-westwards, and
afterwards towards the north, till, in about 30° north latitude, it merges in a

drift current ; its breadth varies from 200 to 300 miles. The length of the

Main Equatorial Current, measured from the coast of Africa to its termination

near the Caribbean Sea, is about 4000 miles; and that of the Brazil Current,
its southern portion on the coast of America, is nearly 1000 miles ; its breadth
at the commencement is about 160 miles, at about 5° west longitude it has

increased to 360 miles, and at the point of separation of the north-west branch
amounts to 450 miles. Tlie mean velocity of the whole course of the current

may be reckoned at 36 miles per day, but between 10° and 16° west longitude
in the summer season, it varies from 44 to 78 miles, and has even been
recorded at 90 miles per day. The velocity of the north-west branch is much
less, commencing at from 20 to 24 miles per day, and gradually diminishing.

Throughout its course to the Caribbean Sea this is a cold current, the average

temperature being from 4° to 6° below that of the ocean ; its northern portion

passes into what is called the Guiana Current, which extends about 500 miles,

with a velocity varying from 10 to 36 miles per day. This current enters the

Caribbean Sea, and is there lost sight of.

In addition to the currents already described, and uniting them between
the Cape of Good Hope and the coast of Brazil, is the Southern Connecting
Current, which is but little known, and flows chiefly to eastward about 150
miles south of the Cape of Good Hope, into the Indian Ocean. We have seen

thus that a great body of water proceeds across the Atlantic from east to west,

spreading out northwards and southwards as it approaches the great barrier

of land presented by the continent of America. The form of this land, the

vast recesses ot the Caribbean Sea and the Gulf of Mexico, separated from
the main ocean by the chain of the West Indian islands and the peninsula of

Florida, conceal the further progress of these currer,;^. But an important
and very considerable current has been traced, setting round the Campecho
Bank into the Gulf of Mexico, and assisted by the river current of the Missis-

sippi passing out into the Atlantic between Florida and Cuba. Kunning
within the Bahama Bank, the water thus issuing into the open ocean con-



HYDROLOGY. 237

tiaues parallel witli the coast of North America, till it meets the St. George
and Nantucket banks, -when its course is directed eastward. After passing
the southern extremity of the bank of Newfoundland, it continues in the
same direction to about 38° west longitude, between 35° and 43° north lati-

tude, and at this point it turns to south-east and south, and, passing the
westernmost of the Azores, is soon afterwards lost in the Atlantic. This
remarkable and important stream-current is well known under the name
of the Gulf Stream. It extends on the whole upwards of 3000 miles, and

occupies 78 days in its progress, thus averaging a daily rate of 38 miles,
but the velocity varies greatly, amounting to 120 miles per day at the
end of the Gulf of Florida, and not more than 10 miles per day in

the vicinity of the Azores. The maximum temperature of the stream
is in the strait of Florida, and is then 86° or 89°, considerably above
that of the ocean in the same latitude ; 10° farther north, it is still as

much as 84°; and, although both temperature andvelocity decrease as the stream

progresses, the temperature remains constantly very much above that of the
ocean outside the current. It is the influence of this stream upon climate
that renders the British islands green and fertile, while the shores of
Labrador in the same latitude, or the shores of America, are fast bound in the
fetters of ice ; its influence is not therefore confined to the line of its direct

course, but is felt along the shores of Europe even as far north as Spitz-

bcrgen. The Gulf Stream must be considered to terminate, as we have said,
in about the 25th meridian of west longitude, but two other currents are
traceable on the western coast of the Old World ; one called Rennel's Current,

commencing near Cape Finisterre, running northward along the coast of

Spain, and thence along the west coast ofFrance. After crossing the English
and Irish channels, and the south coast of Ireland, this current enters the open
ocean, and joins the other, or North African Current, which runs first south-

wards, following the coast of Africa, but then, continuing parallel with the
shores of that continent, it turns eastwards, and forms that remarkable con-
trast to the Equatorial Current already alluded to. Eennel's Current has a

velocity of about a mile an hour, in certain winds, and the North African
Current about half that velocity in the northern part of its course, but after-

wards a rate of as much as 50 miles per day.
The remaining Atlantic currents are two, the Arctic Current, and that

which, passing round Cape Hoorn, may be regarded as an Antarctic Current.
The former is understood to originate in the ice which surrounds the North
Pole ; it sets south-westwards, from between Iceland and Greenland, and

arriving at Newfoundland, divides into two branches, the main stream passing
between the great and outer bank of Newfoundland into the Gulf Stream, and
afterwards again dividing, one portion flowing southwards to the Caribbean
Sea, while the other forms the United States Counter Current, which extends
between the Gulf Stream and the coast to Cape Hatteras and Florida ; this

current conveys southwards enormous masses of ice, bringing with them
immense quantities of stone and earth, which are sometimes stranded in shallows
or on banks, and sometimes,melting gradually, pass down into low latitudes, and
temper the heat or chill the air of those countries along whose shores they pass.
The Cape Hoorn Current is an easterly current along the southern extremity
of America and the Falkland Islands, but it has originally proceeded from the
Antarctic Polar Sea, and thus brings with it very large quantities of drifted

ice. Its velocity appears to vary very greatly, from 12 to about 56 miles per
day, and it probably mixes with the waters of the southern connecting currenrr.

The currents of the Pacific Ocean are not so well known as those of the

Atlantic, nor do they appear to be by any means so considerable or so important
in navigation. The most intercstmg is that which, commencing as a drift

current from the Antarctic Pole, near the newly discovered Victoria Land,
becomes a coast current of cold water between latitude 40° and 50° south,
and then runs northwards along the western coast of South America, lowering
the temperature of the land, and apparently producing an efl'ect exactly the
converse of that which the Gulf Stream produces on the coast of Europe. At
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the surface this current is slow, often not amounting to more than a third of a
mile per hour ; but at the deptli offrom 12 to 15 fathoms it is more considerable
and in the same direction. In some part of its course this current runs at the
rate of 14 to 18 miles per day, and it is traceable along the coast from Val-

paraiso almost to the equator, when it turns westwards into the open ocean of
the Pacific, but remains sensibly afiecting the temperature to a distanco

of several thousand miles ; the difierence in temperature between the cur.

rent and the mean annual temperature of the atmosphere is throughout
considerable.

73 Whirlpools.
— Calms.— Whirlpools are produced by opposing tides,

^inds, or currents, but the former most generally. They are rare in all seas, and
not by any means so destructive now as they seem to have been in ancient

times, when the principles of navigation were less understood.

Although the greater part of the ocean is disturbed constantly by these

various causes, there are not wanting very extensive areas, especially within
the tropics, and far from land, when dead calms prevail, and the sea remains
for days in a state of unruffled stillness. The low flat tidal wave is then so

large, and so regular in its heaving, that it seems lost, and thus an appear-
ance of perfect quiet is presented.

74 Inland Salt Seas.—Bai/s and Gulfs.
—Although we have already had

occasion to allude to those deep inlets of the sea that occur in various parts
of the world and form inland seas, it is still necessary to refer to them again
in some little detail, to give an idea of their comparative dimensions and

importance.
Of the inland seas connected with the Atlantic, the Mediterranean is the

largest and the most beautiful. It occupies 950,000 square miles, but is

nearly divided into two seas by the projecting land of Italy, continued by
shallows to the opposite coast of Africa. The temperature of the water is

higher by 10° or 12° than that of the Atlantic, and the evaporation is exces-

sive. It is one consequence of this and of the comparative smallness of the

river drainage emptying itselfin the Mediterranean, that its waters are as much
as four times as salt as the ocean. Many parts are exceedingly deep.

The Baltic is a long narrow inland sea, occupying about 200,000 square
miles in the centre of northern Europe, and receiving the drainage of more
than a fifth of the whole continent. Its depth nowhere exceeds 115 fathoms,
and is generally not more than forty to fifty fatiioms. It is one-fifth less salt

than the ocean.

The Black Sea, the Sea of Azof, the Caspian, and the Aral, together
form one depression, which is only partly filled with salt water. The whole
area of water in the two former lakes is near 250,000 square miles, and in

the Caspian 180,000 square miles. The waters are brackish ; the depth,

especially of the Caspian, is considerable, but decreases towards the shores

gradually, and in terraces.

Bafiin's Bay, twice the size of the Baltic, and Hudson's Bay, also of vast

dimensions, penetrate the North American continent at Davis' Straits, while

the Gulf of Mexico, occupying 800,000 square miles, and the Caribbean Sea,
whose area is more than a million and a quarter miles, are still more extensive

indentations nearer the equator, shut in by islands, and resembling in this

respect the YeUow Sea, the China Sea, and the Sea of Japan, on the east coast

of Asia.

75 Springs.
—A glance at the distribution of water upon the Earth will

show that there are two very distinct parts of the subject, one of which we
have already considered—namely, the phenomena of the great mass of salt

water forming the ocean and its branches,—while the other, relating to fresh

water, still remains to be considered. This second group of phenomena is

also twofold, including the sources whence the fresh water upon the Earth is

derived, and also the brooks, streams, and rivers which convey the water across

the land, and pour it into the sea. Lakes of fresh water, and other accumula-
tions dependent on the form of land, also require some consideration.

The first commencement of running water upon the Earth's surface ia



HYDROLOGY. 239

generally from springs, which issue occasionally from hill sides, sometimes from
crevices in the Earth of no great magnitude, but sulBcient to allow of the

out-pouring of a large body of water, and sometimes from large natural

cavities in very considerable quantities. However little these diflorent

sources may seem to have reference to the rain falling on the surface of the
Earth in their vicinity, they are, in fact, with very few and unimportant excep-
tions, thus derived. It is only a part of the rain that runs off directly from
the surface into streams and rivers, and thus manifestly swells their magni-
tude ; and although no doubt this quantity is increased by that portion
which, falling as snow, and collected on mountain-vops in the colder parts of

the year, is gradually melted in the warmer seasons, there still remains a very
large proportion. A portion of this again is soon received into the atmo-

sphere by evaporation, but a very considerable quantity sinks down within
the crust of Earth, and is conveyed along underground, re-appearing in the

springs already alluded to. The absolute quantity of rain falling upon the
Earth is, as has been already stated (ifee ante, p. 210), exceedingly great, and
that portion of it which runs off to the sea by means of rivers in the west
of Europe, is supposed not to exceed one-third, although doubtless very
much greater in climates where the rain falls more heavily. The proportion
that sinks beneath the surface, and re-appears at a distance, must also be

large, so that, on the whole, the actual circulation of fresh water upon
the globe, evaporated from the ocean, conveyed through the air in clouds,
and falling upon the land as rain, is important, not only as affecting the

fertility of the Earth, and its adaptability as a habitation for organic beings,
but also absolutely in its effect upon the physical features of the Earth. This
latter subject will require careful consideration in a separate chapter.

76 River Basins.—It will be at once evident that so far as rivers depend
for their supplies on the direct accessions they obtain from surface water, the
whole area of the land may be divided into districts, each of which, in con-
teouence of the form of the enclosing high ground, conveys all the water that
falls upon that district, either into a depression within its area forming
a lake, or into a channel which conducts the water to the ocean. The whole
Earth may thus be divided into ocean beds and river basins. Almost all tlio

running waters or rivers of the globe of considerable importance, commu-
nicate directly or indirectly with the ocean, sometimes, indeed, passing through
and being apparently lost in lakes, but ultimately flowing into that grand
receptacle which has supplied the water, and which must again receive it.

This is not, however, invariably the case, and thus we have oceanic and
continental systems of river basins. These are both so important that we
must now proceed to consider them in some detail.

It is a well known fact, frequently determined by actual experiment, that
a much larger quantity of rain, cceteris paribus, falls on hills and high plains
than on the lower plains, and hence it arises that the high table-lands and
mountains of every district are even more directly concerned in the natural

drainage than might at first be supposed, and thus it also results that the water-

shed, or that line along high ground which determines the ultimate direction
of the rain that falls, is an important element in such considerations aa
those we are now entering upon. If we look upon a map of the world, or a

good globe, we find there must be natural divisions forming those groups or
basins to which we have alluded, and which, as we have already remarked,
are of two kinds, one communicating immediately with the ocean, into M'hich
the rivers empty themselves, which may therefore be called oceanic riv<fr

systems, including each of them a number of rivers ; and another, including
what may be called continental river systems, forming large basins, in which the

drainage is confined entirely or chiefly within continental tracts of land, without

proceeding to the ocean. In every case, the springs, brooks, and rivulels whoso
waters contribute to the formation of a single river, and the land which is

drained by these various water-courses, form the area of drainage, and the
line inclosing this area forms the water-shed.

We proceed now to consider the principal river basins in various parts of
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the world, andtliese we may rej^^ard as forming ci^lit distinct groups
—

namely,
the groups of the Atlantic, Pacific, Indian, and Arctic Oceans ; those of the

Black Sea, the Mediterranean, and the Caribbean inland seas, the latter

including the Gulf of Mexico; and the great continental groups, of which the

chief is in Central Asia, where a number of rivers empty themselves into the

Caspian Sea, the Lake of Aral, and the lakes in the eastern part of Central

Asia, in the desert of Gobi, without reaching the ocean.

77 River Systems in the Atlantic Group.
—The Atlantic group includes

a considerable number of river systems of great importance, both in Europe,
Africa, and America, and the following table gives a connected view of the

extent and relative importance of those amongst them which are best known.

Peincipal llivEE Systems in the Atlantic Group.

Names of River Systems.

I. European Eivers.

Neva
Uliine

Vistula
Elbe
Oder
Loire
Dwina
Niemen (ilemmel) .

Douro
Garonne ....
Seine

Tagus
Guadiana ....
Guadalquivcr . . .

Weser
Minho
Pregel
Thames

II. American Eivers.

Maraiion (Amazons)
La Plata ....
St. Lawrence & Lakes
Tocantius ....
Orinoco
St. Erancisco .

Paranahyba . . .

Essequibo ....
Delaware ....
Connecticut . .

Extent of

river basin in

square miles.

(Geographical.)

67,200?
65,280

56,610
41,860
39,040
33,940
33,440
32,180
29,250
24,450
22,620
21,760
19,360
15,010
13,120
11,810
5,920

5,000

1,512,000

886,400
297,600
284,480
2-52,000

187.200
115.200
6 ,6')0

8,700

8,000

In Geographical Miles.

Direct dis-

tance of

river from
source to

mouth.

Extent of

development
of stream.

315?
360
280
344
280
320
280
210
260
200
220
360
2:0
180
200
108
60
112

1518
1028
8;:0

990
368?
872
560
350
ISO
231

440?
600
520
681
480
520
560
460
410
320
310
480
420
260
280
192
100
192

3080
1920
1800
1120
1352
1400
744
420
265
270

Extent of

windings of

stream.

128
210
240
340
200
200
280
220
180
120
120
120
180
80
80
56
40
80

1562
892
910
130
984
528
181.

70
85
39

KoTE.—By the extent of development of a stream, is meant its lenijth from source to mouth,
including all its windings and turnings. This, compnrcd with the direct distance between the
source and the mouth, shows the amount of the windings, and enables us to determine tlie
influence which the river exercises on its district. IJut to understand this, we have to consider
not only the length of the principal channel, but also the surface extent of its tributary
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Of the rivers mentioned in the above table, the liJiine takes its rise in tlie

Alps from two pi-incipal sources ; one of them on the north side of the St.

Gothard, from a glacier at the height of 7G50 feet, the other from the
Kheinwald glacier, near St. Bernardin. The river has a rapid declivity to
the Lake of Constance, on emerging from which, its bed is suddenly depressed
at the celebrated falls of Schati'hausen, and the river thon runs westward
to Basle, whence, turning northwards, it is navigable to the German Ocean,
being interrupted only in passing through the narrow defiles between Bingen
and the town of Bonn. The chief tributaries to the E-hine are the Moselle,
the Maine, the Necker, and the Meuse.

The Elbe rises on the western slopes of the Eiesengebirge, from upwards
of thirty springs, one of which has an elevation of 4500 feet, but the greater
part of this river runs through a very flat country, and its estuary is encum-
bered by sand-banks.

The Neva is, with the exception of the Rhine and Rhone, the only im-

portant European river which is connected with considerable lakes. It rises

in the hilly district extending between the Volga and the Dwina, and thence,
under various names, proceeds northwards to the lakes Onega and Ladoga,
entering the Gulf of Finland at St. Petersburgh. Although its river basin
is of great extent compared with that of most of the European rivers, the
Neva presents few points of interest in Physical Geography. The remaining
European systems are also not remarkable for any physical peculiarities, and
will be again alluded to in the Descriptive part of this work. The rivers of
the British islands drain only small river basins, those of the Severn and
Thames being somewhat smaller than that of Pregel ; they also are chiefly
interesting in reference to Descriptive and Political Geography.

It will be at once observed, on reference to the above table, that the river
basins in the New World arc enormously larger than those in the Old. The
Maranon, or Amazons, alone, \iSi?, for its area of drainage a district nearly
three times as large as that of all the European rivers which empty them-
selves into the Atlantic ;

this vast river, the largest on the globe, is, m some

places, six hundred feet deep, it is navigable more than two thousand miles
from its source, and is nearly one hundred miles wide at its mouth. More than

twenty superb rivers pour their waters into it, and the torrent that rushes
from it into the ocean is borne along upon the surface in nearly a direct line,

in spite of the currents that cross its course at ini^ht angles, its stream ren-

dering the water perceptibly less salt than tliat of the ocean, at a distance of
more than three hundred miles from the sh'>res of America.

Although no river approaches in magnitude the gigantic Amazons, the
river Plata, the fourth largest in the world in the extent of its river basin,
and combining two important rivers, the Parana and the Uruguay, is still

worthy of more than passing notice. Like the Amazons, it receives at its

affluence rivers which, in extent and magnitude, are of the first class. At
Buenos Ayres, two hundred miles from its mouth, and along its whole course
from that river to the sea, its breadth is never less than one hundred and

seventy miles. It is subject to dreadful inundations, the Parana, after the rains,

rising every season and covering not less than 3(),0<^X) square miles of land. The
water is exceedingly muddy, and can be traced in the Atlantic to a distance

of two hundred miles from the coast of America.
The live next river systems of greatest importance in South America, the

clmnnels. TJins, the direct distance of tlie IJliine is shown by the table to be 3G0 miles, or 80

miles more than the Vistula ; tlie development of its course is also 80 miles greater than the

"ViBtula, but its windings are less, notwitlistandiiig that the area drained by the former is much

greater than that by the latter river. 'I'his table, and the deductions here expressed, as well

OS other tables of like nature which succeed, are given on the authority of Sir. Johnston's

edition of IJerghaus's Physical Atht. The niciisiirenicnts are in geo;;riipliical miles, of whicli

sixty are reckoned to a degree of latitude, 'i'he geographical mile contains GOaC leet, and thu

fihtuh statute mile &2bO feet.

K
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Tocantins, the Orinoco, the Paranahyba, tlie Francisco, and the Esseqnibo, do
not togetlier drain a (greater area than the Plata and its tributaries. Tiie

Orinoco is, liowever, intcrestinji^ for another reason than its extent, as it

exhibits in the upper part of its course the very rare example of a natural

canal, uniting it with another great river system. This canal, called the

Casiquiare, connects the Ivio Negro with the Orinoco. Its length is 120

miles direct distance, or 176 including the windings, and its width is 100

yards where it branches from the Orinoco; but on approaching its junction
with the affluent of the Kio Negro, which forms the connecting link of the

two systems, it amounts to nearly 600 yards. In addition to this curious

network complicating two great and distinct river systems, the Orinoco in

its detours follows such a direction that the course of the stream is apparently
turned, and although the general direction of the stream is north-east, its

mouth is found almost in the same meridian as some of its sources.

The largest of the North American river systems communicating directly
with the Atlantic (that of St. Law?'ence,) is much more remarkable for the

great chain of lakes through which it passes than for any other phenomenon
it presents. Of the 297,600 square miles which it drains, no less than 94,000
are covered with water, and the river runs through these lakes, bearing
different names, and resembling rather a series of lake straits than any
continuous stream. Of these lakes, the largest is Lake Superior, whose

length is 400 miles, and mean depth 900 feet, and the smallest (with tho

exception of Lake St. Clair) is 100 miles in length and 500 feet deep. The
Lake Superior is the M^esternmost of the whole chain, and is the largest body
of fresh water in the world. It discharges its waters through the strait of

St. Mary into Lake Huron, which receives also the waters of Lake Michigan,
the next in magnitude to Lake Superior. The waters of Lake Huron (which
is 240 miles long and 100 feet deep,) pass into Lake Erie, and thence, by the

Niagara River, into Lake Ontario, forming in its course of 332- milt;s the

celebrated Falls of Niagara. The River St. Lawrence, which drains all these

lakes, is not known by that name till after passing Montreal, but then,

forming a broad estuary, it enters the Gulf of St. Lawrence, at Gaspe Point,

by a mouth more than 100 miles in width. The other principal rivers of

North America, belonging to the Atlantic group, ofi'er nothing especially

worthy of remark in this place.
The depression occupied by fresh water in the great lakes of the St.

Lawrence system in North America is a phenomenon of considerable

importance in the physical geography of this part of the globe. The principal
lakes, Lake Superior, Lake Michigan, and Lake Huron, have a mean depth
of nearly 1000 feet, and cover an area of 75,000 square miles; their surface

is considerably less than 600 feet above the sea, and thus their bed has a
moan depth of more than '100 feet below the level of the ocean. Lake
Ontario, whose elevation above the sea is only 230 feet, but whose depth is

500 feet, presents to us another area of 6300 square miles, 270 feet below the
sea level. This remarkable depression is paralleled by one other similar case,
that which has been observed to the east of the Mediterranean, where the

Dead Sea occupies a hollow more than 1000 feet below the sea level, and the
•whole interval between the Caspian Sea and the Lake of Aral is a depression
from which the ocean has been recently drained.

In addition to the rivers already described as emptying themselves into the

Atlantic, we have also several on the coast of Africa. There are some of

them more important, and connected with larger river basins than the

largest of those occurring in Europe, but they are much less completely known.
The largest of them is the Quorra, or Nif/er, which, though not so extensive
as the Nile, has, in all probabiUty, a more extensive river basin. It is

supposed to rise in about 9° N. latitude and 9^° W. longitude ; but there
are probably more sources than one of so extensive a stream. It flows along
a course of as much as 2300 miles, and receives many very large affluents.

The current of the river is moderate, and offers no impediments to navigation,
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and the river flows throiigli more than one consideral3le lake. The Senegal,
850 miles in length, which drains two lakes and an extensive district, is the
next largest river on this coast; and the Gambia, whose course is estimated
at 600 miles, is also connected with a river basin of great extent. The
Gareep, or Orange River, near the thirtieth parallel of S. latitude, has a long
course through the table-lands of South Africa; and the Zayre, or Congo
River, is a very important stream. Both the latter are, however, too little

known, either with regard to the length of their course, or the extent of the

country they drain, to enable us to offer tabular statements resembling those

given above of the European and American streams.

78 River Systems of Inland Seas opening into the Atlantic.—Let us next
consider those river systems which empty themselves into the great inland
seas of the Atlantic Ocean. The general facts concerning them are given iu

the annexed table :
—



244 PHYSICAL GEOGRAPHY.

side of Monte Viso, about COOO feet above the sea, and is a rapid and irre-

gular stream.

Tlie Rhone rises in the Elione glacier, 5500 feet above the sea. After

passing through the Lake of Geneva, it enters France, and passes southwards
into the Mediterranean, It is a very rapid stream, flowing at the rate of 120
feet per minute.

The Danube rises in the Black Forest at an elevation of 2850 feet above
the sea, and running through the plains of Bavaria, it receives the two

important rivers of the Isar and the Inn, proceeding from the Tyrolese Alps.
For a considerable part of its course, it tiows in a narrow valley, between two
mountain ridges ; but, after passing Vienna, it proceeds through open flat

plains, except where in the celebrated deflle of the iron gate, it crosses the

eastern continuation of the great Alpine chain. It enters the Black Sea by
no less than seven mouths, passing through an extensive swampy district,

forming a delta.

The Dnieper and the Don, as well as the Dwina and the Volga, have
their sources in low, flat districts, and present nothing remarkable in their

course. The Dniester rises on one of the declivities of the Carpathians, and
after running with a rapid current, and with a considerable body of water

during the whole of its course, enters the Black Sea by a small delta.

TheAmerican rivers emptying themselves into the inland seas ofthe Atlantic

are, like those which enter directly into that ocean, far more important in their

magnitude and the extent of their drainage, than those of the Old World.
The Mississippi, taken with its tributaries, forms the largest river system in

!North America, and one of the greatest in the world. The parent stream
receives in its course two rivers, the Missouri and the Ohio

;
the first of

•which, coming in from the north-west, greatly surpasses the Mississippi
itself, while the other is also a gigantic river, and the largest of its eastern
affluents. The Missouri rises in two branches within a mile or two of the
Bources of the Columbia, and runs for 3000 miles before it joins the Mis-

sissippi ; it is a very rapid river in the whole of its course, and itself receives

several important affluents. The average velocity of its current may be
estimated at 4^ miles per hour, but in times of freshets, is accelerated to Si-

miles per hour. The Mississippi has its source in two small lakes, about
1500 feet above the level of the sea, in latitude 47° 10' north, and longitude
96° west. It runs through Lake Winnipeg, and flows with great velocity,

forming several small falls. Before the waters of the Missouri mingle with it,

it receives the St. Peter's river, the Wisconsin, the Illinois, and other streams,
and its valley is bounded by high bluffs, intersected by deep ravines. After

the jiinction of the Missouri, the course of the united stream becomes gentle,
and the valley more open ; and in its progress towards the Gulf of Mexico, it

continues to receive very important rivers, of which the Arkansas and the

Bed Eiver are those which have the longest course; the mouths of,the

Mississippi project far into the Gulfof Mexico, in a long and very remarkable

delta, on which is built the city of jS^ew Orleans. Near its mouth, this vast

river becomes a rapid, desolating torrent, loaded with mud. Its violent

floods, produced by the melting of snow in high latitudes, sweep away whole

forests, rendering the navigation very dangerous ; and the trees matted

together in masses many yards thick are floated down, and at length

deposited over the delta and in the Gulf of Mexico, in an area of many
hundred square miles.

The Bio del Norte is the largest of the Mexican rivers, but is too full of

rapids to permit of any kind of navigation for a great part of its course. It

rises in 40° north latitude, near the sources of the Arkansas, and of the Bio
Colorado. Like many other of the great rivers of the world, it is subject to

occasional freshets, but these do not extend to its lower course.

The Magdalena and the Motagua drain, the former, the north-western

extremity of South America, the latter, the promontory of Yucatan. Tlie

Magdalena rises in the central chain of the Andes, and receives several
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streams in its course ; the Motagua rises in the mountains near Guatimala,
and flows mto the Gulf of Honduras.

79 Tlic River Systems of the Arctic Ocean.—The following table expresses,
as far as they are known, the important facts connected with the Arctic

system of rivers :
—

Names of Kiver Systems.
Extent of

river basiu in

square miles.

Direct dis-

tance of

rivers from
source to

mouth.

Extent of
j

Extent of

development windings of

Asiatic Eivees.

Obi . .

Yenesei
Lena

Kolyma
Dwina .

Indigirka
Olenek .

Anadir .

Petchora
Mescn .

N. American IIivers.

Mackenzie ....
Saskatchevan . . .

Churchill ....
Albany

924,800
781,530
59 i,400
107.200

106,400
86,400?
76,800
63,360?
48,800
30,580

441,000
360,000
73,6CX)

52,800

1276
1228
1280
440
380
560?
600

300

964
924
0'i8?

380

2320
2800
2400
800
864
908?

1000

600

2120
1664
818
560

1044
1572
1004
208
484
348
400

210

1156
740
180
180

Of the Asiatic rivers that empty themselves into the Arctic Ocean almost
all are, as will be seen, of great magnitude and extent, but the nature of the

country over which they pass, consisting for the most part of dreary plains,
and the northern declivities of extensive table-land, conspires to render them
almost useless for the support of

vegetation,
and therefore for the abode of

man. The Obi and the Irtish, formmg together the largest river of the Old
Continent in the extent of its drainage, if not of its development, has so

email an absolute elevation when it leaves the Altai mountains, from m hich it

takes its rise, that for a distance of one thousand two hundred miles it has a
fall of only four hundred feet, and although the bed of the river is very deep,
the current is necessarily slow, and its banks are readily and constantly over-

flowed, forming immense marshes characterising a large part of Siberia.

The Obi is the most westerly of the three great rivers of Siberia, and the

Ycncsei, which drains the district to the east of the basin of the Obi, is little

inferior in the magnitude of its basin, and has even a greater extent of

development ; some of its branches, which are numerous, have a very rajjid

course, but below Irkuktsh the current gradually decreases in
rapidity. At

its mouth, this river enlarges into an estuary twenty miles wide, and more
than two hundred miles long. In its upper course, it passes through the Lake
of Baikal, the largest and most remarkable of all the mountain lakes.

The Lena, the most easterly of the Siberian ''iver systems, takes its rise

from mountains a little to the west of tlie Lake of Baikal, and thence proceeds
first in a north-easterly and then in a northerly direction to the sea. It ia

navigable for a considerable part of its course, receiving a number of impor-
tant tributaries, and tcnniiuites in an extensive delta traversed by several
arras of the river, three of whicli are navigable. Both it and the Yeuesei are

frozen near their mouths for nearly nine months of the year. The other
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rivers of Asia, emptying tliemselves into the Arctic Ocean, are of inferior

extent and importance.
The Mackenzie is the largest river system which contributes its waters to

the Arctic Ocean in the western hemisphere. It is formed by the union of

several small streams, each designated by its own name, which rise on the

eastern slopes of the llocky Mountains, and after passing through Athabasca

Lake, form Slave Kiver, which again on leaving Great Slave Lake is called the

Mackenzie.
The SasJcatchevan rises with two branches in the Eocky Mountains, and

these uniting at a distance of four hundred and fifty miles from their sources,

run through Lake Winnipeg, and thence continue under the name of the

Kelson Elver, into Hudson's Bay. The Churchill is another stream nearly

})arallel,
passing through and draining several lakes, and at length terminating,

ike the Saskatchevan, in Hudson Bay.

80 EivEE Systems of the Pacific.
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the south side of the water-shed in latitude 41°, from the north side of which
many of the tributaries of the Columbia take their rise, and after a consi-

derable course enters the Gulf of California, traversing a country almost

entirely unknown.

8 1 EivEE Systems of the Indian Ocean.

Name of River.
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a sterile desert. It empties itself into tlie ocean by a considerable delta, GO
miles in length, and occupying 120 miles of coast.

The EupJirates and Tigris form together the only important river system
in Western Asia. The former rises in the heart of Armenia, and after

running over a great extent of table-land, descends in rapids through the
Taurus Mountains to the plains of Mesopotamia. The Tigris rises further to

the east, and after piercing the same chain of mountains at Mosul, descends
also to the plains of Mesopotamia. The two streams unite near the

city
of

Bagdad, after which they run 150 miles, in one stream, to the Persian Gulf.

82 Hivers not comniitnicaiinq with the Ocean.—It now only remains to

consider those rivers which, terminating in great inland seas of fresh water,
and not proceeding thence to the ocean, form complete systems of drainage,

entirely confined to the interior of extensive tracts of land. Examples of this

kind occur in Africa and America to a small extent, but are nowhere so

remarkable as in Central Asia, where nearly 1,200,000 square miles of

country are drained by six river systems, three of which run into the Caspian,
two into the Sea of Aral, and the sixth into a comparatively small lake, north
of the great desert of Gobi. Another tract, nearly equal in extent to half
this area, and continuous with it, appears to have a multitude of streams,
which are either lost in small lakes after proceeding for a short distance,
or disappear entirely in the great sandy deserts which they traverse.

Of these rivers, the Volga drains an area of nearly 400,000 square miles,

and, with the exception of the Danube, has the largest volume of water of

any river in Europe. The extent of its development amounts to 2400 miles,
and its source (in latitude 57° N.) is nearly 1000 miles from the Caspian
Sea, into which it discharges itselfby no less than sixty-five mouths. The other

important river system terminating in the Caspian Sea (the Ural) rises in

the southern Ural chain, in latitude 55° N., at an elevation of 2132 feet above
the level of the sea. The whole course of the river, including its windings,
is probably not less than 900 miles. It forms, for a considerable part of its

course, the boundary line of Europe, and, towards the south, is enclosed by
steppes, and flows in a bottom varying from half-a-mUe to two and a half

miles in width. It enters the Caspian by a small delta, the islands of which
are covered with salt swamps.

The principal feeders of the Sea of Aral are rivers not inferior to the

largest in Europe ; one of them, the ancient Iaxa>'tes, is, in the area which
it drains, of somewhat greater importance than the Danube, and its develop-
ment is not less than 1200 mdes. It flows from the east, through a country
tolerably fertile, especially near its mouth, but that fertility is confined to a
narrow band, and is bounded by deserts perfectly arid. The other river, the
Oxus of the ancients, now called the Amori, enters from the south. It drains

nearly 200,000 square miles of country, has an extent of development of
1400 miles, and the direct distance from its source to its mouth is more
than 800 miles. The only other important river in the continental system of

Central Asia is that which empties itself into the small lake of Lob, proceeding
from the west eastwards. Little is known of this district, but the area

drained is estimated at 177,120 square miles, and the development of the

stream at 1080 miles.

There are not wanting continental systems of drainage in the New World,
I)\it they are comparatively small and unimportant. In North America, a
small area of this kind occurs between the Gulf of California and the Eio del

Norte; and the elevated lakes of the great plateau of the Andes, between
latitude 13° and 31° S., receive a number of streams which do not afterwards

proceed to the ocean. The Lake Titicaca, the largest in the South American
continent, occupying an area of about 4600 square miles, and its surface

12,800 feet above the Pacific, is the recipient of the streams of a considerable

district ; these proceed by the Eiver Desaguadero to a distance of about
180 miles into a small lake, and arc there lost. The Cataleua Lake, the Tor
Lake, the Blanca Lake, and others in the same plateau, ofTer similar examples
on a much smaller scale.
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CHAPTER VI.

ATMOSPHERIC AND AQUEOUS ACTION.

5 83. General nature of atmospheric and aqueous action.— 84. Changes produced by atmo-
spheric action.— 85. Changes directly effected by alterations of temperature and exposure
to cold.— 80. Glaciers and icebergs.

— 87. Changes produced by the eroding action of

moving water.— 88. The transporting and distributing action of moving water.^
89. Changes produced by water acting by the aid of substances held in solution.— 90. Indi-
rect effects produced by water.

/GENERAL Nature of AtmospJieric and Aqueous Action.—The action of
\jr the air loaded with a larger or smaller quantity of water, and constantly
changing in temperature, and the incessant motion of water in its various

form.s, whether as it passes under ground and emerges in springs, or movea
along the surface, conveying particles of solid matter and depositing them
in some new place, produce, on the whole, a very great amount of change
upon the Earth's surface, greatly modifying the physical features of the globe,
and influencing those conditions essential to the well-being of animal and
vegetable life. A consideration, therefore, of what may thus be called atmo-

spheric and aqueous action is an essential part of Physical Geography.
The mechanical action of water exhibits results in several different ways;

for in one part of the world we find the sea with its restless waves beating
against the shore, constantly removing a portion of the coast, and depositing
it as mud in the immediate vicinity; while in other places, rivers carry along
with them a quantity of earthy matter, manifested by their turbid appear-
ance, and this earthy matter cannot fail to be deposited where the progress
of the river is checked as it passes through nearly level plains, or whrn its

Btream meets the ocean, and its course onwards is thus completely termi-
nated. The water carries mud along with it, however, only for a limited time,
and strictly in consequence of its being in motion. W henever, therefore,
that motion becomes slower, a portion of the mud is deposited, and where it

is stopped, the remainder must necessarily fall. Thus a river sometimes
terminates in a triangular area of mud, called a delta; sometimes banks of

mud, greatly impeding navigation, extend transversely across the mouth of
the river, and are thence denominated bars ; while sometimes there exist only
a multitude of narrow channels, none of them deep enough to be navigable
at the entrance. Where neither of these conditions occur, the mud is gene-
rally removed to a distance by powerful marine currents.

The action of water is not unfrequcntly dependent on meteorological
changes ; and amongst the most powerful agents of decay in cold climates or
on mountain summits, must be ranked the expansion that takes place in

water shortly before and during the act of congelation. In this way it is

that altliough in temperate and cold climates the quantity of rain falling may
not of itself be sufilciently great to produce, by simple mechanical abrasion,

any considerable removal of the soil, yet the severity of the frost and the

inequalities of the temperature may more than compensate for this diminished
source of degradation. Hence, among aqueous changes we have to consider

also the phenomena of alaciers and icchergs, by whose means vast quantities
of broken frngments oi rock, often of large dimciiHions, are first removed
from the parent rock, and tlien conveyed by the assistance* of marine currents

to very considerable distances. \sq have also to take into consideration the
action of running water, as well directly and periodically by rivers, as occa-
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sionally by unusual floods. We have, too, to consider the effect of the sea

upon coast linos, and of tidal and marine currents under various circum-

stances, whether those take place in the open ocean or in inland seas which
communicate with the ocean. Lastly, a certain amount of chemical change
is produced by water, either by acids contained in it, or by the affinity of

water and of the gases which it holds in solution for the various substances
it encounters.

84 Chancfes produced hy Atmosplieric Action.—There is a constant

tendency in all decomposed or disintegrated substances to be removed by the

agency of rains and superficial waters to a lower level than they previously

Ojccupicd, and finally to be transported into the sea. Tiiere is no rock, not
even the hardest, that does not bear some marks of what has been termed

weathering, or of the action of the atmosphere upon it. The amount of surface-

change so produced is exceedingly variable, depending much on local causes.

Thus, one rock may undergo complete disintegration in a certain situation,

tliough composed of nearly the same materials as another rock of the same
kind, of which the cliange has been comparatively trifling. Wlien we contem-

plate the present surface of our continents and islands, we cannot but be struck

with the great effects that have been produced upon them by the agents com-

monly known as existing causes; and among these effects, the weathering and

degradation of land are very remarkable, attesting a lapse of time far beyond
the usual calculations. The tors of Dartmoor, Devon, may be referred to as

excellent examples of the weathering of a hard rock. These are composed of

granite, M'hich, as Dr. McCuUoch has observed, are divided into masses of a
cubical or prismatic shape.

'

By degrees, surfaces which were in contact,
become separated to a certain distance, which goes on to augment indefinitely.
As the wearing continues to proceed more rapidly near the parts which are

most external and therefore most exposed, the masses which were originally

prismatic, acquire an irregvdar curvilinear boundary, and the stone assumes
an appearance resembling the Cheese-wring (Cornwall). If the centre of

gravity of the mass chances to be high, and far removed from the perpen-
dicular of its fulcrum, the stone falls from its elevation, and becomes con-

stantly rounder by the continuance of decomposition, till it assumes one of
the spheroidal figures, which the granite boulders so often exhibit. A
different disposition of that centre will cause it to preserve its position for a

greater length of time, or, in favourable circumstances, may produce a

logging stone.' The weathering of these tors is so exceedingly slow, that the
life of man will scarcely permit him to observe a change ; therefore the period
requisite to produce their present appearance must have been very consider-

able. The surface of the whole country round these districts attests the same

great lapse of time. Whatever may be the nature of the rock, it is dis-

integrated to considerable depths ; porphyries, slates, compact sandstones,

trap rocks,—all have suffered; but the valleys appear to iiave previously
existed, and the general form of the land to have been much the same as it

now is.

This destruction of the surface is common to most countries ; and if the
rock so weathered be limestone, there is, not unfrequontly, a reconsolidation

of the parts by means of calcareous matter deposited by the water that

percolates through the fragments, and which dissolves a portion of them.
At Nice, the fractured surface thus reunited is so hard, that, if it occur on
a line of road, it must be blasted by gunpowder for removal. There arc

some fine examples of this reconsolidation upon the limestone hills of
Jamaica ; as, for example, near Eock Fort, and at the cliffs to the eastward of
the Milk E-iver's mouth.

The felspar contained in granite is often easily decomposed, and when
this is effected, the surface freqviently presents a quartzose gravel. D'Aubuis-
son mentions that in a hollow way, which had been only six years blasted

through granite, the rock was entirely decomposed to the depth of three
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inches. He also states that the granite country of Anvergne, the Vivarrais,
and the eastern Pyrenees, is frequently so much decomposed, that the
traveller may imagine hmiself on large tracts of gravel.

Some trap-rocks, from the presence of the same mineral, are so liable

to decomposition, that there is frequently much difficulty in obtaining a

specimen. The depth to which some rocks of this nature are disintegrated in

Jamaica is often very considerable.

This decomposition is attributed to the chemical, as well as mechanical
action of the atmosphere. The oxygen of the atmosphere produces consider-

able alteration in rocks, more particularly observed in those containing iron,
which are thus often reduced from a hard to a soft substance. With the
slow and quiet changes effected by electricity on the surface, we are very
imperfectly acquainted, but most of us have heard of destructive effects

during a thunder-storm, of shivered rocks, and of fragments hurled from tlie

heights into the valleys beneath. In these electrical discharges, the lightning
often fuses the surface of rocks. Thus, De Saussure found a compound rock
on Mont Blanc fused on the surface, white bubbles being on the felspar, and
black bubbles on the hornblende. Similar observations have been made by
other geologists in other parts of the world.

At Peninis Point, St. Mary's, ScOly Islands, there is a curious example of
that decomposition of granite which antiquaries have termed rock-basins, and
considered the work of the Druids. The Eettle and Pans, as these depres-
sions are there named, occur in the large blocks of granite on the top of this

promontory ; they are generally three feet in diameter, and about two feet

deep; they are mostly circular and concave, but there are others much
indented at the sides.

' Some have perpendicvilar sides and flat bottoms,
some are of an oval form, and others of no regular figure. Many of the
blocks are six or seven yards high, eight or nine yards square, and several of
them have four, five, six, or more of these cavities in them. A large rock,
near the extremity of this group, has two basins of an immense size, besides

several smaller ones. The upper and larger one appears to have been formed

by the junction of three or more large basins. It is irregularly shaped, and
about eighteen feet in circumference, and six feet deep. vV hen the water in

this basin lias attained the height of three feet, it discharges itself by a lip
into a lower basin, more regularly formed, the back of which is about five

feet high, but which is incapable of containing more than a depth of two feet

of water, owing to the declivity of the surfjice of the rock.' As a proof that

similar decomposition sometimes takes place on the sides of a block, the
author above cited mentions an oval cavity, six feet long, five wide, and nearly
four feet deep, thus situated.

There is scarcely a substance, which, having been exposed to the action

of the atmosphere for a considerable time, does not exhibit marks of

weathering. It will even be observed on cliffs of sandstone, in which the

cement varies in induration or otLerwisc, producing the most grotesque forms,
which must be more or loss familiar to the least observing. Variations in

temperature much assist the chemical decomposing power of the air.*

85 Clmnfjes directly effected hy Alterations of Temperature and J^apostire
to Cold.—"We have just seen how rapidly disintegration of solid rocks may
take place by atmospheric agency, and it may readily be imagined that when
during frost, and by a sudden and rapid decrease of temperature, the water
wliich had percolated into and filled narrow crevices, formed near the surface

by ordinary exposure, was at first diminished, and afterwards almost

instantaneously increased in volume, the rocks would s])lit asunder \\ith

irresistible violence, and thus tlie effect be greatly increased. Various
mechanical results are derived both directly and indirectly in this way, siuce

I'Vlabotlx's Miii,Miil,\i\) 4.'
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not only are fragments split off from large masses of hard rock, but wliolo

beds are altered in position, and way made for the subsequent removal of
others of softer material, to which the running water of warmer seasons is

now able to penetrate. On the shores of very cold seas, the cliffs are fre-

quently fo'rmed more or less entirely of frozen mud, and the heats of summer
{ifenerally tend to modify them, and even greatly reduce their dimensions,
while on their reconstruction in the succeeding winter, way is made by the
increase of crevices, both in nxmiber and extent, for the still further destruc-

tion of the whole mass.
All the changes and modifications producedby inequalities of temperature

may, however, be regarded as destructive, effecting, even when the change is

least marked, periodical removals of very large quantities of gravel and
stones by the ordinary streams traversing a country, and in other cases

tearing away enormous quantities of solid rock, and preparing them for

further transport by rivers or ocean currents. It is only where the climate
is more excessive than with us in England, that these modifications can bo
seen on a sufficiently large scale to attract general attention. In Hussia,
towards the mouth of the Dwina, there is an annual disturbance of the
banks of that river, whicli is sufficiently extensive to be worthy of notice,
for we find there long ridges or ledges of stones on the banks of the river

about 30 feet above its summer level ; the water, when at its height, pene-
trates into the chinks of thin beds of horizontal lime-stone, and in winter,

becoming frozen and expanding, great disruptions of the rock occur, and

stony fragments, often of large dimensions, are entangled in the ice. In the

spring the fresh swollen stream inundates its banks, and so expands the water
that the icy fragments are thrown up 18 or 20 feet above the level of the
stream. In the course of five or six hours, the water wiU rise suddenly
14 or 15 feet, with the ice one compact mass upon it, and when the pressure
increases, the ice is actually torn asunder, the crash that results resembling
the roaring of artillery. What occurs on so considerable a scale in the river

Dwina, and in other Russian streams, has been observed to a yet greater
extent in Lapland, where granitic boulders, weighing several tons, have been
seen suspended like birds' nests in the branches of pine trees, 40 feet above
the summer level of the streams ; and in Canada, on the St. Lawrence, as well

as in the great rivers of Siberia, where the volume of the water is greatly
more considerable, the changes of temperature more complete and more rapid,
and where everything in nature is on a far grander scale, the consequences
are still more marked. The packing of the ice in the St. Lawrence is a phe-
nomenon of this kind, and when the broken ice is carried away by high tides

in the spring, blocks of stone weighing many tons are frequently removed to

a very considerable distance. The phenomenon of ground ice, however, or
ice which, in spite of the expansion of water in freezing, remains entangled
at the bottom of streams, proves that this action of water in the solid foi'm is

not confined to districts where the winter cold is excessive, but may extend
even to such latitudes and climates as our own. Where, however, the cir-

cumstances are less unfavourable for the production ot such appearances as

in some of the Siberian rivers, large stones are occasionally lifted from the
river bed by the ice amongst them, and thus may be floated along for a great
distance. Among the results of packed and ground ice may be mentioned
the removal of gigantic blocks of stone weighing very many tons, sometimes
shifted several feet in a season by the American rivers.

86 Glaciers and Icebergs.
—When in very cold climates, or in mountain

districts of great elevation, the rocks are exposed to frequent change of tem-

^^erature near the freezing point of water, there must of necessity be a very
onsiderable destruction produced, and this so much the more as the rocks
•ire less covered with vegetation, or a coating of soil or gravel. This will be
•tt once admitted, if we consider the constant absorption of water into crevices,
the expansion of the water, and consequent widening of the crevices, and the
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ultimate splitting off by tliis mechanical degradation. No one who has not
himself had the opportunity of witnessing such phenomena, can do full justice
to their enormous extent and influence, and the mere repeated observation of
the forms of the rock will not itself give an idea, since the forms originally-

produced by the causes here referred to are perpetually repeated, although
the actual surface of rock itself observed, and perhaps sketched at one visit, is

closely imitated by that presented at another. Glaciers have been well described

oy Professor James Forbes as
'

icy streams moving downwards, and continually
supplying their own waste in the lower

valleys,
into which they intrude them-

selves like unwelcome guests.' They act chiefly as mechanical agents, trans-

porting to a distance, and preparing for further travel, a vast multitude of
blocks of stone, fragments of rock, gravel, and mud, and are amongst the
most powerful agents employed by nature for this purpose. The quantity is

often so great as almost entirely to conceal the mass of the ice under the pro-
digious load which, during a long descent, is accumulated upon it, whde the
dimensions of the transported masses are often gigantic, one having been
seen by Professor J. Forbes on the glacier of Viesch, 100 feet long, and 40 or
50 feet high, and another being described containing nearly a quarter of a
million of cubic feet of green slate, which has been conveyed by the glacier
of Schwarzberg, although this glacier has since retreated at least half a mile,

leaving the intervening space covered with smaller blocks.

The dimensions of glaciers are, however, required to give some idea of
the amount of result they produce; their number also, if it were possible to

enumerate it, might assist us in this conception. In Switzerland, these
remarkable bodies vary in length from a few hundred yards to as much as twenty
miles, and in width extend sometimes to as much as three miles. They may
be seen in almost aU the principal and a vast number of the secondary valleys,
and everywhere produce the same results and exhibit similar appearances.

But Switzerland, although it offers very interesting examples ofglaciers and

glacier action, which may be visited with convenience and described at

leisure and in detail by the observant traveller, is neither the only nor the
most remarkable. On the south-western extremity of South America, we
find

' a range of hills only from 3000 to 4000 feet in height, in the latitude

of Cumberland, with every vallej^ filled with streams of ice descending to the
sea-coast. Almost every arm of the sea which penetrates to the interior

higher chain, not only in Tierra del Fuego, but on the coast for 650 miles

northwards, is terminated by tremendous and astonishing glaciers; and iu

Eyre's Sound, in the latitude of Paris, not only are there immense glaciers,
but about fifty icebergs have been seen at one time floating outwards, one of
which was at least 160 feet in total height, and these were all loaded with
blocks of granite and other rocks of considerable size, different from the clay
slate of the surrounding mountains.'*

On the coast of Greenland, at Spitzbergen, and in other places in the

Arctic Ocean, where the temperature of the water is below the freezing point
of fresh water, and also along the whole line of coast of the Antarctic Islands,
there are constantly broken off vast fragments of ice which float away into

warmer climates, conveyed by marine currents.

Three kinds of accumulation of ice are met with under these circumstances

•—the vast expanse of frozen surface-water dotacbed from the shore, forming
what are called ice-fields ; smaller fragments of these, denominated ice-

floes ; and the lofty and massive portions, really broken off from glaciers,

being the icebergs of tlie cold seas. Each contributes to illustrate the power
of water as an agent of change on the Earth's crust, but the ice-fields and
floes convey little or no detritus to a distance. The icebergs, on the con-

trary, whether numerous and of small extent, as they are successively broken

• Darwin's Journal of Ike Deaj^le.
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oiF in a sea warmer tlian the temperature of frozen fresli water ; or
allowed to swell into fi;igantic dimensions, as they creep alonjij the sea-bottom,
till the smaller specilic gravity of this vast accumulation of ice, which is a
little less dense than the sea water, causes a huge fragment to break off, and
rise into an island—in either case abound with rocks and gravel.
The appearance and magnitude of such icebergs, in the Arctic Ocean, haa

been described as very variable, some having been seen aground in water
three hundred fathoms deep, and others iloatiug one hundred and twenty
or one hundred and fifty feet above water, indicating a depth of nine hundred
to one thousand feet, and a

weijjht
of not less than forty to fifty milliops of

tons. During the summer, round the shores of Cape Farewell, and throughout
the year down Davis's Straits, these marvellous engines for distributing broken

fragments of rock, course each other rapidly into the open ocean, and thence

they proceed along the coast of America to latitudes as far south as that of

Devonshire. By this time they have been most of them suiBciently broken
and melted to lose their characteristic features, and gradually fade away from
observation. From the Antarctic land similar drifts occur to still warmer
latitudes, and very large floating bergs have been seen oft' the Cape of Good
Hope, one of which is mentioned as having been two miles in circumference, and
one hundred and fifty feet high, while others, if not of such great area, rose

from two hundred and fifty to three hundred feet above the sea, and were
therefore of great volume below.

The climate in high southern latitudes is, however, extremely severe

compared with that of the northern hemisphere, since in Sandwich land, in

latitude 59° S., corresponding in parallel to some parts of Scotland, the

country was described by Captain Cook as covered many fathoms thick with

everlasting snow, from the summits of the mountains down to the very brink
of the sea-cliff, and tliis at the bbginning of February, the hottest season of
the year ; and even in the island of Georgia, five degrees nearer the equator,
or in the same parallel as Yorkshire, the line of perpetual snow descends to

the level of the ocean. Still further towards the Antarctic Pole, as in the
sixtieth parallel of south latitude, the temperature of the summer months

ranges between 11° Fahrenheit and the freezing point of water, so that

throughout the wide range extending from the two poles of the Earth half-

way to the equator, there is a constant deposition of gravel and rock,
removed and conveyed by the agency of ice. This although chiefly known
in its effects in the northern hemisphere, must be far more considerable in

reality towards the south, since the most southern glacier, which comes
down to the sea in Europe, is nearly twelve hundred and fifty miles

nearer the pole than those which are found on the west coast of South
America ; but evidence is not wanting of enormous results in that part of the

world also, gigantic boulders occurring in the islands of Tierra del Fuego,
on the high plains of Santa Cruz, and on the island of Cliiloe, associated with
a great unstratified formation of mud and sand, containing rounded and

angular fragments of all sizes. In the vast ocean along which these bergs
and islands of ice are conveyed, there must be distributed an enormous

deposit of such materials, which are continually added to and occasionally
Teach the surface, as the undulations of the Earth's crust present new surfaces

to the denuding and levelling power of the waves.

87 Changes produced by the eroding Action of moving Water.—Uunning
water, whether the occasional result of rain recently fallen, and making its

way to some continuous stream, or consisting of the stream of water itself in

its progress to the ocean, exercises partly by simple attrition, and partly by the

abrasion of sand carried along by it, a very considerable mechanical action. This
action is twofold, either being of the nature of erosion, or the eating out a

channel for the progress of the water, or else involving the deposit of mud
and stones, tending to fill up the bed of a river, a lake, or an estuary. The
waves of the sea beating upon a coast, whether produced by wind or by tidal
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action, also produce a cousiderable amount of destruction, and marine
currents eat out, from time to time, very large quantities of matter from the

siaes and bottoms of the channels through which they run, especially when
these are soft, or when the current is rapid or steady. The eroding power of

running water is sometimes seen in connexion with great floods in different

parts of the world, as well as in ordinary river streams and marine currents,
but the power is chiefly manifest in the beds of streams. A few facts,

illustrating the nature of the results, will be interesting and instructive.

The rapidity with which even the smallest streams hollow out deep
channels in soft and destructible soils, is well exemplified in volcanic countries,
where the half-consolidated ashes present but slight resistance to the torrents

which flow down the mountain sides. Sir C. Lyell mentions some interesting

examples of this kind in his Principles of Geology, (seventh edition, page 200,
et seq.) Amongst them he states, that after the eruption of Vesuvius in 1824,

heavy rains produced streams of water, which, in three days, cut a new chasm

through strata of tuff and ejected volcanic matter, to the depth of twenty-five
feet. He also quotes the case of the Simeto, the largest of the Sicilian

rivers, which, in the covirse of about two centuries, has eroded through lava
a passage from fifty to several hundred feet wide, and in some places from

forty to fifty feet deep. A remarkable instance of the force of Mater eating
its way through a very considerable thickness of rock is mentioned also by
Sir Thomas Dick Lauder, in his account of the great floods of Morayshire, in

August, 1829. He states, that in one spot, the river Dorback, which before

the floods swept round a conical-shaped hill, in a course of seven hundred and

thirty yards, leaving a narrow neck of clayey gravel not more than a hundred
feet in thickness, had nearly breached its way, but that, during the floods,
the whole of the neck of land was likely to be destroyed. In order to save

this, the river was assisted in its operations by human agency, and by one
blow of a pick-axe the barrier, reduced to a dam of a foot thick, and just of a
sufilcient height to sustain the water, was bui'st at once. In the course of

fifteen or sixteen hours, the channel was converted into a wide and complete
river course, and witliin four-and-twenty hours the river had worked its way
back to the depth of eight feet below the level of its old bed, now a dry
channel. By the next February, the new channel was twenty feet below the

level of the old river bed.

By far the most striking example, however, of this action of water,
and of the progressive excavation of a deep valley in solid rock, is seen in the

river and Falls of Niagara. The river flows over a flat table-land, in a depression
of which Lake Erie is situated : where it issues from the lake it is nearly
a mile wide, and is three hundred and thirty feet above the level of Lake
Ontario, into which it empties itself at a distance of about thirty miles. For
the first fifteen miles the surrounding country is almost on a level with its

banks, and the river glides along with a clear and tranquil current, falling

only fifteen feet in as many miles. Approaching the Ilapids, it rushes over a

rocky and uneven limestone bottom, and is then thrown down perpendicu-
larly one hundred and sixty-five feet into a ravine, varying from two hundred
to four hundred yards in width, and from two hundred to three hundred feet

in depth. The river continues through this gorge in the table-land, for a
distance of about seven miles, and the table-land then terminates in a long
line of inland clifl' facing towards Lake Ontario. On emerging from the

gorge, the river proceeds, for the rest of its course, into Lake Ontario, through
a flat country, nearly on a level with the waters of the lake. In this case,

the structure of tha rocks which form the table-land is such as to render it

perfectly clear, that the falls have gradually receded from the escarpment, or
clifl' of the table-land, to their present position, and that they must, in tlio

course of time, reach the upper lakes. When that is done, the water will

have worn for itself a complete channel, not much unlike some of those water-
worn ravines met with in other countries, the result of similar mechanical
force acting at an earlier period of the Earth's history.
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The meclianical action of water on exposed cliffs is sometimes very
strikingly illustrated, as well directly on the rock exposed to the ceaseicss

dashing of the waves, as indirectly wlien rocks are undermined, and then fan

by the action of gravity. Of the former, innumerable examples are to be
found along almost every extended coast line in the world, while the under-

mining action, if not so widely traceable, is in many cases much more
effectual.

The prevalence of strong westerly gales coming in from the Atlantic, and

driving large waves upon the north-western coast of the British Islands, has
broken the hard rocks of the Shetland Islands and those on the west coast of
Scotland into deep caves and lofty pinnacles, so that almost every promontory
ends in a cluster of rocks, the fragments of the former land. A sublime scene
of this kind is described by Dr. Hibbert as occurring in the Shetland Islands,
in what is called the Grind of the Navir, where a mural pile of porphyry,
left as the last rampart against the inroads of the ocean, has been
breached through in spite of its extreme hardness by the repeated assaults of
the waves, and the breach is widened every winter, large stones being sepa-
rated from its sides, and carried along to a distance of as much as 180 feet.

The fantastic forms that are observed in the isolated granitic rocks in the
whole of this district are due to the devastation thus produced, and the
islands at first separated from the main land, and afterwards torn to pieces in

this manner, must ultimately be carried away to form new beds at the bottom
of the deep ocean.

On the east coast of Scotland, although more sheltered, the waves have

produced great devastation ; and in Yorkshire and Norfolk, the wearing of
the coast has proceeded to a very considerable extent, even within such time
as the position of towns and villages on the coast is recorded by historical

documents.
Almost the whole coast of Yorkshire, from the mouth of the Tees to that

of the Humber, is in a state of general dilapidation ;
and it is only at a few

points that the grassy covering of the sloping talus marks a temporary relaxa-

tion of the erosive action of the sea. The chalk cliffs are worn into caves
and needles in the projecting headland of Flamborough, and between that

promontory and Spurn Point, the waste is extremely rapid, while Spurn
Point itself threatens some day to become a mere island ; in which case, the
ocean entering the estuary of the Humber, must cause great mischief.

In old maps of Yorkshire, many spots are marked as the sites of towns and

villages, which have long since disappeared. Several towns of note, upon the

Humber, are now only recorded in history ; and a port which was so con-

Biderable in 1332, that Edward Baliol and the confederate English Barons
sailed thence to invade Scotland, and which in 1339 was selected by Henry the
Fourth to land at, to effect the deposal of Kichard the Second, is now
represented by an extensive range of sands, dry at low water. In
Norfolk, also, the decay of the cliffs is incessant and rapid. Between

Weybourne and Sherringham it was computed, in 1805, that although the sea
was gaining upon the cliffs, a period of seventy years would be required for

the sea to reach the spot where an inn was built. In the year 1829, however,

only a small garden was left between this building and the sea, seventeen

yards having been swept away within the previous five years. At one point in

the harbour of Sherringham, there was a depth of twenty feet in 1829, where

forty-eight years previously there had been a cliff fifty feet high, with houses

upon it. On the same coast, also, and near the same spot, several villages
have disappeared, and large portions of parishes on the coast have been
swallowed up. A little further to the south, a village has been partly swept

away during the present century ; and the town of Dunwich, which is now a
small vlUage, without the vestige of any better condition in former times, was
once the most considerable port on this coast. Other parts of the east coast
of England, and the mouth of the Thames, exhibit similar phenomena; the
Goodwin Sands being, doubtless, a remnant of land once projecting beyond
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the chalk cliffs of the Kentish coast at Eamsgatc, while the cliffs themselves,
a little furtlier to the south, are continually and rapidly being removed.
"Without dwellinir farther on these accounts, which, however, are not only
interesting but hijihly instructive as exemplifving important physical
changes, we may conclude, so far as the British islands arc concerned, by
mentioning, and with some respect, the reports universal in the south-

western extremity of our island, of a tract of land having extended beyond the

present Land's End in Cornwall for a distance of nearly thirty miles to the

Scilly Islands, though the intervening channel is now 300 feet deep.
Accounts of the fragments of ancient pottery, and even portions of houses

brought up by dredging, certainly lend some show of probability to this

tradition, even if they cannot be regarded as altogether conclusive.

It may well be imagined, and is certainly the case, that our own coasts

are not the only ones subject to great alteration from the beating of the

waves, and the ceaseless inroads of the sea. The power of water to destroy a
coast line, is even more distinctly exemplified where the coast is low and flat,

as in the case of Holland ;
for there large tracts of land, and whole islands,

have been removed at a single inundation ; and in one case no less than seventy-
two villages were overflowed in one season, (in 1421,) thirty-five of which
were irretrievably lost and disappeared for ever, their place having been
since permanently occupied by a sheet of water, called the Bies Bosch.

The bed of the Zu3'der Zee, also, was in the time of Tacitus a portion of

the mainland, only partly covered with Iresh \\'ater, but the sea has entirely
obliterated the former isthmus, which is now changed into a water passage,
more than half the width of the straits of Dover, the breach being first com-

pleted about the year 12S:i, and afterwards widened. The important delta of
the Khine, although rapidly increasing in some places by the continued accu-

mulation of solid matter, is thus greatly checked and interfered with by
the ocean, which removes, in many ca-es, in a very short time, what has

perhaps taken very many years to be deposited. Of all the United Provinces,
l^'riesland and Groningen have suffered and continue to suffer most from
these floods. Exposed to the full rage of the north, north-west, and west
winds, the waters of the angry Atlantic and Polar seas rush towards these

provinces, pour through the inlets of its barrier-reef—the llelder (Ilels-deur—hell's door), the Vlie, and the more northern gates
—

heap themselves upon
the inland Zuyder Zee, burst or overtop its dykes, and spread themselves over
the country, sometimes to the very borders of Ilanovcr. On these occasions

thousands of men and cattle perish, the gates of the barriers become widened,
and the dominion of the inland sea enlarged.

Tims, in 1230, a hundred thousand men perished, chiefly in Friesland.

In l'?77, the tract of land Mhich now forms the Dollart, was swallowed up.
In 1287, the Zuyder Zee was enlarged, and eighty thousand persons
destroyed, with cattle innumerable. In 131)5, the ])assage between A^lieland

and the Texel and Wieringen became so widened, that large sliips could sa 1 to

Amsterdam. In 1 1"0. twenty thousand men were swallowed up, nearly all in

Friesland; and in 1.570, an equal number in that province alone. In the latter

year, the water rose six feet above tlie dykes, covered even higher parts of
the country with seven feet of water, and in Groningen destroj'cd nine

thousand men and seventy thousand cattle. In 1G8G, it rose eight feet

above the dykes, destroyed six hundred houses, dug the dead out of their

graves, and converted Friesland into one wide sea. The seventh Christmas

flood, in 1717, caused still wider damage in these northern provinces, burst

through most of the dykes, laid tlie town of Groningen several feet under

water, and destroyed twelve tliotisand men, six thousand horses, and eighty
thousand sheep and cattle. And the stru;igle has not even yet ceasd ; for

when the winds and floods conspire to increase the volume of water over tho
Lorizontal tract near the river's mouth, no human agency can prevent tho
destruction that must ensue.

In other parts of Europe, history records invasions of the sea not less

S
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extensive and scarcely less disastrous than those from which the Netherlands
have so often suffered. Thus, in the eiglith century, a tract of land was
carried away on the north-west coast of France, near Mont St. Michel, and

connecting that high land with the main coast ; and in the Bay oi Biscay the
sea has in some places advanced so as to have destroyed a breadth of two
miles of coast within a century.

At the head of the Adriatic there was a town anciently called Adria, and
said to have been built on the sea shore by a leader of the ancient Etruscan
race, about the time of the Trojan war. The present town, standing on the
rubbish of two others, is now nearly sixteen miles from the nearest mouth of
the river Tartarus, probably the oldest bed of the Po, and now terminating sis

miles within the farthest point of land projecting into the sea. Of late years,
in making excavations at the depth of several feet below the present surface

of the town, a former level was found, with numerous fragments of Etruscan
and Roman pottery; and at a still greater depth, a second floor, where all

the earthenware fragments proved to be Etruscan alone, and there M'ere

vestiges of a theatre. (?) In these facts, both the raising of the soil and

progress of alluvial deposits ai*e demonstrated, in waters but little disturbed

by marine currents, and within a space of 3000 years.

Many other points on the coast of Europe would give abundant evidence
of similar kind, but these are sufficient to prove how extensively the eroding
power of water may assist to modify, not only a coast line, but the country to

some distance inland.

On the shores of the two Americas, in various places, we have evidence of

change to an enormous extent. The tidal waves and the marine currents
have thus acted on the north-western coast, and the vast extent of sandy
alluvial territory from the Gulf of Mexico to the summit of Long Island

appears as if it were a late deposit, in part the debris of the Mexican and Carib-
bean portions of the continent, carried north, and thrown oft' when the Gulf
Stream was formed. At the mouth of the Mississippi, the sea, of small depth
along the whole coast, continues to recede before the delta of the river; and
the Florida and Carolina sliores, northward, form a series of lagoons on the
ocean side. The stream rushes onwards in a north-east direction, and with
a gradually decreasing velocity and temperature, (though both are still very
perceptible off New York,) until it is finally neutralized at Nantucket, and
the last particles of deposit suspended in it are precipitated to form the banks
of Newfoundland. A continent torn asunder and washed away could alone
furnish the immense alluvial surface and submarine banks here noticed. The
rivers of the United States and Canada are not of a nature to have added
more than feeble deltas, such as that of the Hudson at Sandyhook.

The shores of the Arctic Ocean between Asia and America and the

intervening shallow sea offer proof of recent incursions of the sea in this part
of the globe, and under circumstances where the change from other causes
is likely to be rapid. There can be little doubt that the breach between the
two continents, if not actually made, has been, at least, greatly widened by
the action of currents setting southwards from the Polar Sea.

The mere action of the waves at the mouths of the great rivers both of

Asia and America is unquestionably very considerable, but it belongs rather

to the transporting and distributing action than the mere destructive force of

this agent, and this will come under consideration in the next section.

It is sufficient now to remark, that all over the world there is a perpetual
destruction of every exposed fragment of solid matter, and that, in this way,
the modification of coast lines has been large, even within the narrow limits

of human and recorded observations.

88 The Transporting and Distributing Effects of Moinng Water.— The

running waters of a river convey along with them the particles removed from
their immediate banks, and the country over or near which they pass ; and
the quantity of matter thus carried along, and consequently the rapidity
with which it may form such deposits, varies with the length of its course.
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tlie volume of its waters, tlie nature of the country through which it flows,
the velocity of its own upper current, the quantity of rain which falls in a

given time in the regions from which its watei's come, and the violence or

rapidity of descent with which they fall from the heavens. Thus, a thousand

gallons of the waters of the Oxus, when in flood, are said to hold in sus-

pension two hundred and fifty pounds of mud (Burnes); of the Yellow Sea,

fifty pounds (Staunton); of the Ganges, t\^enty-two pounds (Everest); of
the river Wear, in flood, sixteen pounds (Johnston); of the Mississippi, six

pounds (RiddcU), and of the Ehine, at Bonn, two-thirds of a pound, according
to Mr. Horner.

There is, no doubt, considerable uncertainty as to the absolute correctness

of these numbers. They show, however, that the transporting power of

rivers varies very much, and is sometimes much greater than we should have

supposed or could anticipate. Even the small proportion of matter brought
down by the Ehine is equal to 146,000 cubic feet of solid matter in twenty-
four hours ; 80 that, m two thousand years it would form a bed ofrock three feet

thick and thirty-six miles square. It is by this sediment that the low banks
of the Rhine, where it is beyond the reach of the tide, have been gradually
raised and numerous channels filled up, and by these means also the islands

at its mouth have been in great part formed.
Such is the origin of alluvial soil, properly so called, and in this way are

produced those rich sea-bordering clays, whose fertility is such as to induce
men to risk disease in swampy climates, and expend unwearied toil in

snatching them from the watery dominion, and defending them by huge
dykes, which are too often destroyed by the subsequent incursions of the sea.

This transporting power of water is, of course, seen chiefly in those rivers

which bear down to the sea a considerable volume of water from high
mountain districts. Many of the European rivers possess the required
conditions, and produce by their deposits very considerable additions to the
land or the adjacent bed of the ocean, and amongst them the river Po may
be mentioned as having within the last few centuries frequently changed its

course, causing great devastation. This river has also produced great
accessions of land in that portion of the Gulf of Trieste in which it and the

Adige (to which its delta is now united) empty themselves. The rate of
increase of this delta is now, and has been for some time, much more con-

siderable than in the middle ages, the mountain torrents having become more
turbid since the clearing away ofthe forests of the Alps, and the waters being
so far confined by artificial embankments that they no longer spread over
the plains, and leave there the great accumulations which they have obtained
in their course, but convey everything at once to the sea. It is calculated

that the mean rate of advance of the delta of the Po, between the years 1200
and 1600 was about twenty-five yards per annum, but that the mean annual

gain from the latter period to the present time has been as much as seventy
yards. The delta of the Ehone ofl'ers another interesting example of the

rapid increase of land at the mouth of a river within the historic period, and
at the same time the partial filling up of a great lake. The Ilhone, entering
the Lake of Geneva at its upper end, is turbid and discoloured, but at the

town of Geneva, where it passes out of it, is beautifully clear and transparent.
As there is no perceptible current in the lower part of the lake, it is manifest
that the mud and sand brought in by tlie river must be deposited ; and as a

proof that this deposit cliii ily takes place at the head of the lake, we find

there an ancient town, built by the llomans, which was once situated at the
water's edge, but now, after eight centuries, is more than a mile and a half

inland. But the llhone receives tributary streams, bearing with them a

large quantity of sediment, after it has passed Geneva ; and thus, besides

fjartialfy
filling up that lake, it carries with it into France, and at length

eaves in the Mediterranean, a very large quantity of mud and silt. There
are many documents which prove that the base of the delta has advanced
into the Mediterranean very considerably within the last eighteen centuries,

B 2
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Places wliicli are described as islands a thmuand years aun, and harbotirg

constructed at that period, are now irom three to six miles from the sea, and
even a tower erected on the shore so lately as the year 1737, is already a

mile remote from it.

The delta of the Rhine is, however, much more considerable than that of

either of the rivers hitherto mentioned, and exhibits abundant proofof chan ire

by the increase of certain parts of it, and tlie constant shiftin<f oftlie cbannels

through which the river flows. The occasional encroacliments of the sea, and
the still further removal of the mud bioui)ht down by the river also tend to

alter the delta. The present head of the delta of the Ehine is about eighty miles

from the general coast line of that part of the continent, and forty md.'s from
the Zuyder Zee. The whole of Holland, without exception, is on the delta

of this river, and the thickness of the mud accumulated is very considerable,

although the nature of the deposit varies a little at different depths. Many
islands have been destroyed, new straits and estuaries formed, and the coast

line greatly altered by the sea within a comparatively short period near this

important stream. Tiie Danube and the Nile afford otlicr examples of the

same kind and on even a larger scale, llie delta of the former river occupies
an immense area, its two extreme channels being distant from each other

eighty miles; but the case of the Nile is still more remarkable, its delta occu-

pying, with the lagoons, an area of 20,000 square miles, within which are

contained all the cultivated lands of Egypt. The form of this delta, as described

by the ancients, is, however, exceedingly different in almost every respect from
that which is now to be observed, and the magnitude is also very different.

It has always consisted of a perfectly level plain, nowliere offering the

Bmallest natural elevation, with tlie exception of a few sand dunes near the

sea. The soil of the delta is everywhere formed by the alluvial matter

brought down by the river, and this each year is covered by a fresh coat

when the annual inundation spreads over the land.

But considerable as are the deltas of these European and African rivers,

those of Asia and America are still more remarkable. The Ganges and the

Bramahpootra have been already mentioned as entermg the Bay of Bengal
through a considerable tract of country entirely formed by the mud which
these rivers have brought down from the mountain country and the plains
which they drain. The delta of the former of the two rivers, which is now
continuous with that of the latter, extends for 200 miles between the two

principal arms of the Ganges, which bound it on each side. When the river

is low, the tide extends even to the head of the delta, a distance of 220 miles,
in a direct line from the coast, but when swollen by the tropical rains the

velocity of the stream is sufDciently great to counteract the tidal current, so

that the movements of the ocean arc altogether subordinate to the force of the

river. We have thus during different periods of the year two distinct

operations produced by the action of water. During the flaod season, the
delta increases greatly in height and area, w hile during the rest of the year
the ocean scours out the channels and removes very extensive a'luvial plains.
The amount of deposits necessarily depends on the quantity of mud lield in

suspension by the watei's of the river, and as in almost all resp?cts the Ganges
is favourably situated for receiving and conveying to the ocean very large

quantities of transported material, the rate of increase might be expected to

be, and is, more considerable than in almost any other river. In point of fact,

the average quantity of solid matter suspended in the water near the mouth
of the river during the rainy season has been estimated by Mr. Everest to

amount to ^^g-th part by weight of the water discharged. As the number of
cubic feet of water discharged per second in the four rainy months may be
estiinated at half a million, it is easily shown by calculation that during the
hundred and twenty-two days of rain, upwards of six thousand millions of
cubic feet of mud must proceed down the river and be deposited in or near
the delta. It is dilficult to form any notion of the true meaning of numbers
BO large; but in order to assist the imagination, Sir C. Lyell has estimated that



ATMOSPHERIC AND AQUEOUS ACTION. 261

this quantity of solid matter is equal in wciglit to fifty-six and a half times the

great pyramid of Jif;ypt if that were a solid mass of granite.* It will also assist

the reader to form an idea of this quantity to know that if a fleet of eighty
Indiamen, each freighted -nilh fourteen hundred tons weight of mud, were to

sail down the river every hour of every day and night for the four months

continuously, they would only transport from the higher country to the sea

a mass of matter equivalent to that actually conveyed by the waters of the
river. It is probable that the waters of the Bramahpootra convey annually as

much solid matter to the sea as those of the Ganges, but the delta is not so

considerable.

The river Mississippi also exhibits on a very large scale examples of the

power of running water, both in tilling up lakes and forming an extensive

Delta. The superllcial dimensions of the true delta of this gigantic river

amount to as much as about 14,000 square miles, and the quantity of solid

matter annually brought down by the river is nearly four thousand millions of

cubic feet. As the mean depth of the deposit of mud and sand is upwards of

500 feet, it would thus appear that the whole area uiight have been formed
as we see it now in a period of about 07,000 years, but the delta is itself

onl}' a portion of the great alluvial plain in which it is placed, and this plain has
also been formed by the sediments of the river, and must have required at tho
same rate more than 33,000 years for its accumulation. Sir C. Lyell has well

observed, in reference to this subject, that the whole period during which the

Mississippi has been transporting its earthy burden to the ocean, though,
perhaps, far exceeding 100.000 years, must be insignificant in a geological

point of view, since the bluffs or clifl's bounding the great valley, and therefore

older in date, and which are from 50 to 2(J0 feet in perpendictular height,
consist in great part of loam containing laud, fluviatile and lacustrine shells,

of species still inhabiting the same country.
The Mississippi is remarkable not only for its delta, but also because in

various parts of its long course, some considerable lakes are now in process
of formation, while others are being rapidly drained. The most considerable

examjjle of the former phenomenon occurs in Louisiana, in the basin of the

lied liiver, where Lake Bistineau, as well as several others, have been formed

by the gradual elevation of the bed of tjio river, in which the alluvial

accumulations have been so great as to raise its channel, and cause its waters

during the flood season to flow up the mouths of many tributaries, and
convert parts of their courses into hikes. Sometimes these lakes are merely
reservoirs, alternately emptied and filled in the dry and flood seasons; but in

other cases, some natural or artiiicial obstacle prevents the efllux of the

water, and produces a permanent lake. The Jjiike Bistineau, already men-
tioned, is of this kind: it is upwards of thirty miles long, and has a medium
depth of fifteen to twenty ieet. Tsumerous cypress trees are seen even in

the deepest parts, still standing erect undi r water, although they are now
dead, and the tops of most of them art; broken by the wind. It is indeed

possible that subterranean movements may have assisted in tho production
of some of these lakes, but the causes mentioned appear to be the most

important.
«(; Cliavfic.i produced hij IVulcr arfiiiij hij the Aid of Suhstanccs held in

Solution.— Springs of water charged with calcareous or siliceous matter may,
under some circumstances, produce an eflcct by no means inconsiderable,

esijecially in volcanic districts. Altlioiigli, therefore, the total amount of the

results thus produced is not very great, their h,'cal extent renders them

worthy of a passing notice.

Auvcrgne, in central France, ofTer.s an example of calcareous incrustations

and deposits from springs, which have formed an elevated mound of white

* Tlie ba-io of tliis pyriviiiid covers tkv.ii acits of ground, and its perpendicular liciglit

h ai.io'jt &U0 feet.
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limestone, two hundred and forty feet lon<T, and at its termination sixteen feet

hijjjh, and twelve wide. Tuscany presents otlier examples of the same kind;
so that in some places of considerable extent the ground is completely coated
with

deposited rock of this kind, and sounds hollow beneath the feet. The
river Elsa, a tributary of the Arno, flows through a valley several hundred
feet deep, of which the whole containing district is of the same recently
formed rock.

At the baths of San Yignone and San Filippo, also in Tuscany, springs
issue of warm temperature, containing salts of lime and magnesia; and

deposits of calcareous matter of very great thickness, occur in the immediate

vicinity : one stratum of many layers, used as building stone, having a
thickness of fifteen feet, and a portion of the main deposit descending in a
different direction to the rest, being more than two hundred and fifty feet long,
and sometimes two hundred feet deep. It is then cut off abruptly by a small

river, so that a much larger quantity of calcareous matter than that deposited
has evidently been removed to the sea.

Other streams, as in the Azores and the volcanic island of Iceland,

consisting of greatly heated water, contain, held in solution in the water, a

very large quantity of silica, and, indeed, more or less of this mineral is

probably present wherever there is any quantity of the salts of soda in

solution.

The silica in water is sometimes, bnt rarely, deposited, like the calcareous

matter, in layers, producing chalcedonic masses, which often resemble stake-
titic and stalagmitic incrustations, but more frequently it assists in cementing
various materials aggregated together, and thus forming stone from loose

sand and the conglomerates and breccias of various districts.

90 Indirect Effects produced hy Water.—In addition to these examples
of the direct action of moving water, in conveying to a distance fragments
broken off from cliffs, or displaced by the more gentle action of rivers, it is

worth while to notice, before concluding this chapter, some less direct results of

aqueous action which assist greatly in producing change. Land-slips in which
considerable tracts fall away from a coast by the undermining action of water
are phenomena of this kind, but they have reference rather to the structure
of the Earth than to the actual mechanical force of waves and currents. In
the year 18:^9, an extraordinary occurrence of the kind took place on the coast

wvf Dorsetshire, between Lyme-Eegis and Axmouth. The cliffs here consisting
of chalk, reposing first on sandstone, and then on loose sand, have for their

nltiraate basis extensive beds of clay, shelving towards the sea. Numerous
springs of water, the drainage of the surrounding country for a considerable

distance inland, came out along the shore, and in the course of an exceed-

ingly wet season, so much of the sand had been removed, that a considerable

portion of the cliff was partly undermined, and on the morning of the 24th
of December, in the year mentioned, a crashing noise was heai'd, succeeded

by numerous fissures opening in the ground, until a deep ravine was formed,

extending nearly three-quarters of a mile in length, with a depth of from a

hundred to one hundred and fifty feet, and a breadth exceeding two hundred
and forty feet ; and, after a short time, an elevated ridge was formed more than
a mile in length, and forty feet high, by the pressure of the descending rocka

producing an extended reef in front of the present range of cliffa.
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THE STRUCTURE OF THE EARTH.

CHAPTER VII.

THE CONDITION OF THE INTERIOR OF THE EARTH AND THE
REACTION OF THE INTERIOR ON THE EXTERN^U. SURFACE.
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pression over large areas.

It/TEANS of obtaining a Knowledge of the Interior of the Earth.—We
J.tJ. have now considered in succession various phenomena connected with
the Earth's surface, includintr the atmospheric and ^\ atery oceans reposing ou
the land, and also some of the mechanical results of the mutual action oi the

different forms of matter presented to us : we have next to describe the con-

dition of the Earth's crust, or, in other words, to give an account of the actual

solid substance of so much of the superficial coating of our globe, as it is

possible for us to become acquainted with, either by direct observation or fair

induction. The observations required are of various kinds, but cannot, under

any circumstances, have reference to such a depth from the mean level of the

surface, as will justify us in assuming with certainty the condition of the great
mass of the interior of the Earth. Since, however, we have in nature many
opportunities presented to us for determining the Earth's structure for a

depth of at least several miles, owing to the fact that various portions have
been thrust up from beneath by subtciTancan force; and that by natural

crevices and fissures in various rocks and by artilicial sinkings to obtain

mineral produce, by regarding the structure of cliffs, both marine and inland,
and by marking the nature of soils and their relations with the underlying
rocks, we have many means of determining facts as to the materials of this

crust and their mode of arrangement, it becomes a very essential part of

Physical Geography to consider the state of tlie interior of the globe in various

parts of tlie Eartli, whenever observation will allow us to do so.

Q2 Internal Temperature of the Earth as determined hy Deep Sin/cings.
—Whenever there has been an opp^ortunily by sinkings made to any con-

piderable depth below the Earth's surface to determine the temperature, it

has been found that while at the surface, the mean annual temperature ia

more or less widely departed from in difi'erent parts of the year, according to

local circumstances, this variation becomes less and less considerable as we
descend ; so that after a time we arrive at a certain point, to which the heat of

summer, and the cold of winter, do not in any degree penetrate, but the
thermometer shows throughout the year the same point

—
namely, the mean

annual temperature at the surface. This point is at different depths in

various parts of the Earth. In the torrid zone, under the equator, it is often
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not more tlian a foot from the surface, in our own climate it is from sixty to

sixty-five feet ; and tlius connecting: sucli points beneath the external surlace

of tTie Earth, there is also an inia<j;inary surface or stratum of mvaiiablo

temperature, above -which the seasonal chanfjes are felt, but below which any
observations that can be made must be supposed to have reference to the
absolute temperature of the Earth.

It is not, however, necessarily the case that we can. from such observations,

jud^e of the true condition of the Earth at '^rcat depths. The vast period of
time during which the sun has been shininji: upon our ^lobe, and com-

municating, in whatever way, heat as well as light; the anount of chemical

change unquestionably going on beneath the surface, excited by terrestrial

magnetism ; and other causes, ofwhose mode of action we know mde d but little,

but which are not the less certain and important, and which certainly produce
great molecular change :

—these may have been sufficient to produce a certain

amount of heat, whicli, however slowly it is propagated through so bad a con-

ductor as the materials of the Earch's crust, may in the lapse of time have

given to the mass, at least to some considerable distance in depth, an absolute

temperature much higlier than even the mean annual temperature or" the

tropics. Bearing in mind this possibility, it may be mentioned, as the general
impression and belief amongst those who have investigated most carefully the
facts of the case, ihat the internal heat below the stratum of invariable tem-

perature, may really be considered as a guide to the condition of the interior of
the Earth ; and when, therefore, we find, as we do, that in descending below this

stratum, the temperature gradually rises, increasing pretty regularly for some
distance at the rate of 1° Fah. for every forty-five feet of depth, there

appears reason to suppose that at a comparatively small distance from the
surface of the Earth towards its centre, there must be heat sufficiently great
to reduce to a state of fusion even the most refractory of those masses which

present themselves as rocks at less considerable temperature. Assuminjj that

the increase continues regularly in the same ratio, we should reach the boiling

point of water at about two miles depth, and at a depth of twenty-four miles we
should arrive at the melting point of iron. JN^ovv, when we consider that the
Earth's diameter is nearly eight thousand miles, we shall see how little it is

possible to judge of the state of the interior, even with the assistance of the

conclusions drawn from such observations as have been mentioned ; but it

should be observed that the experiments upon which these conclusions depend
are very numerous, and have been very carefully made, and depend not

merely on such deep sinkmgs as are connected with mines, but also on
Artesian borings, in \\ hieh the temperature of the water is found to be constant,
and seems entirely derived from passing through the strata of the Earth.

The experiments alluded to, do not exhibit a result absolutely uniform ;

the increase of temperature is by no means the same for the same depth,
even in mines in the same district ; and while the mean rate of increase in six

of the deepest coal mines in Durham and IS^ortliumberland is one degree Fall,

for a descent of forty-four Euiilish feet, it appears to be only one decree for

every sixty-five feet in some of the deep mines of Saxony ; while in others, in

the same district, it was necessary to descer.d thrice as far for the same
amoimt of increase. In Cornwall, careful observations, continued for eighteen
months in the Dolcoafh mine, at the depth of 1380 feet, gave as the rate of

increase one degree fjr each seventy-five feet ; but in other mines, in the
same district, very different results are obtained.* On the ^^ hole, there is no

doubt, from the irrey;ularities mai ifested in every extensive series of observa-

tions, both in the absolute and relative increase of the internal heat of the

* In Ireland, observations made in tlie Knockmalion copper mines, in tlie county of Water-

ford, tlie increase, after malting every allowance for the vicinity of tlie sea, was found in 771

feet, to be only at the rate of one degn'e for nearly 8"-' feet. It was fo'.ind tliat the temp, ra-

ture was slowly diminishing, and remained more considerable in the lode than in the containing
rock.—Report of British Association for 1844, p. 221.
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Earth at considerable depths, that up to the present time, no general law can
be considered as applicable, and therefore no general conclusi m can be safely
arrived at. Even the fact of the diminishing rate of increase for equal
increments of depth, allhoiuh apparently true of depths not exceeding 150

fathoms, has been called in question by Mr. Henwood, whose observations,

extending over a considerable number of very deep mines, appear to have
established the fact, that after 150 fathoms the ratio alters, that depth appear-
ing, in Cornwall, to present a limit to the continued increase of temperature
in the same ratio. It also appears to be the case in the mining district in

question, that this depth in the mines hitherto worked (and in which, there-

fore, such observations Mere made,) is also the limit of the principal masses of

metalliferous deposits, and thus arises a possibility of this minimum of ratio

being, after all, nothing more than a local peculiarity, owing to the mode of
distribution of metals and metalliferous ores.

93 Thermal Springs.
—Thetemperatureof water obtainedbyartificialboring

has nowhere amounted to more than 82° Fah., and in this case, at (Grenelle,
near Paris.) the depth being about 1800 feet, the rate of increase below the

surface of invariable tempei-ature showed 1° for 60 English feet ; but very
much higher temperatures than this occur in the water of springs in various

parts of the Earth. In England we find, at Bath, water rising through crevices

m stratified rock at the temperature of 60° Eah. In Germany, the springs
at Toplitz, Ems, Aix-la-Chapelle, Wiesbaden, Carlsbad, and Borset, (Lower
Eliine province,) exiiibit temperatures of 71^ 81°, 85|°, lOS^ 117°, and 121|°

respectively; the mean annual temperature at the surface in these districts

being not far from 50°. At Baden-Baden, where the mean temperature is

somewhat higher, the hottest spring shows a temperature of 96-2°, and at

Buda, near Presburg, in Hungary, there are springs of 93 1° and 95^-°

respectively. In the uorlh of France, at Plombieres, there are springs whose

temperature is 95 j°, and others near Cliaumont of 80°. Further south, near

Aurillac, there is a spring showing 118°; and at Neris, in the department of
the Allier, one of 8'Ja-°. At Thuez, in the Pyrenees, water rises at the tem-

perature of 111|°, and at Ax, near Tarascon, 108°. In Italy, in Piedmont,
there is a spring showing 107°, and at Abano, near Padua, one of 121°. The
baths of Nero have a temperature of 121°; at Coquinas, in Sardinia, the water
attains 98°; and in Iscliia there are springs whose highest temperature is 941°.
At the base of Mount Olympus, there is a group of thermal springs, the water
of one of which raises the thermometer to 113°; while in Iceland, and in other

places more directly adjacent volcanic disturbances, it is not unusual to find

permanent springs ofnearly pure water within a few degrees ofthe boiling point,
and even in some cases above it. These springs, for the most part, have been

flowing without change for a very long period, and occasionally afford good
evidence that during several centuries they have remained permanently at the
same temperature, the quantity of the water also proceeding from them with

undeviating regularity. This quantity varies of course exceedingly in different

springs, amounting sometimes to several hundred thousand cubic feet per day,
and in others being much more limited. In many, the water is charged w ith a
sensihle proportion of saline ingredients, but in others it is perfectly pure.
The fact of there being so many localities, in different and distant districts,

pouring water from the l)owels of the Earth having a temperature higher than
the mean temperature of the atmosphere at the surface, is sufficient proof that

there arc very widely acting causes of a uniform nature far beneath the

surface, and tliat these causes may tend to elevate the temperature at those
more considerable depths to whicli man has not been able to penetrate.

It would be improper to omit in this account of the phenomena of thermal

springs some notice of these magnificent fountains of boiling water to which
the name of Geysers is applied, and wliich biirst from fuiuiel-shaped hollows
in the lava plains near Mount Ilecla, in Iceland. The great eruptions of this

fountain seem to take place once in about twenty-four or thirty hours, but
not with any regularity, the discharge being greatly afl'ectcd by tlie erupt ioua
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of the neighbouring volcano, and the periods having frequently undergone
great change. The eruption is described by Krug von Nidda as being
preceded by a hollow rumbling sound, and a number of explosions, accom-

panied by a violent quivering motion in the ground. The author then states,
that '

having been driven from the spot by this movement, he turned at a
little distance, and beheld a thick pillar of vapour shooting like an arrow to

the clouds, and surrounding a body of water, which rose with a fluctuating
motion to the height of eighty or ninety feet, some portions of the fluid

rising even above this, or streaming in arches from the cloud. Sometimes the
steam divided, and exhibited the aqueous column shooting upwards in innu-
merable rays, spreading out at the top like a lofty pine, and descending in

fine rain; at other times it closed in thicker darkness round the centre, veiling
it from the eyes of the spectator. The eruption continued about ten minutes,
when the water sank down into the pipe, and the whole was again in repose,
the basin being completely empty, and the water far down in the pipe, and

slowly ascending.'
*

With regard to this subject of thermal springs, it is right, however, to

make the same quahfied remark as that offered at the close of the last

section. In some places, the temperature of natural springs proceeding from
considerable depths beneath the surface is not greater than the temperature of
the surface, and in some instances is even lower. If we take the case of all those

springs which may properly be termed thermal, that is, of which the water
is somewhat warmer than the mean annual temperature of the air at the

surface, we shall find that whilst many of them occur in districts which now
present no indications of what are generally considered volcanic phenomena,
on the other hand, there are scarcely any, if any, volcanic districts in which
hot springs do not abound. Many of those districts, however, in which no
volcanoes now appear are really and very distinctly

marked by volcanic

phenomena of ancient date, while the rest are almost all of them either at the

foot, or in the midst of some partially elevated tracts or mountain chains.

Such mountains we shall have to prove in a future chapter are connected very
directly with igneous action, often on a much larger scale than is manifested
in volcanoes themselves. Even where this is not the case, there are stiU some

geological phenomena indicating, although more distantly, such fractures and
dislocations as result from igneous action.

94 Volcanoes.—The connecting link between thermal springs and

eruptions of mixed gaseous fluid and solid substances, from conical elevations

called volcanoes, is considered by Humboldt to be traceable in the so-called

Salses, or mud volcanoes, of which examples occur in various districts, and
which combine a number of phenomena bearing upon the general question of
the condition of the Earth at some distance below its surface. One of these

mud volcanoes was first formed about twenty years ago on the shores of the

Caspian Sea, near Baku, and in this instance flames blazed up to an extra-

ordinary height for the space of three hours, and during the following twenty
hours rose about three feet above the crater, from which mud was ejected, while
enormous fragments of rock were hurled to a great distance around. But
Buch a condition ofactivity is rarely seen in mud volcanoes, which more usually
consist of smaU mounds from eight or ten to thirty feet high, having small

basins on their summits, from which mud (generally cold) and gaseous eruptions,

accompanied by noise, are more or less constantly issuing. Eor fifteen

centuries, a Sicilian Salse, near Girgenti, has been in this inferior stage of

activity; and many others of the same kind are described in other parts of the

world; the temperature of the mud, and of the gases erupted, being often

higher than the mean annual temperature of the district.

True volcanoes are phenomena very different in kind, as weU as enor-

* Knig von Kidda, Karften's Archiv , ix. 247. See the account of Iceland, Greenland, and
tlie Faro Islands, in the Edinburgh Cabinet Library, 1840, p. 59.
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mously greater in extent, and we may consider that they involve in every
case a more or less continuous but permanent communication between the
interior of the Earth, or some large cavity, and the atmosphere, and although
such communication may be interrupted for months, years, or even centuries,
it may afterwards recur with all its original energy. When traces of the
first eruption exist, the volcano generally appears to have risen from tho
middle of a more extended area oi circular or elongated form, elevated so as

to form a cup-shaped cavity or crater, and an isolated cone presents itself in

the centre of this, having at its summit a similar small hollow, also called by
the name of crater. As offering a tolerably complete exhibition of volcanic

agency, there are, perhaps, no more interesting and instructive examples
than those of Santorin in the Greek Archipelago, and Kilauea in the Hawaiian

(Owyhee) or Sandwich group of islands. The former, thirty-six miles in

circumference, exhibits the form of a large and broken submarine crateriforra

mountain, in parts of which volcanic activity may be constantly observed.
The latter presents the only well-marked instance on our globe of a large

deep pit open to the sky, having clear bluff walls for the greater part of its

circuit, with an inner ledge or plain raised above the bottom, which consists

of solid lavas, with some cones of considerable size, and some pools of lava
in a state of constant and active ebulHtion.

A more detailed account of both these indications of volcanic activity
would prove very useful, in enabling the student to comprehend the sequence
of volcanic phenomena, but the limits to which we are confined will not
allow of this digression, and we can only quote the following notice of the
Volcano (as it is called) of Xilauea, on the southern declivity of the table-

land of Hawaii, whose elevation is eight thousand feet above the sea, and
which occupies the centre of the island, measuring fifty miles in length, from
south to north, and forty miles in its broadest part. Kear the edges of the
table-land are three volcanoes, the highest of which, Mouna Kea, is 13,587 feet

above the sea, and is now extinct. It is near the eastern declivity, and is

opposed by Mouna E.oa, which is near the south-west corner, and is 13,175
feet high, and not in a state of very recent activity, but exhibiting an ancient

crater not less than twenty-four miles round. On the western edge of the
table-land is Mouna Huararai, whose height is estimated at 10,000 feet,

and which is now active. On the southern slope is situated Kilauea, which
is a depression below the general surface of the slope of somewhat irregular

shape, with almost perpendicular sides. The elevation of the slope, where
this vast pit occurs, is 3873 feet above the sea. The steep descent to the
crater is interrupted by two narrow plains or ledges, one of which is 715
feet below the upper surface, and the other about 100 feet. The surface of
the volcanic lakes is forty-three feet below the last-mentioned ledge. The
crater contains two lakes, the smaller of which is almost circular and nearly
1000 feet across—the larger is more than 3000 feet long, and in one place
2(X)0 feet wide. These lakes are vast caldrons of lava, in a state of furious

ebullition, sometimes spouting up to the lieight of twenty and even seventy
feet. The fiery waves run with a steady current at the rate of nearly three

miles and a quarter per hour to the south, enter a wide abyss, and ultimately

pour into the sea. This remarkable volcano has, from time immemorial,
been prodigiously active, though it has not, within the memory of living

men, been known to overflow except in 1787, when a dreadful eruption took

place, which lasted seven days.
There are {ew other instances of this kind on the globe, in an active

state. On the surface of the moon there are strictly analogous appearances,

represented on a much larger scale, some pit craters having been described,
which measure from 5 to 150 miles in diameter, and 5000 to 24,000
feet in depth.

While this simmering and boiling of molten rock, and the formation of a
crater, is carried on in the large caklron-like pits just described, other results

of volcanic action arc illustrated by the formation of conical hills, either in the
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blister-like swelling of a considerable area, or tlie rapid accumulation or

eruption of a single mountain. Thus, we find recorded by Humboldt, a very
etrikmg instance of such subterranean movement, in the production of the
district and mountain of Jorullo, in the plains of Malpais, which form part
of the plateaux of Mexico. These plains are a hundred miles distant

from the sea-coast, and 2500 feet high, and are bounded by basaltic moun-
tains. No active volcano Is near, and the whole occurrence presents a
view of one of the most extraordinary physical revolutions recorded in the

history of our planet ; for it is rare, indeed, that man has an opportunity of

seeing so extensive a cliange commenced and concluded within a period of
time so short as that of the ordinary duration of human existence.

What took place at Jorullo has occurred in former times on an infinitely

grander scale, not only In tliose districts where groups of volcanoes now pour
fortli fire and melted rock, but in a vast number of other places where this

lire has long since spent itself. The phenomena of volcanoes must be
considered, then, in reference to those which are extinct, as well as those
now active; and the distribution of volcanoes becomes of interest, not only
with reference to the present land, but to the form of the Earth's surface at

all antecedent periods. We have already mentioned, that volcanoes are

grouped In two forms, the one consisting of circular areas, in various parts of
which true volcanic cones arise ; the other, consisting of linear groups, some-
times continuous for very great distances. The former are exemplified in the
case already given of Jorullo ; the latter, involving the loftiest and the most
remarkable phenomena of this kind on the globe, will require separate notice,
the eruptions that take place from them being on a grander scale, and

involving more complicated results.

A volcanic eruption generally commences with subterranean noise, and
this Is succeeded by dense columns of smoke. Impregnated with various

gaseous substances, often intermixed with a large quantity of aqueous vapour.
Then follow showers of ashes, sometimes accompanied by large masses of

rock, which are vomited forth with fearful noise and with enormous force.

While these substances are thus being expelled Irom the hollow cup-like cavity
at the summit of the cone, which terminates the volcano, melted rock (lava)
at the same time issues either from a breach In the side of the crater, or
from some fissure opened on the sides of the mountain. The order of the

phenomena Is not Indeed invariable, but this may be considered as a general
account of an ordinary eruption. In those cases in which the volcanic cone
rises above the snow line, the heat of the mountain Immediately before an

eruption is often so considerable, that the snow melts with extreme rapidity,
so that the eruption Is preceded by torrents of water, often destroying
Louses, estates, and even whole towns, at a great distance from the
volcano.

95 Volcanic Products. — To illustrate the true nature and relative

importance of these different products of volcanic action, it may be worth
while to consider separately the three very distinct kinds which may be

designated as gaseous, Including smoke and aqueous vapour ; solid, consisting

chiefiy of ashes often in a minute state of division; and liquid matter, con-

sisting of that molten rock so well known under the name of lava. Vivid
sheets of flame have been frequently seen during volcanic activity, rl^^Ing to a

great height In the air. Many such appearances of flame are indeed con-

sidered by Humboldt as being due to reflections from burning matter

projected liigh In the air during the eruption, and to ascending vapours
illumined by the fire within the crater itself, rather than to true flame arising
from the combustion of hydrogen. In some cases, however, as at Baku,
there seems no doubt that columns of flame have risen to a suflicient height to

be visible to a distance of twenty-four miles.

Under ordinary circumstances, the quantity of steam given off in pufls
during an eruption Is very considerable, and takes place at intervals of from

twenty to thirty seconds. The greater pai't of the vapour consists of pure
water, but gases are also erupted at the same time, consisting partly of
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farbonic acid p:as, but including cidorine, nitrogen, sulpburetted hydrogen, and
^sulphurous acid. Sulphuric aud muriatic acids, together with common salt

and muriate of ammonia, are mixed occasionally with the pure water. The
quantity of products of this kind that are thrown out in a single eruption are

certainly very large, but cannot possibly be estimated; for, in many instances,
Buch substances continue to be erupted for a very long period, especially iu

the case of volcanoes of moderate elevation, which thus seem to connect them-
selves with those instances of almost perpetual activity already described.

The ashes ejected during eruptions differ greatly in every respect, not only
in quantity, but also in the mode of eruption, being sometimes reduced to

euch extremely fine dust, that when thrown into the air, they rise through
several successive strata of the atmosphere, in quantity sufficient to be

transported by various atmospheric currents to almost equal distances, in

different and even opposite directions, while at other times they fall back at

once upon the volcano, assisting to raise its cone to a still greater height.
In the latter case, the ashes are generally of modei*ate dimensions, and one
third of the height of Mount Vesuvius is composed entirely of such material.

Examples are not wanting in various parts of the world of the conveyance
of fine dust from volcanoes to distances which would be incredible, it the

testimony upon which they are recorded were not beyond all question;
and, indeed, the cases are now so numerous, that although far from being
easily explained, the facts must be taken as bearing upon the most important
questions connected with volcanic activity.

As one of the most recent examples of this transport of fine dust through
the air, and one which, although sufficiently extraordinary, is among the
least marvellous on record, we may mention here, tliat on the 2nd of Sep-
tember, 1845, at nine o'clock in the evening, a thick cloud was seen advancing
with a strong wind from K.W. by "\V. towards a ship sailing in latitude

61° N. and longitude 7° 58' W. 'This cloud, when it reached the ship,
covered everything with fine dust. On that same day had commenced an

eruption of Mount Ilecla in Iceland, at the direct distance of 500 miles from
the sliip; so that the cloud of ashes must have travelled at a mean rate of

fifty miles per hour.

Far more extraordinary accounts than these are recorded of the lofty
volcanoes in the Andes, and also in some of those iu the islands of the eastern

Archipelago. The volcano of Coseguina, on the west coast of Central

America, was in eruption in January, 1835, after twenty-six years' repose.
On the morning of the 20th of that month, a cloud rose in the direction of
the volcano, which, seen at a distance of fifty miles to the south, presented
the appearance of an immense plume of the whitest feathers rising with
considerable velocity, and expanding in every direction. From that time to

the morning of the 22nd, the cloud retained tliis appearance, but then a line

of intense darkness replaced it. Immedi-ifely afterwards, a fine white ash
was observed to fall, the black line rose rapidly, the light began to fail, and
darkness commenced, and soon increased so much, that in half-an-hour it was
blacker than in the thickest night. So intense was the obscurity, that men
could touch without seeing each other, and the fowls went to roost as at

night. This state of perfect darkness prevailed during the whole of that

day, and until noon of the following day, at which time objects became
visil)le at ten or twelve yards distance. In this state things continued for

two days longer, but for ten or twelve days the light was partially obscured.

During the whole time a fine white impalpable dust continued to fall. This
fall of ashes was not confined to San Antonio, which, as has been said, was
itself fifty miles from the volcano. Still nearer the central point, the dark-

ness commenced earlier, but did not last so long; while in every ]ilacc in

the immediate neighbourhood the ground was completely covered with

a.she3, varying in thicknc ss from a few inches to upwards of ten feet. The
most extraordinary fact, however, with regard to this eruption remains to

be told
; for not only were the ashes conveyed in the direction of the wind to

a distance of as mucli as 7<)0 miles, at the rate of 170 mih s per day.
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obscuring the sun in the island of Jamaica, and covering the earth with fine

dust, but they were carried to windward for 400 leagues, thus proving that

they must have reached to an enormous height in the atmosphere by the

violence of the eruption. It is also recorded by the captain of a ship in the

English navy, sailing in latitude 7° 26' N., and 104° 45' W. longitude, at a
distance of 900 miles from the nearest land, and 1100 from the volcano, that

his ship sailed forty miles through floating pumice, some of the pieces being
of a considerable size. The actual amount of force with which such volcanic

products as these are
ejected,

is not very easy to estimate, and the calcula-

tions that have been made on this subject are not so accurate as might be
wished. That it is enormously great, however, there can be no question;
and it is recorded by Sir William Hamilton, that stones were, on one occa-

sion, thrown up so high above Vesuvius as to occupy eleven seconds of time
in falling to the level of the crater. Allowing for the difference of atmo-

spheric pressure in a mountain above 8000 feet high, this gives a force

equivalent to the pressure of between three and four hundred atmospheres.
Another example is recorded of the projection of a mass of rock, measuring
300 cubic feet, (and therefore whose weight was upwards of 200 tons,) from
the crater of Cotopaxi, to a distance of nine miles.

The quantity of matter ejected from volcanoes in the form of lava is

more readily measured than in either of the cases yet referred to. The
lava streams break out in irregular intermitting springs of molten earthy
matter, and frequently continue slowly running for days, and even weeks

together. As examples of quantity, it may be mentioned, that m 1837,
Mount Vesuvius poured forth as much as thirty-four millions of cubic feet,

and in 1794, during another eruption, upwards of forty-six millions. In
1669, Mount Etna poured forth nearly a hundred millions ; and in 1783, an

eruption took place in Iceland, more remarkable for the extent of its lava
current than any other on record, the stream having flowed along two
channels, one of them fifty miles in length and twelve to fifteen miles broad,
the other forty miles long and seven miles in breadth. In the course of this

distance the fiery stream filled up a lake and obliterated a lofty cataract,

turning the waters of two streams into vapour, and entirely occupying their

beds. Although the thickness was very variable, being as much as five or
six hundred feet in the narrow channels, and not more than ten feet in the

f)lains,

the lowest estimate of the measurement and weight of this mass is not
ess than twenty thousand millions of cubic yards, or forty thousand millions

of tons of matter, poured out of the bowels of the Earth and spread over its

sitrface within the short space often weeks,

96 Distribution of Volcanoes.—Having considered thus the nature of
volcanic action, and of the substances which, under various circumstances are

erupted from volcanoes, it remains that we sliould explain the mode of
distribution of these phenomena upon the ]<jarth's surface. The best mode
of obtaining a general idea of this distribution is, by examining carefully a

globe or map of the world, in which the positions of the various volcanoes at

present or formerly active is distinctly marked, and such a map will be
found in the atlas belonging to this volume.

The following table will give a notion both of the position ofvarious volcanic

groups, and the comparative number of distinct volcanic vents in different

regions. It includes about 400 described cases of volcanic cones, many of

which, indeed, have not been known to erupt within several centuries ;
but

this does not necessarily remove them from such a list, as it is very possible
for the internal fire to slumber for a much longer period between two epochs
of outburst. By giving an idea of the actual distances within which the

principal groups are placed, as well as the number in each case, perhaps this

table will communicate a tolerably distinct idea of the importance of each

group. In many cases, however, the volcanoes are very closely congregated
in knots about the centre of the district, while towards its outskirts are only
a few cones and craters.
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Jjist of the Principal Volcanic Groups, with the Linear Extension

ofeach Group,
Number Linear Exten-

of sion in Braish
Volcanoes. statute miki.

Atlantic Ocean :

Jan Meyen Island (Greenland) 2) .

Iceland 8
\

Azores 2 \

Canary Islands 7> ?

Cape Verde Islands 1
)

Ascension Island 1

Trinidad Island 1

Tristan da Cunlia Island 1

"West India Islands 10 450
Mediterranean Group :

Lower Italy 2

Lipari Islands 2

Greek Islands 1

Red Sea 2

Indian Ocean (west side) :

Bourbon Island 1

Mauritius Island 1

Rodriguez Island 1

Asiatic Continent :

Western Asia 3

Central Asia 2

Eastern Asia ?

Asiatic Coast :

Kamtcliatka group 21 900
Kurile Islands group 18 800

Japan Islands group 23 1700
Benin and Mariana Islands 9 1000
Formosa 3 280
Luzon and the Philippine Islands 21 1000
Molucca Islands 12 700
North-west coast of New G uinea 4

S0NDA Islands Group :

Floris and adjacent islands to the west as far as ) ^^ p^„
Serva

\

^^ ^""

Sumbawa and others 9 350
Java 43 fJoO

Sumatra 7 900
Andaman Islands 5 COO

Eastern Archipelago :

Groups of islands between New Guinea and New ) .

Zealand
\

New Zealand 2

Friendly Islands 2

Pacific Ocean :

Hawaii (Owhyhee) group 4

Society Islands 1

Marquesas Islands 1

Easter Islands 1

Galapagos Islands 1

America :

Aleutian Islands 85 1200
North American series 10 2000
Mexico 7 700
Guatemala 38 850

Quitx) 17 450
Peru and Bolivia 12 (iOO

Chile 22 1200
Tierra del Fuego 3 400

Antarctic Land 3

Those groups to which no linear extension is markeil, are for the most part (letached, and
exhibit only imperfect communication witli any other district. Tlie groups connected by bnickcts
are probably related, but too imperfectly to justify any statement as to their linear extension.
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Looking, then, at tliese volcanoes as ofrcrin<T means of communication
between the interior of the Earth and its surface, we find that while the
whole number of such vents is larj^er, by a great deal, than could be anti-

cipated by observations made on the western Continent, there are stiil very
extensive districts of land, and doubtless, also, large areas of the sea bottom
in which no such means are afforded for the csca])c of gaseous or other
substances pent up withm the Earth. And although it is certainly true that

there are manj^ parts, especially in Europe, where abundant proof is afforded

of volcanic action during a period antecedent to the present, and thus the extinct

volcanoes add much to the surface which we know to have been provided with
vents within a comparatively sliort interval, there is yet daily increasing

proof, that however powertul an agent volcanic force may be, it does not

directly or necessarily affect the great mass of land upon the Earth. More
than half, however, of the coast line of the existing land is covered at

intervals sufficiently near to ensure subterranean communication at great

depths underground, but the great area of land within the coast, and the sea

bottom, so far as we know, is not sutliciently in relation with changes thus

induced, as to justify our regarding them as essential to existing conditions.

"We shall proceed to show in the next chapter, however, that there are

phenomena on record which connect this kind of igneous agency with
another more directly influencing the general physical conditions of the
Earth's surface.

97 Subterranean Connexioi of Distant Volcanoes.—Many of the volcanic

regions referred to, exhihit very distinct relations with each other, altliough
far removed in point of distance, and separated or covered at the surface by
rocks of very various character; but the volcanoes in the same system, or
within moderate di.stances, are often so directly related as to exhibit a
distinct reciprocation. Uemarkable instances of this have been observed in

Bome of the volcanic cones of the Andes, and this relation has also been shown
in the case of the two most considerable European A'olcanoes.

98 Connexion of Volcanoes trif/i Earthquake Action.—Earthquakes may
be regai'ded as convulsions of the Earth, of the nature of undulations propa-
gated m various directions from a central point or line beneath the surface of
the Earth, and consist of a series of perpendicular, horizontal, and even

rotatory motions, following each other in rapid succession, sometimes bi'ing
BO slight at the surface as only to be perceptible by those familiar to the

phenomenon, but occasionally producing the most corapl te and frightful
destruction over whole districts of the Earth. The origin of such phenomena
must be regarded as an upheaving force, more or less sudden in its effects,

and greatly modilied by the extent of area over ^\hich it has at first acted.

Earthquakes and volcanoes stand in intimate connexion with each other,

generally originating in or near the same parts of the Earth, often so dis-

tinctly related in order of time and alteriuttion of results, that they are

manifestly seen to belong to each other, so that \^hen volcanic action is exhi-

bited on a large scale, as in the linear groups described in the Andes, the
Suvida Islands, and elsewhere, the activity of one volcano interferes with the
action of another, and the commencement of a great eruption is generally pre-
ceded and often accompanied by earthquake undulations. As also we find, that

volcanoes are almost confined to the coast line bounding the Pacific, so

also, earthquakes are much less frequent in countries forming the central

parts of continents. It is, however, hy no means the case that earth-

quake action is really thus limited, only that the undulations are less

common and less considerable in amount in these districts than m others
nearer the coast.

If we begin by considering the natiire of earthquake phenomena, as

exhibited in the different kinds of undulations that have been described, and
the local effects recorded to have been produced, we shall find that the subjec.;

—
although one offering great interest to the general reader, and therefore well

adapted for \^•orks in which continuous narrative is attempted
—does not
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^isresent that magnitude of interest wliich can entitle it to rank as a world-

wlienomenon, tinlesa we connect with these local effects, those much more
wide, and indeed universal, changes of level of the general surface of land,
and of the sea bottom, to the action ofwhich the form and physical features of the

whole surface of the Earth are due. We propose, therefore, to consider, first,

and somewhat briefly, the local phenomena that enable us to judge in some
measure of the nature and extent of the causes in action, and we may then

proceed to investigate the effects on a large scale, and the possible causes of

the undulation of the surface generally.
In illustration of the important fact of earthquakes and volcanoes being

connected phenomena, it is only necessary to refer to those volcanic dis-

tricts in different parts of the world already described, and their history,
BO far as that history has been handed down to us. The vicinities of Etna and
Vesuvius have been remarkable for many centuries for disturbances of this

nature. Most of the cities, not only of Sicily, but also of southern Italy, have
from time to time been the scene of destructive undulations, continued at short

intervals for a considerable period, sometimes exceedingly sudden, and

frightfully destructive. These have been in most cases directly succeeded by
eruptions from neighbouring volcanoes, the earthquakes preceding the

eruption, and the shocks increasing in violence, until the mountain relieves

itself by discharging its contents ; so also when volcanoes in constant or nearly
constant action ceased to show signs of activity, earthquakes have generally
been known to succeed. Thus, Stromboli had an interval of repose for the

first time within the memory of man, immediately preceding a series of earth-

Juakes
which took place m the year 1783 ; and thus, also, the volcano of

'asto, in Peru, ceasing to emit a dense, black column of smoke, which had

proceeded from its crater for some time, the terrible earthquake of Eio
I3amba occurred, during which 40,000 persons perished. Perhaps, hoM'ever,
the best example of this chain of connexion between earthquakes and
volcanoes is seen in the series of events which took place in 1811 and 1812,
in the western world. The first of these events was the sudden elevation of

the island of Sabrina, in the Atlantic, near the Azores, from a depth of 120

feet, the phenomenon being accompanied by violent earthquakes, and a

disengagement of smoke and flame. From this time, severe shocks were
felt in the Island of St. Vincent, near one of the most active volcanoes in the

West Indian Archipelago, and these shocks extended to the North American
continent, producing marked results in the valley of the Mississippi. In
December, 1811, an earthquake took place in the Caraccas, and another in

March, 1812, continuing several days, and entirely destroying the cliief city
of the province. And lastly, on the 30th April, 1812, tlie volcano of St. Vincent,
which had been quiet for nearly a century, burst out witli a tremendous explo-
sion, which extended for 210 miles, into the plains ofCalaboyo. This ended the

disturbances, connected together at great depths, extending, as we have seen,
from the Azores, and felt round the whole of the interior of the Gulfof Mexico.

It is needless to repeat examples of this kind, which all tell the same tale.

Most of the great eruptions of modern times have been preceded by earth-

quakes, and most of the great earthquakes succeeded by volcanic eruptions.

99 Tlie Nature of J£arthquaJce Movements.—It has been mentioned that

the undulations connected with an earthquake are of three kinds—namely,
undulatory, perpendicular, and horizontal ; the latter sometimes producing
what appear to be rotatory or vorticose movements. Of these, the first kind
is the most common and the most harmless, the second is generally very
destructive, while the third has rarely been felt, except in the most disastrous

and appalling catastrophes.

Earthquakes are occasionally, but not always, accompanied by detonations

and loud noise ; the kind of noise that occurs is also difitTcnt in different

places, being sometimes rolling, and occasionally like the clinking of chains,
sometimes abrupt, like thunder close at hand, and sometimes clear and

ringing, as if obsidian or other vitrified masses clashed, or were shattered in

T
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subterranean cavities. In tlie Caraecas, lliere was heard over a district of
40,000 miles a loud noise resembling thunder, unaccompanied by any shaking
of" the ground, during the eruption of a volcano more than 600 miles distant ;

and at the great eruption or Cotopaxi, in 1744, subterranean noises, as of

cannon, were propagated at great depth through the Earth for a distance of
more than 400 miles.

The undulations of earthquakes are propagated in two very distinct ways,
sometimes extending and being exceedingly violent for very great distances
in linear direction, and sometimes extending from a focus almost equally in

every direction. It is an important fact that the linear direction of great

earthquakes generally corresponds with that of volcanic action in the vicinity.
It is probable, however, that even in what may be regarded as central eartli-

qiiakes, the impelling force is situated along a particular line of country
always the same in successive disturbances. Most earthquakes follow the
direction of the mountain chains in the countries which they traverse, but

occasionally they cross this line at right angles ; in the latter case, however,
the shocks have generally been weak.

As it is important to bear in mind the difference which really exists between
central and linear earthquakes, we may here give a short account of important
earthquakes in which each of these directions has been observed. Thus, the

great earthquake of Lisbon, which took place on the 1st November, 1755,
was felt in a circular or oval area of enormous dimensions, commencing
apparently in the Atlantic, off the coast of Portugal, and reaching to the West
Indian islands, the lakes of Canada, the shores of the Baltic, and the hot

springs of Bohemia. This, therefore, maywell be considered as central on avery
large scale, since a portion of the Earth's surface, at least equal to four times
the whole area of Europe, was then simultaneously shaken. This earthquake
has been described at great length, and the phenomena were in the highest
degree interesting.

Another remarkable instance of a central earthquake, although of far less

extent, took place on the 5th February, 1783, in Sicily, on which occasion

Calabria, and about 200 other towns and villages, were destroyed within an
area of 600 square miles and 100,000 persons perished. This earthquake,
although so small in extent, exhibited all the peculiar phenomena ofvorticose
movement and vertical upheavals frequently repeated, which from their

nature must of necessity result in great injury to any buildings on the
surface. The surface, also, itself is in such cases rent asunder, and some

portions have been removed to a distance in a manner exceedingly diiEcult to

account for.

The earthqiiakes here described were more or less central, the form
of the land disturbed being either circular or oval, and in these cases the

progress of the shocks may be compared to that of ring-like waves produced
on the surface of still water when a stone is thrown in, or when a solid is

lifted from the bottom. Such waves, both in the water and on land, are both
wider and fainter as their distance from the centre increases ; and thus in the

great Lisbon earthquake, while that city was so completely destroyed, others

both north and south of it at moderate distances were only partially injured;
while in Ireland, although the shocks were distinctly felt, they ceased to be

mischievous, and at still greater distances the disturbing force was only visible

in its effects on the waves of the sea or the water of deep springs. So also in

the Calabrian earthquake, while the country at one particular spot was rent

by deep chasms, and so violently shaken that the heads of the largest trees

are said to have almost touched the ground on either side, and while not only
was no kind of building able to resist the movement, but tracts of land were

actually removed horizontally, so that fields planted with different kinds ofcorn
had exchanged situations, yet, at a comparatively short distance, the towns
were not injured, and in the country the shock was

scarcely
felt. It is also

a remarkable and interesting fact with reference to central volcanoes gene-
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rally, that the disturbances are by no means equal at equal distances from
the centre, or universal at all intermediate places, proving both the true wave-
like nature of the movement generally, and its partial interruption by the

varying elasticity of the different rocks through which it passes.
Linear earthquakes are no less remarkable than central ones, and in

some cases their phenomena are even more instructive. In 1837, a shock
occurred in Syria affecting a line 500 mUes in length by only 90 in breadth ;

while in South America there have been instances in which 1000 miles of
coast have been affected by disturbances which have not been transmitted in

an east or west direction to any considerable distance. On certain occasions
that have been recorded, earthquakes have been felt at various points along
lines of still greater length, and a most remarkable example of this kind
occurred in the year 1835, when several towns were thrown down between

Copiapo and Chiloe. On this occasion, the whole volcanic chain of the Chilian
Andes was in a state of unusual activity, and almost at the same instant the
island of Juan Fernandez, 365 miles from Chile, was violently shaken. More
than 3(X) shocks were counted in this district between the 20th of February
and the 4tb of March, in the year mentioned. Before this, however, in the

year 1822, the coast of Chile had been visited by a most destructive earth-

quake, felt simultaneously through a space of 1200 miles from north to south.

It is unnecessary to multiply examples of this kind, the facts, although
very extraordinary, differing but little in different disturbances; and, in point
of fact, the multiplication of accounts that have been given of particular
earthquakes would not assist the reader in forming any conclusion as to the

original cause of such phenomena. It wdl be more useful to give the general
conclusions arrived at, by those who have studied this subject with a view to
determme the bearing of earthquake phenomena upon the structure of the
Earth's crust. The two most important points that have been determined
are these—First, the much wider extent and influence of subterranean move-
ments commencing or connected with earthquakes than is shown by the
accounts recorded of those places where the undulation is felt; and next,
the nature and amount of the upheaving force exerted, and the permanence
of upheavals and depressions of the surface.

ICO Frequent Eepetiiion and Wide JRavge of JEartliqualce Action.-^

Examples are not wanting in various districts of repeated earthquake dis-

turbances, at places far removed from recent or even recently extinct

volcanoes, and some cases of this kind in the British islands, where there is

a certain amount of regularity and periodicity in the phenomena, are well

worthy of notice. Thus it has been observed, that of a number of earth-

quakes, occurring between 1812 and 1815, all, or almost all, took place within
a few hours of the moon's first quarter, and have reference to great atmo-

spheric changes, but the number of small shocks that have been felt and
recorded in Scotland, within the last i^iw years, give a better notion of the
minuteness and frequency of such undulations, and render it probable, that
if other regions in which elastic igneous rocks are present at the surface
were the subjects of equally careful examination, there woidd be proof of an
almost perpetual vibration over tracts of vast extent.

In the years 1811-12, between the 23rd July and 8th June, no less than
fiixty shocks have been recorded by Mr.M ilne, as felt at Comrie, in Perthshire,
twelve occurring on the 30th July, and the rest distributed at irregular
intervals, varying from some hours to two months. Between the 1st of July,
1*42, and Ist of July, 1813, thirty shocks were felt in the same spot, but at

other places in the British Islands, within the same period (although not at tho
same time), other earthquakes were observed, some of them not inconsider-

able in extent, the most remarkable Ix-ing on the 17th of March, 1813, when
Lancashire, Cumberland, Dumfriesshire, the Isle of Man, Belfast, and even
the Channel Islands (Jersey and Guernsey), were all subjected to a consi-

derable subterranean movement, variously described as resembling that of a

t2
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Bhip in a heavy swell, even inducing nausea, and as like a loaded cart passing
along a street. This earthquake was not felt at Comrie, although certainly
jnueli more extensive than many of those recorded at that place.

The observations continuously made in Perthshire, showed in the suc-

ceeding year (between August 1, 1843, and September 4, 1844) thirty-seven
shocks, the most severe of which were on the 2oth August, 1843, and 14th

January, 1844. Of these, the earthquake of the 25th August was felt simulta-

neously, and with about equal intensity, over an area of one hundred square
miles, and on the 12th June, 18-41, when no shock took place at Comrie, a move-
ment sufficient to excite general attention was recognised in Huntingdonshire
and adjacent counties of England.

What is remarkable in these cases, is the very frequent repetition of
small and strictly local vibrations. Such phenomena are no doubt related to

the more widely known and frightful disturbances by which whole towns, with
their population, have been in a few seconds destroyed, for these have often

had scarcely wider range, and the shocks are not more frequently repeated.
But if some earthquakes have been thus limited, others again have pro-

duced residts over a vast area. The great earthquake of Lisbon has been

already referred to, and other similar if not equally disastrous occurrences
have had an equal extent. It appears, in fact, that the propagation of
the wave to which the vibration is due, is only limited by the nature of the
rocks through which it passes, and the original circumstances under which
the shock was produced.

Many cases have been recorded in various parts of the world, tending to

show, that where once earthquake action exhibits itself, it is likely to recur.

The shghter and more frequent the vibrations, also, the less probability there
seems to be of any serious disturbances, but neither this nor any other

apparent law can be depended on. "We are told by Humboldt, that ' on the
coasts of Peru, where rain scarcely ever falls, and where hail, lightning, and
thunder are unknown, these atmospheric explosions are replaced by the

subterranean thunder, which accompanies the trembling of the earth. "From

long habit and a prevalent opinion that dangerous shocks are only to be

apprehended two or three times in a century, slight oscillations of the ground
scarcely excite so much attention in Lima as a hail-storm does in the tempe-
rate zone.'*

The danger from earthquake action, and the relations borne to each other

by disturbances of this kind at distant spots, are not without important
reference to adjacent volcanoes. Among the most remarkable instances on
record of an important and destructive earthquake, at a great distance from a
known volcanic region, is that of Lisbon, but this city is, after all, not far

removed from certain portions of the bed of the Atlantic, where true volcanic

eruptions unquestionably occur. Active volcanoes, therefore, though they
may perhaps be regarded as safety valves for the country in their immediate

vicinity, do not by any means prevent the occurrence of severe earthquake
shocks, which thence extend either in a circular or oval area to vast distances,

interrupted and checked, it may be, by the condition and nature of the rocks

traversed, but not failing to produce some effect on the surface, and on the
various works of nature and art there exposed.

Among the most interesting of the permanent results thus produced, not

only near volcanoes, but over large continental areas, are those elevations and
subsidences which we proceed in the next section to consider.

loi Permanent Change of Level accompanying EarthquaJce Action.—
The earthquake of 1835, that destroyed the town of Concepcion, in South
America, and which had a north and south range, was felt over a tract of

country equal in extent to the distance between the North Sea and the

Mediterranean, and during this and other single earthquakes of the same

Cosmos, Col. Sabine's translation, vol. i. p. 205.
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kind, very extensive areas have been permanently affected by small elevations

or subsidences. Such movements, in horizontal position, have been also

repeated so frequently, that within a period geolojrically recent, they have

upraised large portions of Chile and Peru several hxindred feet ; and however
it may appear by other observations, that permanent elevation by no means

invariably attends earthquakes, it must still be generally admitted that some

change in relative level is the usual result of continued earthquake action.

Examples of the permanence of the change produced during earthquakes may
be seen in the condition of some parts of Cutch, near the mouth of the Indus,
and other places on the delta of that river, and in a yet more striking instance

recorded by a recent traveller in Brazil (Tschudi), to the effect that the bed
of a stream, in one spot, is so altered in position, that the water, if it could
now be made to occupy its former bed, must rise up a steep incline, having
formerly taken the course it did when the land was in a different position,
and at a lower level, and the water being now forced to find a new channel.

Although, however, there are few instances of repeated earthquakes
without permanent elevation or depression, to a greater or less extent, the

proofs of this change of level are often exceedingly diiBcult to obtain. Some
such cases are chiefly valuable and interesting, not from their extent, but
because they have occurred in countries often visited, and are supported by
historic evidence of recent date. An examination of the present state of the

temple of Jupiter Serapis, in the bay of Baia, near Pozzuoli, establishes the
fact of an elevation of more than twenty feet (and at one point more than

thirty feet) in the land on which the temple is built, and ol several alterna-

tions of level occurring between the third century of the Christian era and
the present time. It is not necessary here to repeat the details which have
been frequently given with regard to this subject,* but distinct historical

evidence is thus adduceable of considerable change of level of the land in

the vicinity of the volcanic mountains of Vcsusius and Etna, and the evidence
reaches almost to certainty, that the elevation sometimes immediately accom-

panied destructive earthquake action.

Among the striking examples on record, of permanent change of level in

earthquake districts, we may also mention the case of Conccpcion Bay
already referred to, where the ancient harbour, which once admitted large
merchant vessels, is now occupied by a reef of sandstone, and a tract of a
mile and a half in length, where the water was formerly four to five fathoms

deep, is now a shoal, formed of hard sandstone rock. This is supposed to
have been caused by the eartliquake of 1751.

In almost every earthquake a considerable amount of destruction is

caused by slips of earth and partial subsidences, which we have not alluded to,

as not offering phenomena of sufficient magnitude to serve ouj argument ; yet

Although it has not seemed advisable to encumber the text with those often repeated
accounts, the following general conclusions, extracted from Mr. liabbage's account of the

Temple {Quarterly Giological Journal, vol. iii. p. '21.'},) may be found useful, and will perhaps
be deemed satisfactory, as illustrating the order of the various operations :—

1. The temple was probably constructed about the end of the second century after Christ.

2. A dark incrustation formed round the walls before the temple was ruined, and during a
slow and gradual subsidence to a small extent.

8. The temple became filled with volcanic ashes to the height of about seven feet from the floor.

4. A great calcareous deposit formed in the fresh-water lake made by the hot spring.
b. Partial destruction of the temple.
6. Several of the columns corroded just above the calcareous deposit.
7. The area again covered by volcanic a.«hes to the height of about lOj feet.

8. The temple again injured, and exposed to partial subsidence below the sea level. Tha
columns perforated by marine animals.

9. Third filling up with ashes to the height of 'JO to 35 feet above the floor of the temple.
10. Temple elevated to a height above it.s present position.
11. Temple laid bare in 1750 by excavation.*.

12. Gradual subsidence between 18'J8 and 1846.
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some ofthese have been remarkable, as in the case of an earthquake in Jamaica
in 1692, when the harbour subsided so far, that large store houses were after

the disturbance buried tliirty-six feet under water, and tlie mastheads of

ships, that had been wrecked, were seen togetlier with the chimney tops of

houses, projecting
above the waves. A tract of land 1000 acres in extent,

also sank aown, so that the sea rolled in and remamed permanently over
this spot.

I02 Origin of EartJiqtiaTces.
—That an earthquake is the result of violent,

and generally convulsive, subterranean movement, of the nature of an

explosion, and is often accompanied by the sudden rending of solid rocks, or

the sudden expansion of gaseous bodies, there can be little doubt ; and thus,

although the ultimate cause may remain unknown, the proximate one may be
considered as established. Such a movement taking place in a subterranean

cavity, is necessarily propagated as a central undulation if the disturbance

occur at a single point, but where a considerable distance is connected under-

ground by continuous hollows or vaults, the explosion may be i'elt as linear in

the manner already described. When, also, the wave or undulation com-
mences at a great depth below the surface, and under the ocean, the bed of

the ocean will be upheaved, perhaps without fracture, owing to the super-
incumbent pressure of a lofty column of water; but in this case, the whole
column of water must be lifted up, and a sea wave produced. When again
the shock passing through the Earth meets the air, a wave of sound may be

generated, and thus three distinct waves are produced by a single and
instantaneous explosion. The wave produced in the solid mass of the Earth
will itself be propagated with very diilerent velocity, accordmg to the nature
of the rock through which it passes, and the interruption it meets with.

Whenever, therefore, an earthquake shock occurs, a true Earth-wave ia

the first and necessary result. This wave, in its rapid transit from the

centre or axis of disturbance to the spot where the undulations are finally

lost, involves throughout its whole course a movement in space of every
particle of matter afl'ected, and the elasticity of each mass or stratum of rock

traversed, will influence the mode in which the wave reaches the surface ; so

that, where a rock near the surface is brittle, there will be a fracture, where
it is soft, there will be a manifest upheaval and depression, and these will

remain as permanent alterations of level where the actual movement, in one
or other direction, is prevented by the falling in or displacement of other

rocks from recovering itself. The rate of propagation of the movement will

be exceedingly rapid, amounting always to several miles per mmute, and

varying from twenty to twenty-eight, according to circumstances.
Where the Earth-wave comes to the termination of the solid portion of

the Earth's crust under water, and lifts the overlying sea, the elevation may
amount to a few feet, perhaps, and the water is necessarily lifted and let fall

to this extent. The Earth-wave, however, continuing to pass along and

moving more rapidly tlian this sea-wave, carries with it the small elevated

portion of the ^Aater, leaving also behind it the waves thus produced, which
follow at a short interval. So long as this goes on in deep water, scarcely

any effect can be observed at the surface, but no sooner does the wave reach
a siioal, or approach the shore, than the earthquake-wave becomes what is

technically called a ' forced sea-wave,' which is a narrow ridge of water forced

forward by the great wave, and communicating a shock to ships, as if they
had struck upon a bank. This wave accompanying a shock upon a coast is

not considerable, and as it reaches the coast while the beach is itself elevated

by the earthquake, it scarcely appears or is felt as an apparent recession of the

6ea. It is followed, however, at an interval dependent on the distance of the

centre of disturbance, by tJie great sea-wave, which if the shore be shallow,

may roll in with irresistible force, and in its retreat carry with it the fragments
torn up and destroyed by the previous earth-wave. Lastly, a sound-wave
formed in the atmosphere, moving still more slowly than either of the others,
succeeds the earthquake after a considerable iuterval of time, and like thunder.
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is only heard when the danger is past, although it often appears to the

unphilosophical observer as a fearful addition, almost more to be dreaded
than the real undulation.

It occasionally happens that areas of disturbance, or districts exposed to

gome repeated cause of earthquake, are sufEcientlj near to be -nithin the

range of the same Earth-wave. The various disturbances in that case

produce their effects independently, but these may intersect, and either

destroy or double each other. The magnitude of the wave propagated
in the crust of the Earth, will be increased at the surface according to a

general law in mechanics, by which vibrations transmitted in elastic bodies

have a tendency to detach the superficial strata.*

103 Partial but Permanent Elevation at a Distance from J^olcanoes.—
While there is little difficulty in comprehending the possibility of various

movements of the Earth's surface, where that surface is exposed to the

undulations we have described, the case is different, if we find evidence of

permanent alteration of level in countries far removed, not only from exist-

ing volcanoes, but even from those volcanic appearances which indicate the

former existence of igneous disturbance. Such at first sight may appear to

be the case with the Scandinavian peninsula and the west coast of the

British islands, which afford in various places evidence of elevation, but
which have only very recently been recognised as subject even to partial

earthquake action.

In Northern Europe there appears to be an area of land whose length
is more than 1000 miles, reaching from Gothenberg, in Sweden, to the
North Cape, the northern extremity of European land, subject to slow
movement. In breadth, this tract reaches across the Gulf of Bothnia, and it

stretches in all
probability

far into the interior both of Sweden and Finland.
The elevation increases in amount as we proceed northwards, and it is

doubtful whether the amount of elevation is constant during equal periods of
time. The result is seen in various ways, but most strikingly in what are

called raised beaches or elevated coast lines, and the evidence on which the
fact of elevation is proved requires now to be noticed.

So long ago as the commencement ofthe last century, a Swedish naturalist,

Celsius, expressed his opinion that the waters both of the Baltic and Northern
Ocean were gradually subsiding, and he inferred from numerous observations
that the rate of depression was about forty inches in a century. This view
was supported by various facts observed, but controverted by others, such as

the absolute permanence of the water-level in some low islands for many
centuries without change; it was impossible also tliat a pemianent depression
of the level of the sea could take place in the Baltic and the Gulf of Bothnia,
without being general throughout those parts of the ocean in wJiich the level

was the same. The view of Celsius is not tenable according to the observa-
tions that have been more recently made, but the fact of a change in the
relative level of land and water seems to be now distinctly proved, and in the

year 1807, Von Buch, on his return from a tour in ScMudinavia, announced
his conviction that the whole country from Ercderickshall, in Norway, to

Abo, in Finland, and perhaps as far as St. Petersburg, was slowly and

insensibly rising. lie also suggested 'that Sweden may rise more than

Norway, and the northern more than the southern parts.' He was led to

these conclusions principally by information obtainea from the inhabitants

and
pilots,

and in part by the occurrence of marine shells of recent species,
which he had found at several points on the coast of Norway above the level

of the sea. He also mentions the marks set on the rocks. Von Buch,
therefore, has the merit of being the first geologist who, after a personal
examination of the evidence, declared in favour of the rise of land in

Scandinavia. The attention excited by this subject in the early part of the pro*

Humboldt's Cosmos, Sabine's translation, vol. i. p. 192.
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Bcnt century, induced many philosopliers in Sweden to endeavour to determine,

by accurate observations, whether the standard level of the Baltic Mas really
subject to periodical variations; and under their direction, lines and grooves,
indicating the ordinary level of the water on a calm day, together with the
date of the

year,
were chiselled out upon the rocks. In 1820-21, all the

marks made before those years were examined by the oiEcers of the pilotage
establishment of Sweden; and in their report to the Royal Academy of
Stockholm they declared, that on comparing the level of the sea at the time
of their observations wath that indicated by the ancient marks, they found
that the Baltic was lower relatively to the land in certain places, but the
amount of changes during equal periods of time had not been everywhere the
same. During their survey, they cut new marks for the guidance of future

observers, several of which were examined by Sir C. Lyell fourteen years
after (in the summer of 1834), and in that interval the land appeared to

have risen at certain places north of Stockholm four or five inches. Sir

Charles Lyell on this occasion convinced himself, after conversing with many
civil engineers, pilots, and fishermen, and after examining some of the ancient

marks, that the evidence formerly adduced in favour of the change of level,

both on the coasts of Sweden and Finland, was full and satisfactory. The
alteration of level evidently diminishes as we proceed from the northern

parts of the Gulf of Botlmia towards the south, being very slight aroimd
Stockholm.

These facts with regard to the shores of the Gulf of Bothnia are paralleled
and rendered more clear by what has been observed since in the northern

extremity of Scandinavia. It there appears that not only a narrow^ strip of

coast, but the whole of Norway, from Cape Lindesnses to Cape North, and

beyond that as far as the fortress of Vardhuus, has been in course of elevation

during a period immediately anterior to the historic period. On the south-
east coast this elevation has amounted to about 200

yards,
and the marks

which denote the ancient line of coast, and which have been seen and
measured in many points, are so nearly horizontal, that the deviation from

horizontality cannot be appreciated, a circumstance which renders it impos-
sible to account for the change by assuming a number of small local or

independent disturbances.*

There are also on our own shores numerous instances known locally as

'raised beaches,' which prove the partial and very considerable upheaval of
the coast in Wales, Cornwall, and elsewhere. At Plymouth and in its

vicinity, there are remains of a beach sloping towards the sea, of which the
maximum height is thirty feet above the present high-water mark, and traces

of similar beaches covered with pebbles and shingles and containing the shells

of the neighbouring sea are met with all round the coast of Cornwall, some of
them rising to fifty feet above the sea, and others only just removed above it;

while similar appearances on the Welsh coast show that the change of level

has reached there to as much as 1200 feet. The shores of the Irish Sea near
the mouth of the Mersey, and the whole coast of Scotland, abound with
similar instances, many of which have been recorded in suiUcient detail to

pi'ove distinctly the general fact.

It would, indeed, appear that no part of the western coast of Europe, from
France to the North Sea, is now at the same level as that it possessed some

ages ago. The change in most places is, however, gradual, and the amount

generally inconsiderable, the most remarkable instances being in the Mediter-

ranean, where many cliffs covered with shells of recent species are not only
high above the level of the sea, but extend uniformly for very great distances.

While, however, changes have been going on thus slowly, and for a
vast period of years, on the north-western coast of the Old World, the

southern extremity of America has been gradually assuming a form whici

*
Lyell's Prtnciplet of Geology, 7th edition, p. 405, et passim.
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is manifestly due to the action of causes strictly analogous. In South
America, indeed, everything is on a grand scale, and all recent causes of
disturbance are there exceedingly active ; but the examination of the
Burface with a view to discover, as far as may be, to what its peculiar

appearance is owing, has brought to light a series of movements of the

nature chiefly of permanent elevation, hardly traceable in other parts of

the world. Recent shells—the shells of animals whose immediate descendants

of the same race are now living in the Atlantic—are found on the sliores

from Tierra del Fuego northwards for 1200 miles, and at the height of

about 100 feet in La Plata, and of 400 feet in Patagonia. The elevatory
movements on this side of the continent have been slow, and the coast

of Patagonia, up to the height in one part of 950 feet, and in another

of 1200 feet, is modelled into eight great step-like, gravel-capped plauis,

extending for hundreds of miles with the same heights; this fact shows that

the periods of denudation (which, judging from the amount of matter

removed, must have been long continued,) and of elevation were synchronous
over surprisingly great lengths of coasts. On the shores of the Pacific,

upraised shells of recent species, generally, though not always, in the same

proportionate numbers as in the adjoining sea, have actually been found over

a north and south range of 2075 miles, and there is reason to believe that

they occur over a space of 2480 miles in length. The elevation on this western
side of the continent has not been equable; at Valparaiso, within the period
during which upraised shells have remained undecayed on the surface, it has

been 1300 feet, whilst at Coquimbo, 200 miles northward, it has been, within

this same period, only 252 feet. At Lima, the land has been uplifted at least

80 feet since the Indians inhabited that district; but the level, within his-

torical times, has apparently subsided. At Coquimbo, in a height of 364 feet,

the elevation has been interrupted by five periods of comparative rest. At
several places, the land has been lately, or still is, rising, both insensibly and

by sudden starts of a few feet during earthquake shocks ; a fact which shows
that these two kinds of upward movement are intimately connected together.
Por a space of 775 miles, upraised recent shells are found on the two oppo-
site sides of the continent; and in the southern half of this space, it may be

safely inferred from the slope of the land up to the Cordillera, and from the

shells found in the central part of Tierra del Fuego, and high up the river

Santa Cruz, that the entire breadth of the continent has been uplifted.
From the general occurrence on both coasts of successive lines of escarpments,
of sand-dunes, and marks of erosion, we must conclude that the elevatory
movement has been interrupted by periods when the land was either stationary,
or when it rose at so slow a rate as not to resist tlie average denuding power
of tlie waves, or lastly when it was in a state of subsidence.*

In estimating the value of the different hypotheses which have been
offered to account for this remarkable phenomenon of the gradual upheaval
of land, it must not be lost sight of, that the change, important as it is iu

reference to the organic world, is exceedingly small compared with the whole
mass of the Earth. It is natural to conclude, however, that the upheaval
being so

directly
connected with volcanic districts, where it is most manifest

and considerable, (as in South America,) and occurring elsewhere in spots
which arc not without occasional earthquake movements, is connected in somo

way with the heated condition of the Earth's interior. This heat, however,

may produce its efTect in two ways, either by expanding gases and forcing
the crust to bo iipheaved by their agency, or by the actual expansion of

large and thick masses from the increase of heat which they very gradually
receive during subsidence owing to the increasing nearness of warmer portions
of the Earth.

It has been proved by experiment and calculation, that if a portion of tho

• Danvin'a South America, p. 240.
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Earth's crust, 100 miles thick, and of the expansibility of sandstone roclc,
were heated 600° or 800° Fahrenheit, this alone would produce an elevation
of between 2000 and 3000 feet. It is important to bear in mind these facts,
and their bearing on Physical Geoirraphy.

104 Depression over Large Tracts.—The movement that goes on in the

way of elevation over such extensive areas as those we have been describing,
and which indeed appears to have acted with regard to many other wide
tracts of flat land upon the EartJi, is not unaccompanied by partial depression,

occurring even in some districts where elevation is the prevailing movement.
Evidences of tliis are seen in submerged forests, or indications of the former

growth of trees where the sea now reaches; but other points of evidence, on
a much larger scale, are not wanting. If, however, there is dilliculty in

measuring accurately the relative level of land and water, so as to discover a
small elevation, the diiliculty of proving similar moderate depression is still

greater. In spite of this difficulty, there is not wanting proof that while
elevation is going on on the eastern shores of the Atlantic, the western coast

offers a converse phenomenon in the sinking down of part of the coast of

Greenland for a space of more than 600 miles in a north and south direction.

Observations were made on this subject by Captain Graah, during a survey
of Greenland in 1823-24, and afterwards in 1828-29, and others by Dr. Pingel
in 1830-32. It appears, from signs and traditions, that the coast has been

subsiding for the last four centuries from the firth called Tugaliro, in latitude

60° 43' N., to Disco Bay, extending to nearly the 69th degree of north
latitude. Ancient buildings on low rocky islands and on the shore of the
mainland have been gradually submerged ; and experience has taught the

aboriginal Greenlander never to build his hut too near the water's edge.
In one case, the Moravian settlers have been obliged more than once to

move inland the poles upon which their large boats were set, and the old

poles still remain beneath the water as silent witnesses of the change.*
But far more striking, though not altogether dissimilar, memorials of this

gradual change are found in connexion with the work of living and dead
animals constructing a stony habitation in various parts of the tropical and

adjacent warm seas. Here the coral animals begin to build in moderate

depths off the coast, either of the mainland or the innumerable islands of
those seas, and appear to flourish best where most exposed to the ceaseless

and violent dash of the waves. Increasing with enormous rapidity, the living
wall or reef soon expands laterally, but is not continued downwards to a

greater depth tlian about tliirty fathoms, except in the case of small and
detached individuals of different species.

Now, it appears that in spite of this limit of the depth of living coral reefs,

vast areas are interspersed with such reefs, so that in the space of ocean

extending from the southern end of the Low Archipelago to the northern end
of Marshall Archipelago, (a length of 4500 miles,) every island, with one

exception, is atoll-formed, atolls being circular groups of coral, with a salt water
lake within them, the water within the lake being generally very shallow, while

almost immediately outside the island, the depth is very considerable, and
sometimes unfathomable. To give some idea of the true extent of phenomena
of this kind, we may mention that some of these atolls are oval-shaped,

measuring from fifty to eighty miles in length, and nearly twenty miles

in breadth, while one extensive bank (the Chagos bank) presents all the

characteristics of an atoll, except that it does not reach the surface, but is

completely submerged. The longer axis of this bank measures ninety miles,
and the shorter as much as seventy ; its central part is a level, muddy flat,

between forty and fifty fathoms deep, surrounded on all sides by steep
mounds, rising from twenty to thirty fathoms, with a breadth of from five to

twelve miles, and the whole bank is bordered by a wall about a mile wide.

•
Lyell, ante cit., p. 503.
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fising to within five or ten fathoms from tlie surface. At a distance of a mile
outside this wall, the depth of the sea is 200 fathoms.

In addition to these atolls, coral reefs of a more continuous nature extend
as barriers at some distance from the coast line of Australia, and other large
islands. These are called barrier reefs, and resemble atolls in the depth of
the sea outside their outer wall, and also in having a lagoon channel. These
are also of enonnous extent, extending on the west coast of New Caledonia
for 400 miles, at a distance of eight leagues from the shore, and on the north-
eastern part of Australia for 1000 miles, averaging from twenty to fifty miles
from the shore.

In addition to these two kinds, there is a third kind of coral reef, not

tmusally found fringing volcanic islands in the Indian Ocean. Tliese have no

lagoon channels, they are nai'row, often not more than fifty to a hundred yards
wide, and they are less deep than those already described.

The cause that has given to atolls and barrier reefs their characteristic

forms is supposed by Mr. Darwin to have been the gradual subsidence of

jiortions of the bed of the ocean over large areas, and is partly deduced from
the consideration of these two circumstances—namely, that reef-building
corals flourish only at limited depths, and secondly, that vast areas arc inter-

spersed with coral reefs and coral islets, none of which rise to a greater
height above the level of the sea than that attained by matter thrown up by
the waves and winds. The foundation of each reef is assumed to have been

rocky, but it cannot be thought probable that the broad summit of a mountain
lies buried at the depth of a few fathoms beneath every atoll, w ith scarcely a

point of rock projecting above the surface over so w ide an extent as that in

which these phenomena have been traced. Much other evidence in favour of
the same view is adduced by Mr. Darwin, in his admirable work On Coral

licefs, which is accompanied also by a coloured chart of all such reefs and
islands, one colour marking those districts in ^^ hich barrier reefs and atolls

occur, and another indicating the fringing reefs only.
It appears, then, as the general conclusion with regard to this subject,

that when these two great types of structure—namely, barrier-reefs and atolls

on the one hand, and fringing reefs on the other, are thus laid down in colours

on map, a magnificent and harmonious picture of the movements which the
crust of the Earth has witliin a late period undergone, is presented to us.

We there see vast areas rising, with volcanic matter every now and then

bursting forth tlirough the vents or fissures with which they are traversed.

We see other wide spaces slowly sinking without any volcanic outbursts ; and
we may feel sure, tliat this sinking must Jiave been immense in r.inount, as well
as in area, thus to have buried over the broad face of the ocean every one of
those mountains, above which atolls now stand like monuments, marking tl:0

place of their former existence. Reflecting how powerful an agent, willi

respect to denudation, and consequently to the nature and thickness of the

deposits in accumulation, the sea must ever be, when acting for prolonged
periods on tlie land, during either its slow emergence or subsidence ; reflecting,

al.so, on the final elTccIs of these movements in the interchange of land and
ocean-water, on the climate of the Earth, and on the distribution of organic
beings, it may be fairly assumed, that the conclusions derived from the study
of coral formations are amongst the most important that can be presented to

the consideration of the physical geographer.*

• l);in\in On Coral Ilcef»,f. lia.
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CHAPTER VIII.

STRUCTURAL PHENOMENA OF THE EAETH INDICATING

IGNEOUS ACTION.

§ 105. Nature of igneous rocks in general.— 106. Extinct volcanic regions.
— 107. Ancient lava

currents and other products of extinct volcanoes.— 108. Other igneous rocks not volcanic.— 109. Metamorpliism.— 110. Dykes and mineral veins.

~\ ATURE of Igneous Mocks in General.—Tlie igneous phenomena and
XV their results, so far as we have yet considered them, are hmited to

the Earth's surface, and give little or no insight into the actual structure of

any portion of that superficial crust which it is the object of geologists to

understand and describe. Thus, we have seen that volcanoes, although of

great interest and importance in the general economy of nature, are too few
in number, and occupy too small an area, to affect the whole area of land to

any considerable extent, and though, no doubt, those elevations and depres-
Bions that we have discussed, and which are connected with volcanic action,

are of vast effect in their general result, when continued for a sufficient time,

yet even these, in the short space of human history, must have been totally

insignificant in modifying the general surface. But we must now carry our

investigations somewhat farther, and we shall soon discover that while

igneous action is not confined to one district or one period at present, but
affects various points of very wide tracts, and lasts often in the same tract for

an apparently indefinite period, there are many other parts of the Earth
where, beneath the surface and in the rocks that are offered for investigation,

proof may be obtained of igneous action, either directly or indirectly, and the
usual results may therefore be looked for in the way of former elevation and

depression, as well as additional results derived from the disturbance of

material in a hardened state by violent mechanical force. In the present
chapter we may consider with advantage these points, and thus obtain

an insight into one very important department of geology, strictly so called—
namely, that of mechanical rocks not left in their original condition of
mechanical apposition, but altered by the action of heat or chemical forces ;

and of other rocks which offer no appearance whatever of mechanical origin,

but, on the contrary, seem to have formed part of the original skeleton and
framework of the globe, presenting themselves in the central axes of moun-
tain chains, or in the long-exposed and weathered surface of granitic bosses,
or roUed blocks broken from the parent rock and transported to a distance.

The various circumstances under which such rocks are presented
—the

evidence of igneous activity at very early periods of the Earth's history, as

well as at more recent, but still distant times—the structural pecuharities of
various igneous rocks, and the structural changes produced by them—these,

together with the phenomena of segregation, and the collecting of various

substances into veins and fissures, whence they may be extracted for the use
of man, will, when explained, enable the student to comprehend something
of the condition of a portion of the Earth, and form fit subject-matter for

careful study.
io6 Extinct Volcanic Regions.

—As at present there are certain lines and
small areas of volcanic activity, connected with which can be traced a consi-

derable amount of elevation on the Earth's surface, so may we find in many
places abundant proof of ancient volcanic agency in heaps of ashes, volcanic
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/•ones and craters, and beds of lava, the burnt-out fires of former times, and
the result of eruptions and attendant elevations of which little or no other

record is preserved.

Appearances of this kind are not limited to such distinct marks of subter-

ranean fires as we have mentioned, nor must we expect that eruptions that

have been succeeded by the frequent denuding action ofmarine currents can be
as manifest and as easily made out as where a vivid flame, a column of smoke,
or a current of molten rock, speak to the senses in a language that cannot be

questioned. But we need not feel less certain of the former existence of

volcanic action in a spot because, at present, there are no eruptions, provided
we can discover true erupted products, such as ashes and lava ; and it is well

known these are occasionally seen where there are absolutely no indications

whatever of igneous disturbance at the surface, although, in other cases, the

form of ancient volcanoes is partly preserved in the hills of the district in

spite of the time that has clipsed since the period of activity. There may,
however, be distinct conditions of igneous rocks where there is no evidence of
volcanic disturbance, and it is necessary to consider the extent and value of

the various phenomena in each case.

The principal and best known points at which volcanic eruptions have
taken place on the continent of Europe, since the commencement of the

tertiary period, from volcanoes which have now become totally extinct,
are in the valley of the Rhine, between Bonn and Mayence ; in the depart-
ment of Puy de Dome, in Central France ; and on the north-east coast of

Spain, at Olot, in Catalonia. AU these have been perfectly quiet, and free

from the disturbances of volcanic action, during, and probably long before,
the existence of man upon the Earth, but all of them exhibit, with the utmost
distinctness, series of volcanic phenomena exactly resembling those which are
described as characterizing Etna and Vesuvius in modern times. One vol-

canic district of the Rhine extends for about twenty-four miles from east to

west, and from six to ten miles from north to south. The volcanic cones have
here been forced up through schistose and micaceous beds of the middle and
older Palaeozoic periods, and the trachytic lava and basalt have been poured
out around the base of the hills, often extending to considerable distance^,
without much reference to the present configiu-ation of the country. A
number of ancient craters, some of which are now lakes, may be observed at

different points on each bank of the Rhine, but the walls of these craters are

usually made up of cinders and scoria;, and the deep indentions and fractures
of the walls often show the points whence a lava current must once have issued.
On the whole, however, the lava seems to have been chiefly erupted through
cracks and fissures in the subjacent rocks, and to have been spread evenly
over the surface, often in very thin bands.

By far the most important feature of the volcanic district of the Rhine,
though not that which presents itself most prominently to the passing visitor,
is the great extent of the basaltic platform, partly in the Duchy ofNassau,
and extending on the right bank of the Rhine, but reaching still further to
the east, and forming the hills called the Vogcls Gebirge. In the former
district, indeed, the basalt is covered up in many places by a remarkable bed
of lignite, or brown coal—but not less than KKX) square miles ot country in

the neighbourhood of the Rhine have been in former ages overwhelmed by a
flood of lava, probably spread

out beneath the waters of an inland lake long
since dried up. The thicKness of the bed is not generally considerable.

A district in Central France—in former times the seat of subterraneoihs
disturbance—reposes, or, rather, rises ovit of a granitic platform : the Mont
d'Or, the most conspicuous of the volcanic cones, rismg suddenly to the

height of several thousand feet, and being composed or layers of scoria>,

pumice-stones, and fine detritus, with interposed beds of basalt. A consider-
able number of minor volcanoes form an irregular ridge on the platform, and
extend for about eighteen miles in length, and two in breadth. They are

usually truncated at the sunmiit, where the crater is often preserved entire.
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the lava having issued from the base of the hill ; and the lavas may often he
traced from the crater to the nearest valley, ^here they usurp the channel of
the river, which in some cases has since excavated a deep ravine throuj^h the
basalt. In Catalonia, the eruptions have burst entirely throu(i;h secondary
rocks, and the distinct cones and craters are about fourteen in number, but
there are, besides, several points whence lava may have issued. The volcanoes

are most of them very entire, and the largest has a crater 455 feet deep, and
about a mile in circumference. The currents of lava are, as usual, of consi-

derable depth in the naiTOw defiles, but spread out into thin sheets over the

plains ; the upper part is scoriaceous, further down it is less porous, and at

the bottom it becomes prismatic ba-alt, about five feet thick, resting on the

subjacent secondary rocks. In addition to these, many other parts of Europe,
especially in Bohemia, Moravia, and Hungary, exhibit remarkable and

extremely interesting examples of extinct volcanoes. Some of these are well

known for the hot springs which rise out of the ground in the vicinity, or the

hills of volcanic products which characterise the landscape, and of this kind
are Carlsbad and Toplitz. Others are near existing volcanoes, but have still

all the peculiarities of those which are extinct, and amongst this latter kind
are numerous instances in the Greek Archipelago.

It appears from the investigations of various travellers that the western

part of Asia and the peninsula ofIndia exhibit the phenomena ofrecently extinct

volcanic action on a scale far grander than is known in Europe, for in these

countries the lava has been poured out over an area of many thousand square
miles, and rests in flat tubular masses upon the country. The volcanoes of

Asia Minor are still in a state of disquiet, and the elevation of the chain of

the Caucasus has doubtless been continued to within a very recent period ;

while so closely does the past approach the present in this part of the world
and in America, that it is often difficult to decide to which period many of

the phenomena must be referred, and it has happened even in Europe, that

volcanoes, supposed to be extinct, have once more burst forth, and apparently
with tenfold violence, after a long period of repose.

The coast of Antrim, presenting the magnificent basaltic columns of
the Giant's Causeway, and an important adjacent district in Scotland
as well as Ireland, have long been celebrated as exhibiting very remark-
able instances of the protrusion of large quantities of molten rock in

former times. In the part of Ireland alluded to, there are many lumdred

square miles of country, extending from the neighbourhood of Belfast to

Coleraine, in which a considerable series of rocks of the secondary period,

terminating with the chalk, have been covered in this way. On the coast,

especiallv towards the north, the basalt is seen capping the chalk, which
is usual fy much altered and hardened into limestone, and the flints

are reddened as if burnt near the contact. In other places, clayey or

shaley beds are changed into hard siliceous rock, and sometimes indicate

crystalline structure ; while in others, again, as at BenEvenagh and elsewhere,
the basalt assumes a character of extreme grandeur, and successive stages of

ponderous and shapeless masses rise to the base of the steep basaltic summit,
and there break into pinnacles and precipitous cliffs. But in the interior of

tlie country, the protruded rock, although present, sinks to a low level, and

along the western shores of Lough Neagh and Lough Beg is so much con-

cealed as to appear only in isolated lumps or small ridges, rising here and
there above tlie surface. In many places, indeed, it is evident that the

softer parts of the rock have been carried away, and that the whole of the

detached portions were formerly continuous ; and this is not to be wondered
at, when we consider that the mineral composition and relative hardness is

very variable, and that the M'hole district has been exposed to diluvial action,

and to the denuding force of running water. It is not easy to account for

the occurrence of these large masses of igneous rock in the noi'th-east of

Ireland, or to connect them with any focus or centre of eruption. They have

probably been forced through wide cracks formed in the subjacent strata,

and thus belong to the class of phenomena sometimes considered separately
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from tlie tabular basalt, and denominated trap veins and dytes. But how-
ever this may be, all the true characters of lava are apparent in the rock
under consideration, and all the strata discovered in contact with the basalt

have been altered by this foreign rock introduced among them. Phenomena
almost exactly simUar are seen in the Island of Staffa and in some others of
the western islands of Scotland, and the picturesque beauty of Fingal's Cave
and the Giant's Causeway has been too often described to render any account
of them necessary in this place.*

107 Ancient Lava- Currents.—It has been proved by the experiments of
Mr. Gregory Watts.t that the rock spoken of in the preceding page as

basalt, is in point of fact, nothing more than lava of ancient date, and

although in England basalt and basaltic rocks are confined to certain parts
of the country, and to rocks of certain geological designation, they are found
elsewhere more generally diffused.

Basalt occurs in the older rocks in two conditions, which may be

separately considered—namely, 1st, in the condition of an overlying mass, or
of beds alternating with the regular strata ; and 2ud, as dykes, traversing
stratified and other rocks, and filling up cracks and fissures. In this latter

state it often forms the connecting link between the tabular masses and some

great subterranean reservoir, although in other cases it does not rise above
the surface of the rocks which it penetrates. Its mineral constituents are

essentially the same as those of modern lava, but occasionally hornblende

predominates, when, from the peculiar colour of that mineral, the name of

greenstone is applied to the variety. The most usual characters of the
basaltic rocks of England are—(1) their iron-grey colour, approaching to

black ; (2) their frequent tenacity and hardness (whence their value in making
roads) ; and (3) a sharp and sometimes conchoidal fracture, and a granular
aspect, indicating the commencement of crystalline structure. They are very
liable to superficial decomposition, in which case the colour changes to a nisty
brown, owing to the oxidation of tlie contained iron, and the decomposition
sometimes penetrates a considerable depth into the mass of the rocks, exhi-

biting spheroidal masses less decomposable than the rest of the rock. There
are several beds and overlying masses of trap among the carboniferous rocks of

England, very many others which have only penetrated the Silurian rocks, and
which, therefore, must have been erupted anterior to the decomposition of the

Newer Paleozoic strata. It will be sufTicient to allude shortly to the principal
instances, in order to give a general idea of the nature of these rocks of
intrusion in our own country. Basalt occurs in ovcr]3-inir masses in many parts
of thenorthofEngland; eminencesof thiskindhavcoiteubccnchosenfortliesitea
of feudal castles, and at Bamborougli, where one of tiiese castles was built, the

thickness of the mass has been ascertained, by borinf; for water, to be seventy-
five feet. A remarkable instance of overlying basalt may be observed forming
a group of hills near the town of Dudley, in Staffbrd.shire. The rock here
has received the name of Bowlcy rag,J from the village of Rowley, situated

on one of the highest of the basaltic hills. It is extremely hard and of coarso

texture, and has been used for paving the streets of Birmingham; a similar

rock is found at a distance, forming the upper part of the lofty hillsi of
Titterstone Clee and Brown Clee, in Shropshire. The trap in these places

distinctly reposes on the coal measures, and where it comes in contact with
the coal has greatly injured its quality, and reduced it to a sooty state. The
toadstonc of Derbyshire is a well known rock, api^arently interstralificd with
the rocks of the Carboniferous period in that county, and it offers a very
striking example of bedded trap. This toadstone, which had generally been
described as repeated in three distinct beds, has been supjjosed by Mr.

Hopkins to be the effect of only one, or, at the most, two eruptions of melted

• Ansted'8 Grologt/, vol. ii. pp. 20R— 21."}. t Trans. Hcji. Snr. for 1804, p. 279.

t It was a mass of thia rock wliich formel the subject of Mr. G. Watts' experiments, alrea^f
describetL
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rock, and lie has endeavoured to sliow tliat tlie several beds, apparently
distinct, merely consist of the original one repeated in different parts of the

district by faults. The abundance and accuracy of the detailed information
offered in support of this view render it difficult to doubt that the con-

clusion is correct. The determination of this point is of much importance in

a country so valuable for its mineral resources, and the more so, because the

identification of the limestones and associated lead veins depends on the

position of the interstratified volcanic rock.*

Basaltic dykes of very considerable extent traverse the carboniferous

limestone in many parts of the north of England, some of them being
as much as from thirty to forty feet in width. These dykes are either

vertical or very highly inclined, and the basalt of which they are formed
is of a greenish-black colour and coarse texture. Sufficient evidence is sup-

posed to exist of their igneous origin, and of the rock having been injected in

a melted state, by the altered appearance of the wall of the dyke; for the

adjacent coal, in one example, at Walker, in the Newcastle coal-field, is

actually converted into coke, which, on one side, was found to be in some

places thirteen feet thick, and on the opposite side upwards of nine feet.f

But this fact of the coal being completely charred and turned into coke is

common throughout the district, whenever a basaltic vein traverses coal-

bearing strata.;}; The rocks of volcanic origin, which are most commonly
associated with basalt, are those called trachytic, or trachyte, from their

rough feel when rubbed between the fingers. Trachyte is sometimes con-

sidered to bear the same relation to granite that lava does to the ancient

basalts, and is composed chiefly of felspar, combined frequently with a con-

siderable proportion of silex. It abounds in the volcanic district of the

Hhine, and there forms a kind of imperfect building stone, and it is also

common in various forms in the Puy de Dome, where it appears under very
similar circumstances. Besides the ordinary form of trachyte as a volcanic

rock, it appears yet more frequently in pulverulent masses of pumice,
forming what is called tuff ov tufa, which has been found in rocks of all ages,
interstratified with fossiliferous beds, but itself rarely containing organic
remains. The presence of this tufa invariably marks the vicinity of igneous
and erupted rocks, and in this way it is often useful to the geologist, more

especially in the older formations.§ It has frequently been attempted, more

* At Teesdale, in Yorkshire, and elsewhere in the north of England, there are instances

of highly picturesque scenery owing to the presence of basaltic rocks in various crystalline con-

ditions. In these cases, the associated limestones are usually altered and converted into marble.

t Conybeare and Pliillips' Geology/ of England cmd JVales, p. 447. It may be observed here

that tliis evidence, tliough very plausible, is by no means free from objection, and the change
observed may possibly be independent of the heat of the basalt.

X A still more remarkable instance than that in the text, of the alteration effected in the

neighbourliood of a trap-dyke, is related in the Transactions of the Kortlmtnherland Natural History

Society, vol. ii. p. 343. An account is there given of the greenstone dyke on Cockfleld Fell,

and its effects on the coal strata in one of the collieries of the great north-eastern coal-field.

In working the coal towards tliis dyke, tlie change was observable at a distance of fifty yards,
the coal becoming dull, and losing its quality for producing flame. Nearer the dyke, it has the

appearance of half-burnt cinder, and still nearer, consisted of sooty matter, caked togetlier,
while close to the dyke the bed was reduced in thickness from si.x feet to nine inches. Tliis

dyke is nearly vertical; it has been traced about seventy miles from south-east to nortli-wcst,

and is in some places eighteen yards in width ; and it is calculated to have spoiled as much as

100 yards of coal along all that part of the seam traversed by the dyke throughout Cockfield

Fell. The observation made in tlie previous note will also apply liere.

§ The pumice of commerce can hardly be regarded as a di-tinct mineral, as it is only a
cellular and filamentous state which several volcanic rocks (chiefly trachytes) are capable of

assuming. It is not met with in all volcanic districts, and seems to be erupted only under

peculiar circumstances. Vast quantities have been quarried at the foot of Cotopaxi, one of tlie

celebrated volcanoes of the Andes, and it there occurs in beds distinctly stratified, and is often

associated with obsidian. Tlie principal localities in Europe in which it abounds are the Lipari
Islands, and some of the islands in the Grecian Arcliipelago, Iceland, and the extinct volcaic

of the Rhine. It is also found in Teneriffe, and in some of the volcanic islands of the

•jistem Archipelago.



GRANITIC ROCKS. 289

especially by the continental geolotjists, to class the various rocks of igneous
oriftin with reiertnce to their predominant minerals, but thc.-e arrangements
have never attained any very general acceptance in our own country. There

appear to be tuo series—those in which felspar or hornblende respectively
abound—in rocks of each geological period, and these in their most charac-

teristic forms of granite or tracliy te, and basalt or lava, are suflii-iently distinct,

but they pass insensibly into one another by iiinumeraMe variations, which
demonstrate the similarity of origin of all the unstratiiied rocks.

It may, tlierefore, be considered, on the \\hole, tliat the occurrence of

trappean rocks is a geological event belonging to all successive periods, and

aflecting all roclis whether stratilied or not, but it is also evident, that while

no rocks bear more strictly the marks of igneous origin than those called

basaltic*, even they are sometimes so distinctly stratilied as to have formed
thin layers alternating with fossihferous strata of aqueous origin and probably
erupted from volcanic vents opening at the bottom of the ocean, as we
have reason to believe still happens occasiontilly. Tiiere is, therefore, iu

these phenomena
—which, it must be repeated, connect the rocks of known

igneous origin, such as are still from time to time erupted, with the most
ancient of those rocks supposed to be plutonic

—a still farther and more

interesting point rendered clear, the change being even indicated by which
the regularly stratified fossiliferous rocks pass first of all into metamorphic,
and then into distinctly igneous formations.

These tacts with regard to ancient lava currents, erupted at variovis

times and under various circumstances, afford ample pi'oof that volcanic

agency, or some very nearly allied f'oi-ce, has acted even during the formation
of the lower, and therefore older, of those mechanically formed rocks met
with in almost all parts of the Earth's surllice. We must, however, no^r

consider other appearances pi'csented, in which igneous action appears clear,

though not in the form exhibited in either modern or ancient volcanic vents.

108 Other Igneous llocks not Volcanic.—A very large portion of the

underlying rocks in many parts of the world, and almost all the highest pi-aks
of the principal mountain ranges, are composed of rocks of which granite is

the type, and whicli seem to have been uiiheaved from considerable depths,

bearing with them in most cases masses of strata originally deposited

horizontally upon them, but iu the course of elevation cracked and broken, or
otherwise altered, according to the nature of the elevating force and the
mechanical condition of the beds themselves. These rocks are apparently
igne.us, but whether they were ever in actual fusion or not, their particles
are now so arranged as to exhibit clearly the action of cr3stalline forces, and
the rocks associated and lifted are not unfrequently penetrated by the granite
or crystalline masses, or otherwise afli cted by them. The effects thus pro-
duced are not attributed to ordinary volcanic action, for they are on too

large a scale, and too little identical, to bear strict comparison with any
results of such action at present. 1 hey are. however, not unlike when fairly
considered, and ailord most useful material for such limited comparison as
the case really warrants.

The granitic rocks are very widely spread over the earth, and in most cases

they form the underlying portion, with reference to any sedimentary rocks
that may appear. This might be proof either of their being the most ancient,
or the newest formed rocks, for if^ the former, they must occupy as they do
the lowest position, and if the latter, they may have existed in another form
for an indefinite period, although only recently placed in a state to afl'ect or

upheave other rocks. It is, however, certain, that tiiey really are of various

periods, and although from their extensive range often regarded as the
foundation and solid framework of tlie Earth, they are possibly in the very
act of formation far beneath the surface, even at the present day.

(jranitic rocks, although by no means always of the same general
character, exhibit features w hich leave no doubt as to their nature, and may

U
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be foiind in several localities in each of the British Islands. Granite al?o

occurs abundantly in other parts of Europe, as in the Scandinavian moun-
tains, the Hartz, the range of mountains separating North Germany from
Bavaria and Bohemia, the Alps both of Switzerland and the Tyrol, tho

Pyrenees and the Carpathians. In Asia it forms the centre of the Caucasus ;

it occupies a large part of the Himalayan, Uralian, and Altai mountains, and
is found also in Siberia. In Africa it appears in Upper Egypt, in the Atlas

mountains, and at the Cape of Good Hope : it may also be traced along the
western part of the whole of the two Americas ; and appears again in the
islands of the South Pacific, and in Australia.

But granite is only one form of igneous roct, and many others, some

having the same general porphyritic character (crystals embedded in a base),
are found in various parts of the earth, either alone or in near association

with true granite (quartz, felspar, and mica). Such rocks, under various

names, have often been described in distinct groups as peculiar crystalline or
chemical products, but many of the peculiarities they present, are probably
rather owing to a difference in the rate of cooling of a large mass, than to

any original chai'acteristic. Th\;s, according to the rate of cooling, we might
have a large or fine grained granite, or a nearly compact rock : or if the

quantity of felspar was very great, and the cooling rightly proportioned, the
mica and quartz might be crystallized in a compact earthy or glassy imcrystal-
lized basis. In this way a felspar porphyry might be produced from the
same ingredients as ordinaiy granite, and the various greenstone, hypersthenic,
hornblendic, and other mixtures, do not require detailed descriptions in a

general account of igneous rocks.

Of the granite and similar rocks presented in the British Islands, some
portions in Scotland (Isle of Skye), Cornwall, Cumberland, and elsewhere,
have not only forced up other rocks, but have also penetrated the fissures made
in them during elevation. This seems to prove two important points

—
namely,

that at least in these cases, the granite was more modern than the adjacent
and overlying masses, and also was ejected in a soft or nearly fluid state.

Granite veins or dykes, filling up crevices, are indeed by no means rare

phenomena, although they had not till a recent period attracted fuU and

complete attention.

The chief field for observation of igneous rocks within the British Islands

is in Scotland, where almost every variety is represented. The Grampian
and other mountain ranges are entirely composed of granite, and in tho

adjacent islands it is repeated in all its characteristic features. In Cumber-
land and North Wales, felspar porphyries take the place of granite to a great
extent, and alternate with it. In Cornwall, granite re-appears in largo

Suantity
and throws off numerous veins. In the Malvern hills, and those of

harnwood Forest, in Leicestershire, Syenite prevails, while hypersthene rock

frequently appears, and sometimes, as at Cuchullin and Carrock Eell, forms

pinnacled mountains. The rock called claystone, and claystone porphyry,
and various amygdaloidal rocks, also present themselves, varying and com-

plicating the phenomena.
Thus do these igneous rocks present themselves at or near the general

surface, in many important districts, and oiler for the investigation of the

naturalist many striking facts. The various rock?, abruptly rising and exposed
at the surface, are often split by deep parallel fissures, sometimes formed into

large flattened glebes, which put on also a columnar appearance
—and some-

times worn into mounds, scaling off in layers at the surface. The same rocks,
difTerent only by the cii'cumstances of their formation, are elsewhere split into

blocks, which might at first appear rolled or transported from a distance, but
which are really only the results of a peculiar decomposition.

All these and many other appearances have been described as, at some times

nnd in some places, characteristic of this group of rock masses, which have
indeed little in common either in material or order of arrangement of tho

material. It is important also, to remark in conclusion, that the miueralogieal
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and otlier peculiarities are wholly independent of age or position, for we find

in opposite hemisplieres in totally diflercnt climates, and under circumstances

perfectly distinct, the same general aspect and the repetition even in minute
detail of many common igneous rocks.

109 MetamorpMsm.—The erupted rocks, whether granitic or basaltic,
not only act dynamically, shaking, elevating, inclining, and laterally displacing
the superincumbent beds, but also modify the chemical combinations of their

elements, and the nature of tlieir internal structure ; thus forming new rocks.

These under the names of gneiss, mica slate, clay slate, granular limestone

or marble, and quartz rock, are often very extensive, and are denominated

metamorphic. The theory of metamorphism is now established with reference

to a great variety of rocks, and the nature and amount of change are fully

recognised.
Observations made with great care, and over considerable tracts of country,

show that erupted rocks have acted in a regular and systematic manner. In

parts of the globe most distant from each other, granite, basalt, and diorite

are seen to have exerted, even in the minutest details, a perfectly similar

metamorphic action on the argillaceous schists, the compact limestone, and
the grains of quartz in sandstone. But whilst the same kind of erupted rock
exercises almost everywhere the same kind of action, the different rocka

belonging to this class present in this respect very different characters.

The cff'ects of intense heat are indeed apparent in all the phenomena ; but
the degree of fluidity has varied greatly in all of them, from the granite to the
basalt ; and at different geological epochs, eruptions of granite, basalt, green-
stone, porphyry, and serpentine, have been accompanied by the issue of
different substances in a state of vapour. According to the views of modern
geology, the metamorphism of rocks is not confined to actual change
effected at the contact of two kinds of rock ; but it comprehends all the

phenomena that have accompanied the issuing forth of a particular erupted
mass ; and even where there has been no immediate contact, the mere
proximity of such a mass has frequently suiJiccd to produce modifications in

the cohesion of the particles, in tlie texture of tlie rock, in the proportions of the
silicious ingredients, and in the forms of cr3-sta]lization of the pre-existing
rock.^.

All eruptive rocks penetrate as veins into sedimentary strata, or into other

previously existing endogenous* masses ; but there is an essential difference in

this respect between plutonic rocks—granites, porphyries, and serpentines
—

and those called volcanic in tb.c most restricted sense—trachytes, basalts, and
lavas. The rocks produced by the still existing volcanic activity present
themselves in narrow streams, and do not form beds of any considerable

breadth, except whore several meet together and unite in the same basin.

Where it has been possible to trace basaltic eru])tions to great depths, they
have always been found to terminate in slcnd..'r tlireads, examples of which

may be seen in three places in Gcrninny,—near ]\Iarksuhl, eight miles from
Eisenach,—near Escliwege, on the banks of the AVerra,—and at the Druidical
stone on the Ilollert road (Siegcn). In these cases, the basalt, injected

through narrow orifices, has traversed the hunter sandstone and greywacke
slate, and has spread itself out, in the fin-in of a cup ; sometimes forming
groups of columns, and sometimes divided into thin lamina;. This, however,
is not the case with granite, syenite, porphyrilic quartz, serpentine, and tho
wliole scries of unstratified rocics, to which, by a predilection for mythological
nomenclature, the term plutonic has been applied. With the exception of
occasional veins, all these rocks have been forced up in a semi-fluid or pasty
condition, through large fissures and wide gorges, instead of gushing in a

* Tlii.s term tias been used by Humboldt to clcsipnatc all rocks formed or modified IVom
witliin. an<l tlierclorc, not owin;? tlioir essential characteristics to mere meclmnical action. It

includes the igneous and uietamorpliic rocks ol' other authors.

V 2
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liquid stream from small orifices ; and they are never found in narro'w streams
like lava, but in extensive masses. Some groups of dolerites and trachytes
ehow traces of a dej^reo of fluidity resemblinjr t!iat of basalt ; others, forming
vast craterioss domes, appear to liave been elevated in a simply softened state;
others ajjain, like the trachytes of the Andes, in which Humboldt states

that he lias often remarked a striking analogy to the greenstone and syenitic

porphyries (argentiferous without quartz) are found in beds like granite and
quartzose porphyry.

Direct experiments on the alterations which the texture and chemical
constitution of rocks undergo, from the action of heat, have shown that
volcanic masses (diorite, augitic porphyry, basalt, and the lava of Etna) give
different products according to the pressures under which they are melted,
and the rate at which they are cooled ; if the cooling has been rapid, they
form a black glass, homogeneous in the fracture; if slow, a stony mass of

granular and crystalline structure, and in this latter case crystals are ibrmed
in cavities, and even in the body of the mass in which they are imbedded.
The same materials also yield products very dissimilar in appearance, a fact of
the highest importance in the study of eruptive rocks, and the transformations
which they occasion ; since, for example, carbonate of lime, melted under

higli pressure, does not part with its carbonic acid, but becomes when cooler

granular limestone or saccharoidal marble when the operation is performed
by the dry metliod ; while in the humid process, calcareous spar is produced
with a less, and arragonite with a greater degree of heat. The mode of aggre-
gation of the particles which unite in the act of crystallization, and conse-

quently the form of the crystal itself, are also modified by differences of

temperature ; and even when the body has not been in a state of fluidity, the

particles, under particular circumstances, may undergo a new arrangement
manifested by different optical properties. The phenomena presented by
devitrification,—by the production of steel by casting or cementation,—by the

passage from the fibrous to the granvdar texture of iron, occasioned by increased

temperature and possibly by the influence of the long-continued repetition of

slight concussions.—may elucidate the geological study of metamorphism.
Heat sometimes elicits opposite efK'cts in crystalline bodies ; for Mitscherlich's

beautiful experiments liave established the fact, that without altering its

condition of aggregation, calcareous spar, under certain conditions of tempe-
rature, expands in one of its axial directions while it contracts in the other.

Parsing from these general considerations to particular examples, we may
mention the case of schist converted by the vicinity of plutouic rocks into

roofing slate of a dark blue colour and glistening appearance; the planes of

stratification are intersected l^y other divisional planes, often almost at right

angles with those of stratification, indicating an action posterior to the

alteration of the schist, the latter sometimes containing carbon, and then

perhaps capable of producing galvanic phenomena.
Sometimes the contact and plutonic action of granite have rendered

argillaceous schists granular, and transformed the rock mto a mass resembling
granite itself, consisting of a mixture of felspar and mica, in which lamina?

of mica are found embedded. We are told by Leopold von Bu'h, that all the

?neiss between the Icy Sea and the Gulf of Finland has been produced by
'-. otamorphic action of granite upon the silurian strata. In the Alps, near

tne St. Gothard, calcareous marl has been similarly changed by the influence

of granite, first into mica slate, and subsequent!}'- into gneiss. Similar

phenomena of gneiss and mica slate, formed under the influence of granite,

present themselves in the oolitic group of the Tarantaise, in which belemnites

are formed in rocks which have already in great measure assumed the

character of mica slate.*

Eemarkable instances of metamorphism have been pointed out in the

IlumbokU's Cosmos, Sabine, p. •.'45—C 50.
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Tyrol, especially on tlie Italian side, where limestone is altered by means of

fissures traversing it in every direction, the intervals and cavities bcinjj; liHed

with crystals ofmagnesia, and the original stratilication com])letely obliterated.

Others, not less remarkable, are found also in the clill' on the coast of

Cornwall, and in many of the western islands of Scotland.

no Dykes and Mineral Veins.—One of the results of the intrusion of

igneous rock, and the consequent change effected in the molecular condition

of the rock, is the production of crevices and fissures, which may either have
arisen from the absolute elevation and consequent disruption of the mass, or

from contraction, owing to the drying or heating of the mass. Generally
such crevices will be in two principal directions, the one identical with that

of the axis of disturbance, and the other at right angles to that axis—tho

former will be the longer and more uniform series, but will often include

parallel fissures at intervals—the other will be shorter and more irregular,
aud perhaps chiefly observable at intervals where there seem to have been

points of more abrupt violence. It may be considered also highly probable,
that since we find two kinds of fissures, one of considerable width at and near
the surface, but becoming narrower in descending, while the other continues

of nearly equal width to considerable depths, these two kinds are not

unfrequently due to different causes, the gaping cracks frequently identical

Mith faults and dislocations of the strata resulting from upheaval, while the

more even and regular crevices are connected with deeper-seated disturbances

or the-gradual contraction of very large masses.

It is convenient to have two names to apply to phenomena which often

present themselves in such different manners. The broad cracks, sub-

sequently filled up with matter thrown up from below, or overflowing and
so running in, we may call dykes; while the narrower crevices, which,

though also filled with various minerals, present them in a different way,
are called veins. Examples of the former, filled with basalt or injected rock,
have been mentioned in a preceding section, (see p. 288,) and we have now to

consider die latter, which are of great practical importance, as containing not

only crystalline earthy minerals, but a large proportion of the most valuable

of those ores from which the metals are obtained.

The mineral substances contained in these veins are of two kinds ; the one

being generally either silex, fluor-spar, or carbonate of lime, all earthy minerals,
and generally in a crystalline state, the other consisting of metallic oxides and
salts, in greater or less abundance. The latter being the valuable produce of

veins, are eagerly sought for and worked : but the others, not exhibiting any
trace of metallic ore, possess little ecnnomic value. Two classes of veins tliere-

fore exist, which are found to difler from each other in various respects, aud

amongst the rest in compass-bearing and in their inclination to the horizon.

It appears at first, that nothing can be more variable and unaccountable
than the relation of the metallic ores in a mineral vein to the circumstances
of position of the vein, but in s])ite of this, there really exists a certain

amount of order, and an approach to regularity. In all districts traversed

by mineral veins, there are, for instance, what may be called systems of
veins, each system being characterized by some peculiarities of position or
contents, and each, so far as we can jud^re, referrible to a distinct period. In
Cornwall, there have been described eight such systems, and the same number
]iad heen observed by AVerner, at Freyberg. In the former district, three of
the systems run east and west, anrlone north and south, while another ranges
Is'.W. and S.K., or IS.E. and S.W. Of these, the east and west veins are
called rirjhf-runninrj, because they include most of those which are productive
for tin and copper, (the staple mmerals of the district,) wliilc the north and
eouth are called cross-courses, crossing the first at right angles, and being also

productive, but chiefly for lead and iron. The others are called contra lode.«<,

and are few in numb r. The remaining three classes are also unimportant to
the miner, and are usually fiUeJ m ith clay.

The systems of veins in the Freyberg districts are described by Werner,
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and offer a series of facts somewhat analogous to those observed in Cornwall ;

but the metals are different, and so also are the prevailing directions of the
lodes. The first and most ancient are chiefly north and south, and include

those veins from which the chief supplies of lead and silver have been obtained.

The second system (contra lodes) are more argentiferous, but much thinner.

Their direction is about north-east and south-west. The veins of the thhd are

all north and south, and those of the fourth are at right angles to them, being
what are called in Cornwall cross-courses. They both contain lead glance.
The others are less important.

In the English lead districts, the systems of veins are much more simple
than in Cornwall or Saxony ; the direction of the productive veins is, almost
without exception, east and west, and they are traversed by cross-courses,
not productive, at right angles to them. The underlie is seldom considerable,
and it is tolerably uniform throughout the district.

On the whole, and viewed with reference to the whole district, the direction

of the productive veins in Cornwall must be regarded as strikingly uniform,
and the mean of nearly three hundred observations, recorded by Mr.
Henwood, gives 4° S. of W., while the actual direction, in nearly two-thirds

of tlie number, 'differs but little from the average.*
Lastly, the fact of these veins being filled with various foreign substances,

often placed one ujjon another, in regular order, and repeating nearly the

same appearances, under similar circumstances, in the same mining district,

is an important proof that they must be referred to some widely acting, if not

universal, cause, if we wish to account for them in any rational manner.

Electricity, especially in those two important forms, galvanism and magnetism,
offers the best and the most satisfactory explanation of the greatest number of
the phenomena. The constant action of a force so influential in re arranging
the ultimate elementary atoms of bodies, and causing them to enter into new
combinations, cannot fail to produce gi'eat changes when acting under favour-

able circumstances and for a long time. No doubt, however, there have been

many causes, proximate, if not direct and primary, which have all acted

separately as well as jointly, and these may have operated at different periods,
each tending to bring about results for which it was best adapted, and all

together assisting in complicating the chain of phenomena now offered for

investigation.
Mineral veins are very frequently faults or the result of the displacement

of rocks, as well as simple crevices produced by contraction or separation in

consequence of upheaval. In both cases they are sometimes filled with soft

clay ; sometimes the walls of the vein are lined with such clay, and sometimes
the interior or contents of the vein are distinctly and at once separated from
the walls without the intervention of any clay or other substance.

Veins vary exceedingly in dimensions, from less than an inch in breadth
to many hundred yards, and from a length scarcely appreciable to many
mUes. They traverse all kinds of rocks, but are greatly affected by the kind
of material through which they pass. They often cross each other, and are

moved in position, the newer vein altering and heaving the older, and their

contents are greatly modified by all the mechanical changes to which they
are exposed.

The metalliferous ores contained in veins are very numerous, greatly
varied, and highly important, as from them are derived the chief supplies of
metals used in the arts. Many of the metals, as gold and platinum, are

found only in a native state, or alloyed with other metals ; others, as silver.

* See Ansted's Geology, vol. ii. p. 256. The actual number of observations tabulated was 295;
oftliis number the direction in IS'2 instances was between west and south-west, and in 62 others

between west and nortli-west. Dividing Cornwall into ten districts, the mean direction of the

veins in seven of the districts is much more south of west than the general mean, as the other
tliree districts chiefly contain the contra lodes.
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copper, mercury, arsenic, bismuth, &c., are found occasionally pure or

alloyed, and m the metallic state, but more frequently as metallic oxides, or
mixed with other ingredients, and in an earthy state. Very common ores of

copper, tin, iron and manganese, are the oxides of those metals; other ores, also

very common, of copper, lead, silver, zinc, antimony, arsenic, &c., are com-
binations of the metals with sulphur {sulphurets), and others again with carbon
and oxygen {carbonates) ; while some metals, such as cobalt, nickel, cliromium,
&c., are almost invariabl}'^ found with other metals, such as arsenic and iron.

With the common ores are mingled generally smaller quantities of other
metallic salts and oxides, from which the numerous varieties presented in the
mineral kingdom are derived.

The metalliferous districts of the British islands are chiefly confined io

the western and northern parts of England and Scotland, and the eastern

part of Ireland. Cornwall alone furnishes the whole of the tin and seven-

eighths of the copper obtained, the rest of the copper being from Wales ;

large quantities of lead are obtained from Durham and Northumberland,
Cumberland, Yorkshire, and Derbyshire, although Cornwall, Wales, and
Scotland also contribute no unimportant quantity. Large quantities of zinc

ore exist also in many of the lead districts of England, but are not now
worked to advantage. The iron ores of England are chiefly bedded, and do
not, therefore, admit of description in this place, but large quantities of rich

oxides {hcematite) are found in Cornwall, and in the northern part of

Lancashire. The tin of Cornwall, chiefly in the form of oxide, supplies not

only England, but a great part of Europe, a little being obtained from

Saxony, and some small mines existing in Sweden and Austria. The island

of Banca, in the Indian Archipelago, and the adjacent peninsula of Malacca,
also yield a considerable quantity.

Russia is remarkable for numerous and rich supplies of gold, besides
silver and lead; these, however, being chiefly important in the more distant

easterly provinces of tJiat vast empire. France is comparatively poor in

metallic produce. Austria, chiefly in the Tyrol, and Hungary, yield gold,
cobalt, iron, lead, silver, and mercury. Scandinavia is rich in iron and

copper, while Spain yields mercury at Almadcn, and lead and copper in other

places. Prussia, with the exception of some parts of Silesia, is comparatively
poor, while Saxony is remarkably rich in ores of silver, lead, tin, and cobalt.

Various smaller districts in Germany also offer interesting spots to the miner,
and amongst these the Ilartz is perluips the most remarkable.

While Europe and JS^orthern Asia thus offer a multitude of places whence
metallic riches may be obtained, other parts of Asia, especially India and the

country adjacent the Malayan peninsula, togellier with Southern Australia,
are amply provided with similar resources. Xor is America less favourably
circumstanced, since Mexico, Columbia, ]3razil, and, as has been lately shown,
California, are rich in the precious metals, copper, and quicksilver, whilst

elsewhere, as in the LTnitcd States and Canada, the metalliferous minerals

already discovered are numerous, extensively distributed, and of great value.

Africa again appears to contain several metals, among which gold is not the
least important, and many parts of Australia have already yielded largo

supplies of mineral wealth.

All these mineral districts offer the same general structure, and in most of
them similar metalliferous veins aix- found in tlie same kind of metamorphic
rock. Mountain-chains, or hill-tracts, presenting distinct axes of elevation,
mark the line of greatest mineral riches in Great Britain and Scandinavia, the
Ural Mountains, the Altai Afountains, the mining countries of the Ilartz,

of Hungary and Silesia, the Eastern Archipelago and Australia; while tho

gigantic Cordilleras of the Andes, in South, and the liocky
Mountains in

North America, traceable throughout the whole length of tne New World,
are also remarkable for their metalliferous produce.
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CHAPTER IX.

STEUCTUEAL PHENOMENA CONNECTED WITH
AQUEOUS ACTION.

S 111. Stratification.— 112. IM.clianicnl disturbnnce of IkhIs.— 113. Orrler of superposition of

Kiiropean strata.— 114. Lower Palteozoic rocks — 115. ^Middle l'ala;ozo:c rocks.— I IC. (.'ar-

boiiifcroiis system.— 117. Magnesian limestone, or Permian system.— 118. Upper \e\v Ked
Sandstone, or Triassic system.— 119. Liassic group.— I'.'O. Oolitic system.— 12\. Wcaldeu
group. — 122. Cretaceous System. — 123. Older Tertiary rocks of England, France, and

Belgium.— 121. Jliddle and Xewer Tertiary formations of Em-ope.— 125. Tertiary deposits
of Asia and America.— 12(J. Mevvest deposits of gravel and diluvium.

^TliA TIFICATION.—There are two classes of structural plienoniena
^3 observable in aqueous rocks—the one including phenomena of deposition,
the other of disturbance ; the former prcsentinof the result of many ages of
uniform action, similar to that going on around us in every river and on

every coast, while the latter marks the intervals of such regular action, and
their interruption by upheaving and other forces from below, producing
mechanical displacement, and often attended with the incursion of such rocks
as we have been considering in the last chapter. As it is the object in the

present chapter to study those structural phenomena which are connected
with aqueous action, it is manifest that we have to deal -ff-ith the former of
the two classes of facts ju>t referred to.

No one at all acquainted with the coast of our own island, or with the
Earth's structure as exhibited in quarries, railway cuttings, coal mines, or
other places where that structure is laid bare, can have failed to remark

frequent evidence of mechanical deposition and arrangement in the various

layers presented, and in the alternations of sand and clay, limestone and sand-
stone. As little can it have escaped the notice of any careful observer, that

these layers are not, for the most part, horizontal, but tilted more or less, and
sometimes very considerably, so that in travelling through a country we may,
if our route lies in a certain direction, cross the edges of a number of beds in a

comparatively short distance, or, on the contrary, may continue on one bed

constantly, though that bed is manifestly of no groat thickness. In other

words, the various beds possess a certain definite direction or length, and a
limited breadth, arising from and depending on their inclination to the

horizon, rather than their absolute thickness. This is expressed in geological

phraseology by the terms strike and dip, the former meaning the direction

in which the edge of the lifted up bed is to be traced along the Earth's

surface, and the latter the amount of its inclination to the horizon, which
must necessarily be at right angles to the former direction, whatever that is.

The geologist, taking advantage of this structure and position of the beds, (the
result, no doubt, of the subterranean upheaving motion already described,)
learns to connect together appearances in different countries, to extend his

knowledge of different beds and multiply very greatly his observations ou
them, to discover the circumstances of their deposition, by looking at their

present aspect, and arrange them in such order that he shall be able to

recognise them when he desires to compare those found in distant places.
The materials, therefore, of the Earth's crust being to a great extent

rranged in layers, beds, or strata, and appearing to have been deposited
from suspension in water, the term '

stratification' includes a very large class

of phenomena, and we may employ the expression
'
stratified rock,'
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as a descriptive and distinctive name. The rocks described iu the last

chapter are, on the other hand,
'

unstratified,' for they exhibit neither the

appearance referred to, nor any marks of slow subsidence fi-om water.
The general appearance of a stratified rock is that of numerous layers of

material of the same kind—whether simple limestone, sandstone or clay, or

any mixture of these—forming together
a group to which the name of bed

may be applied, and which differs from the separate leaf-like and irregular
layers in presenting characters somewhat more marked at its junction with
another such group or bed. Thus, a bed of clay may be of indefinite thickness,
and may even form an almost homogeneous mass ; but, provided it is

separated from simikvr or dissimilar beds, it is considered distinct, even if

resting on, or overlaid by other clay of the same kind ; but minute differences

of colour or tenacity are generally manifest, and afford sufficient proof of

aqueous origin, by producing, in fact, these ordinary appearances of stratiff-

cation. Tlie word stratum (plural, strata) is very commonly used as

sj'nonymous with bed, as, on the other hand, bedding is synonymous with

stratification. When, as frequently happens, several beds or strata rest upon
one another, and are possessed of certain common characteristics, having
been apparently deposited continuouslv, the whole together are distinguished
as ^formation, and in this way we speak of the chalk or the London clay as

formations, meaning thus to express a higher step in generalization tlian

when we speak of them merely as strata.

But the further investigation of nature shows that there are not only a

great many of theseformations, but tliat we may occasionally include several
of them under more comprehensive titles. In this way, a number of
formations together may be collected into a system, so that, for instance, the
clialk and greensand formations, which have certain characters iu common,
are spoken of together under the name of tlie

' Cretaceous Sijstem.' There is

a yet higher division also, which is often adopted, and according to which the
whole series of strata are collected into three i>;reat groups, and this, as its

most striking feature, involves a total dissimilarity of fossil remains ; and the

lapse of a long period of time being supposed to have been the chief cause of
this change, the group is sometimes denoted by the term period. The
expression series, is also conveniently api)lied in some cases, and its use may
occasionally be the means of avoiding difficulty or objection.

The whole number of strata thus grouped is exceediiigly great, and their
total thickness, if added together, would amount to many miles ; but
as there are no min-^s so deep, and no mountains so lofty, as to exhibit

anytliing like the half of this thickness, it becomes necessary to inquire what
are the means in the possession of the geologist, by which lie can attain a

knowledge which would thus seem necessarily shut out from him. Tho
explanation of these means introduces another and most important branch of
our science.

112 MccJianical Disturtjancc of Itcds.—We have said that the beds are

generally tilted or removed b^' some elcvatory jjrocess from below into a more
inclincfl position, with reference to the horizon, than that in which they were

deposited. jN'ow, since we find, on examination, that this elevatory process
has acted very frequently during tlic deposit of the beds that form the
series in sucli a country as Kntrland, it appears tlia': the f >rmation of reijiilar

strata has been accompanied from the vit\- beginning by the action of forces,

Bufiicicntl}' powerful to elevate, break asunder, or alter the position of tho
whole mass of malter intervening between the point of application of tiio

force and the surface of the solid matter of the ghjbe at the time, and that
these forces, although fre<|uenlly shifiing, were generally exerted in the
same or nearly the same direction. Jt is clear also, that since the
rocks have been very frequent!}' consolidated and greatly altered, (parllv,

perhaps, l)y chemicai and electrical causes, and partly by heat.) after they
were, deposited but lieCore ihey were disttiriied, and then after this have
received the deposits of the next newer period—sufficient time must have
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elapsed to allow of all this change, tlie greater part of wliich was, doubtless,
effected by a process not merely gradual, but even slow.

Of the magnitude and mode of action of these forces, the observations
which we are able to make on the rocks exhibited at and near the surface of
the Earth, and which we have already considered, enable us to form a very
real and useful notion, and althougli uniform in their nature, they have

produced two distinct series of phenomena. From the examination of the
first it appears, that the disturbances have often been such as to produce
violent and sudden changes upon districts comparatively limited in extent,
and that these changes have been accompanied by the eruption of heated or
melted matter from beneath the surface. From the other appearances, we
learn that tracts of land or of sea bottom of great extent have been the

subject of slow and constant alterations of level, apparently without violent

changes or marks of disturbance observable at the surface. To the action of
the latter forces we must refer the general elevation of low and undulating,
and often of mountain, districts, both island and continent, and their occa-

sional depression ;
while all local disturbances, and tlie first formation of

great mountain chains, belong to the other series, the forces acting at longer
intervals and with greater violence over limited tracts.

The
geological

result of these forces has been, as we have said, to alter

considerably the original horizontality of strata, to produce those phenomena
which are respectively known as dip and strike, to cause the existence of

dykes and faults, of anticlinal and synclinal axes, of domes of elevation or

saddles, and valleys of elevations, while the position of many beds originally
horizontal, but now seen lying on the upturned edges of the underlying beds,
has introduced the necessity of employing such terms as conformable and

uncoyformahle stratification. These terms form a part of the technical

vocabulary of the geologist, and their meaning requires to be fully under-
stood before commencing any important geological investigations.

113 Order of Superposition of European Strata.—It is highly necessary
to be acquainted generally with the whole sei'ies of mechanical deposits, and

although it could hardly be expected that any one country could give a series

so extensive, yet it so happens that most of the beds found in any part of

Europe are met with also in the British islands.

The following table, though chiefly adapted for our own country, will

also serve to give a general idea of the order of superposition of stratified

rocks, and of the groups into which they have been collected. It will there

be seen that we have a large number of rocks and collections of rocks to

consider and compare, and that they have been arranged, as has been already
intimated, into three principal divisions, called Periods, and in fourteen less

comprehensive groups, called senes, or systems. Of each of these we shall

next proceed to give a brief outline, enumerating at least some of the more
remarkable facts that have been determined with regard to the materials of

which these groups have been made up, and the circumstances under which

they are generally presented. It will be observed, however, that whilst in

the table we have thought it best to give the order of succession in such a

way that the eye would not be deceived in referring to it, it has been preferred,
on the other hand, to commence the more detailed description witli the rocks

lowest in position, and therefore first formed. The reason for so doing will

be very manifest when it is considered, that to give a true idea of the order

of superposition in a table, the natural position must be observed, while to

speak of the rocks themselves, which are derived from each other, the history
is best given by commencing with the most ancient formations.
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TERTIARY PERIOD.

British.

Modern Deposits.

(Raised

beaches.

Peat bogs.

Submerged forests.

Deposits in caverns.

Shell marls.

Netcer Tertiary, or Pliocene Series.

Upper gravel and sand.

Till.

Mammaliferous crag.
Fresh water sand, and gravel.

L Red crag.

Middle Tertiary, or Miocene series.

Coralline crag.

Lower Tertiary, or Eocene series.

IFluvio-marine

beds,

liarton clays.

Bagshot & Bracklesham sands.

London clay and Bognor beds.

Plastic and mottled clays, sands,
and shingles.

FoREiuN Equivalents, or Synonyms,
AN!) Chief Foreign Localities.

Similar appearances in Northern Europe,
Siberia, and America.

These beds, or their equivalents, are

known in various parts of Northern

Europe and America. Other, but very
different deposits, are the newer beds of

Sicily. Others, again, are found occupy-
ing a large part of South America.

Loess of the Rhine.

Suba-ppenine beds.

Brown coal (of Germany).
Belgian tertiaries (Crag).
The Sivalik beds (India) are supposed to

belong partly to this period.

Touraine and Bordeaux beds.

Part of the Molasse of Switzerland.
Vienna basin.

Certain European, Asiatic, North African,
and North American beds,

Paris basin.

Central France.

Molasse of Switzerland (lower beds).

Belgian tertiaries.

Various beds in Western Asia and
India.

Various beds in North and South
America.

Numnmlitic beds.

Cretaceous system.

SECONDARY PERIOD.

Upper chalk with flints,

halk without flints.

,
Lower chalk and chalk marl.

Upper green sand.

Gault.

f Lower green sand.

I

rt. Kentish rag.
b. Atherfield clay.

[? Speeton clay.

IVcaldcn system.

(Weald

clay.

Hastings sand.

Purbeck beds.

Scaglia limestone of the Mediterranean.
Maestricht beds.

Senonian division of D'Orbigny (Craie
l)laiiche).

Turonian beds of D'Orbigny (Craia
tufau).

Qnadersandstein of Germany.
Atblan beds of D'Orbigny.
Pldnerkalk of Germany.

Neacomian of Switzerland and Franco,
Jlilsthon of Germany.
Poiidicherry beds.

Bogota beds, South America.
? Aptkm beds of D'Orl)igny.
? JJ ils-con{/lomcrat of Germany.

Ni'ar Bouliigne.
Norlli of Germany.
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SECONDAEY PERIOD—continued.

British.

Oolitic system.

/Portland stone.

a. Liiiiestoues with clay and
' cherty bands.

I h. Siliceous sand.

^ Kimmeridfie beds.

FoREiGX Eqijivalexts, or Syxontms,
AND Chief Foreign Localities.

Jura limestone is the usual continental

synonym of our oolitic series.

Lithographic limestone of i51angy.
llonfleur clays.
Solnhofen beds

Beds in South of Russia and in India.

Etage Bathonien is the name given by
D'Orbigiiy to our lower Oolites.

Calcaire a poli/piers.

Calcaire de Caen.

55
r Coral and calcareous grits. Kerinaan limestone.

J3 J
Oxford clay. Aryile de Dives.

n3 1 a. Stiff clay.
'^

\ b. Kelloway's rock.

/ Cornbrash.
Forest marble.

u Bradford clay.

^ - Great Oolite.

j3 Stonesfield slate.

Fullers' earth.

\ Inferior Oolite.

Liassic system.
( Alum shale.

Marlstone.

Lower lias. Calcaire Ci gryplutes.

^
White lias.

"Upper new red sandstone, or Triassic system.
,
Bone bed of Aust cliff.

Variegatad marls, with salt and Kcuper marls, t)r Marnes irisdes.

gypsum.
MuschelJcalh.

^Variegated sandstones. Banter Sandstein, or Grh hi(jarr4.

PALEOZOIC PERIOD.

Jkfagnesian limestone, or Permian system.

fMagnesian limestone. Zechstein.

{ Dolomitic conglomerate. Kupfer-schiefer and other shales.

1_
Lower new red sandstone.

Carbonijerous system.
'

Coal measures.

a. Gritstones.

b. True coal-measures.

c. Freshwater limestone of

Burdie House, near Edin-

burgh.

Millstone gi-it.

a. Coarse gritstones.
b. Laminated shales.

Carboniferous limestone.

a. Bands of fossiliftrous lime-

stone.

^ b. Shales {Calp, Culra).

Rothe-todte-liegende.

The coal-measures occupy an important
place in various parts of the Continent,
in Belgium, France, the Rhine, South

Russia, and also in North America, in

various parts of Asia, and in Australia.

The foreign synon3Tns are, Steinkohlen-

(/ebirge, Terrain houillier, Terrain carbo-

nifere, and Terrain anthraxifere.

The millstone grit is generally a bed of

subordinate importance out of the British

islands.

The Kiesel-scJiiefer of Germany is an

equivalent of the carboniferous limestone.

The Belgian liniestone beds, and others in

Northern Bavaria, are in the same part
of the series.
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PAL5::ozoic PERIOD—continued.

BEiTisn.

Devonian, or old red sandstone system.
'Quartzose conglomerates {Old

red sandstone) in South Wales
and Scotland

; represented by
coarse red flagstones and
slates in Devonshire and Corn-
wall.

Cornstone and marl of the old red
sandstone. Calcareous slate,

limestone, sandy beds, and con-

glomerates of Devonshire and
Cornwall.

Z~ppcr Silurian series.

r Tilestone.

Ludlow group.
a. Upper Ludlow shales.

b Aymestry limestone.

c. Lower Ludlow shales.

Wenlock group.
a. Wenlock limestone.

b. Wenlock limestone.

Lower Silurian series.

f 50. Caradoc sandstone.

\5l. Llandeilo flags.

FOEEIGN EgnVALEXTS, OR Syxoxyjis,
AND Chief Foreign LocALixiEa.

Devonian beds are well known in Bel-

gium, the Eifel, Westphalia, and North
Bavaria. In Bussia, the old red sand-
stone appears, and contains similar fossils
to those found both in the corresponding
beds in the British islands, and also in
Devonshire and Herefordshire. The Pa-
laeozoic beds of Australia are supposed to
be contemporaneous.

Silurian strata extend over much of
northernmost Europe, and corresponding
latitudes in America. They have been
found in Brittany, in Westphalia, near

Constantinople, and in Asia Minor. In
South Africa, the southernmost parts of
South America, Australia, and China,
different contemporaneous rocks have
been determined. In mineral cliaracter

they are generally distinct from the Eng-
lish beds, but offer no marked cliaiactors

uniformly present.

114 The Lower Palceozoic Socks.—The rocks of the Palaeozoic or older

period are remarkable for possessinji^ a certain striking uniforniity of mineral

character, in various very distant parts of the globe in which they have been
examined. They either rest at once upon the granitic framework of the Earth,
or pass by a series of insensible gradations from crystalline and altered rocks,
which appear to have been originally formed by the decomposition of granite.
These latter rocks also were either deposited before any living creature
existed upon the Eartli, or under circumstances which did not admit of their

presence or preservation. The Pahvozoic series consist of (1) the group of
Lower Silurian rocks ; (2) the LTpper Silurian rocks ; (3) the Devonian or Old
Jied sandstone system ; (1) the Carboniferous system ; and (5) the jNIagnesiaa
limestone or Permian system.

1. T/te Lower Silurian Rocks.—These rocks arc best known by tlie hard,
dark-coloured, gritty beds abundantly met with near the town of Llandeilo,
in Caerinarlhenshire, and thence called Llandeilo Jlat/s, and the sandstones
with calcareous bands found on the Hanks of Caer Caradoc in Shropshire, and
denominated Caradoc sandstones. These, the original subdivisions of the
Lower Silurian system, are, liowever, strictly local, and cannot be traced
even throughout the nortlicrn part of Wales, although remarkably perfect
in Soutli AVak'S and Shropshire. The older Silurian strata thus determined,
arc found to be rej)eated under varying mineral conditions, throughout Is^orth

Wales; tliey occur also very distinctly, altliough not to any great extent, in

Cumberland and the Lake Jistrict
; tliey appear to exist in Ireland; and they

are met with in the south of Scotland, and the west of Cornwall. In most
cases, the true age is somewhat doiilitful, owing to the absence of any
eatisfactory evidence of condition or superposition.

On tlic Continent of Europe these rocks may l)e traced, though not with-

out didlculty, in various parts of Westplialia and from point to point into
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Boliemia, and tliey liavc been identified near Prague ; tlioy appear also in

Silesia, and in this way seem connected with blue clays and other rocks,

probably of the same age, in Russia, lying horizontally and undisturbed on
the gneiss and other altered rocks of those districts. There is a much tliicker

series of rocks of the same age in Norway.
In Asia, the eastern flanks of the Ural chain seem to exhibit some specimens

of the same ancient formations. In Southern Africa, similar rocks have been
observed ; many parts of North America exhibit them expanded to an
enormous extent ; and in South America, the frowning precipices of Tierra
del Fuego and Cape Hoorn seem to be formed of contemporaneous deposits.

The thickness of the Lower Silurian beds, although extremely variable,
is so frequently considerable, that whatever may have been the circumstances
of deposition, we are justified in supposing that a very long period of time
must haye elapsed before the completion of the series. In our own country,
this thickness amounts to several thousand feet.

The proportion of argillaceous matter and quartz, but chiefly the latter in
its various forms, is, on the whole, much greater than in any newer rocks,
and the mixture of calcareous matter less ; while the presence of mica is clear

proofof the preponderance of granite among those rocks to whose degradation
the presence of these slates and sandstones was owing. In the British Islands
and very generally in other countries, the groiip is represented by a greyish
coloured sandy stone, often slaty and flaggy. In North Wales the slates have

undergone an amount of mechanical pressure so considerable that they are

often folded and twisted into the most extraordinary contortions. Such
results are, however, merely local.

2. The Upper Siluriayi Rocks.—The country of the ancient '
Silures' m

Wales and Shropshire, is the classic ground of these rocks in England, and
exhibits the most remarkable and beautiful series of them anywhere discover-

able. They are here distinctly a separate group from the Caradoc sandstone,
and although their upper beds pass into the Old Red Sandstone of Hereford-
shire and the neighbouring counties, there can be little difliculty in at once

perceiving that they form a great natural series, grouped into distinct for-

mations.

The neighbourhood of Wenlock and Wenlock Edge, and the hill on which

Dudley Castle is built, offer the best examples of the lower of these forma-

tions, and have given a name to them. They consist of limestone overlying
shale, the latter—the IVenlocJc shale—generally of dirty, muddy appearance,
and of grey or blackish colour, containing impure argillaceous and calcareous

nodules. 1 his is succeeded by an impure limestone, (containing a good deal of

argillaceous matter,) the different layers of which are separated by clayey beds.

The uppermost group of the Silurian rocks is best seeu at Ludlow and its

vicinity, and comprises two beds of shale or mudstone (the Upper or Lo^^er
Ludlow shales) with an intervening bed of limestone (the Aymestry limestone)
somewhat less argillaceous than that of Dudley. As might be expected, the

limestone is sometimes absent, and, in that case, two beds of shale imited

represent the whole formation. The upper beds of the Ludlow shale pass

upwards into sandy beds, and others which contain in incredible abundance
the fragments of several small fishes.

These subdivisions of the Upper Silurian rocks are strictly local, and should
not be looked for in other districts. In North Wales, the micaceous sand-

stones near Llangollen, the Denbigh flagstones, and a large series of rocks

probably belong to the newer part of this period. In Cumberland, a great

proportion of the mechanical rocks must also be referred to the same age ;

and in Ireland there are extensive similar and contemporaneous gi'oups of
strata. In the Border country and other parts of Scotland, there are rocks

of this age of uniform character, and much altered from their original
condition.

On the Continent of Europe a considerable proportion of the so-called

grauwacke of Belgium, Rhineland, and Northern Westphalia, similar beds in
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Brittany, others in Spain, and others in the Thracian Bosphorus, near

Constantinople, have been shown to be of the Upper Silurian ap;e. Other
rocks in Northern Europe, in Russia, and Scandinavia, are yet more distinctly
identifiable with our own Silurian strata; and in North America, South

America, and the Polynesian Islands, there seems good evidence that groups
of fossils more or less characteristic and identical with English Silurian

species, mark a contemporaneous deposit of a very similar kind.

115 The Middle PalcEozoic Rocks.—In the typical Silurian district the

Upper Silurian rocks pass upwards into a sandy rock which is occasionally
micaceous and becomes a flagstone. This rock, under the name of tilcsione, 13

now ranked as part of the Silurian series. It appears most properly to belong
to the latter; but the doubt that has been felt is a suthcicnt mark of the

perfect passage between these two formations which, in most parts of England,
difler completely in mineral structure. In fact, the so-called tilestones, which
are often nothing more than hard and coarse sandstones alternating with red

shales, pass into and are overlaid by a number of clayey and marly beds,
which afford an excellent soil by decomposition, and are locally called corn-

stones, and these again are covered up by thick and extensive masses of con-

glomerate and coarse sandstone, the conglomerate consisting, for the most

part, of quartzy pebbles imbedded in a i"ed matrix, and known as the quartzose

conglomerate.
The whole together make up the Old Eed Sandstone Skeies^ of Here-

fordshire and Monmouthshire, and occupy a considerable district on the
borders of South Wales, being there developed to a very great thickness.

The Old Eed Sandstone does not, however, always retain the same character
as that described above :

—as we advance northwards in England, the thick-

ness of the bed diminishes, and it loses many of its peculiar features : but it

appears again as a thick in-cgular conglomerate in Westmoreland
; and there,

as in Herefordshire, the passage upwards from the Silurian rocks appears
complete. But it is chiefly in Scotland that we find those huge masses of
enormous thickness, from which the common notions of geologists concerning
the Old Eed Sandstone are derived, and the beds there extend at intervals

for 120 miles, fringing the old rocks and attaining a thickness of many
thousand feet. They are also continued round the coast, and are found in

many of the Western Islands of Scotland.

Of this series there are said to be three subdivisions, and it is not unlikely
that these are sufllcicntly well exhibited in various districts to allow of their

being locally determinable. It is necessary, however, to look upon the wliole

as the result of causes acting during a long and unbroken period, probably
corresponding to the middle and upper portion of the Old ]led Sandstone of
Herefordshire. In North Britain, the whole deposit rests on the gneiss; the
loMest bed is a conglomerate of enormous but variable thickness, evidently
made up ofthe broken fragments of the old granitic and porphyritic rocks, rolled

and tossed about for ages in a troubled sea, the hardest stones being often
rounded into bullet-shaped pebbles, by their long and incessant attrition

against each other. These conglomerates, however, are not universal, being
sometimes succeeded and sometimes replaced by a series of remarkable bitu-

minous schists, which, in Orkney and Caithness, abound with the remains of
fishes, and exhibit also some fragments of vegetal)les, tlie whole being over-
laid by rocks of marly character, sometimes becoming a mere friable clay.
The uppermost beds consist chiefly of quartzose sandstone.

Tlie Old Red Sandstone was formerly 8up])nsed to be a local formation

entirely confined to the British Islands, and its true importance, as representin'j
a very well marked GeoloL'ical epoch, has only lately been fully recognisecl.

Although, however, it might well be supposed accidental that so large a series

of coarse sandstones should 1)0 deposited as we find in Scotland and Here-
fordshire, a nearly similar series is found in Russia, covering a vast tract of

country; and in the Western States of North America, a group has been
described strikingly similar to the lower part of the Old Red of Scotland.
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The beds, no'^v called tlie Devonian Series, which take the place of the

Old Ked Saiulstone in the south-west of Eui^land, are for the most part
calcareous slates, often sandy, and sometimes alleruatiug with extensive sandy
beds, and with imperfect limestones.

In Ireland, the Old lied Sandstone is represented by coarse conglomerates,
and occasionally by arenaceous clayey beds.

On the Continent of Europe, altliough true Devonian strata exist and are

abundant, they are so complicated, and the order of superposition is so

dillicult to make out, that they could hardly have been determined, had
not this obscurity been first cleared away by investigations in our own
country.

In Belgium, the Devonian limestones pass out of those belonging to the

Silurian period witliout any break of continuity, and apjiear to include a

perfect series, passing, also without any break, into the carboniferous

rocks. On the right bank of the Iviiine, near Cologne, where Silurian and
Devonian beds appear, the whole series is inverted, the Devonian actually

overlying the Silurian strata ; and, farther to the south, in the north of

Nassau, there are extreme contortions, marks of which may be seen at the

fortress of Ehren )reitstein on the banks of the Ehine. near Coblentz, and still

more on the banks of the Lahn, going up towards Ems and JN^assau. The
Hussian strata exhibit no such extreme confusion ; but they include many rocks

totally different in mineral composition from any that are known to be

contemporaneous, although they also represent almost every form that the

Devonian strata or Old Red Sandstones assume in other parts of the world.

ii6 The Carboniferous System.
—The uppermost beds of the Old Ived

Sandstone and the Devonian series are often found to pass by a succession

of shaly beds, or by an alteration of fine conglomerates and shales, into a
black imperfect limestone, succeeded bj^ other limestones, less argillaceous,
and very soon covered up by extensive and thick limestones. The bottom
beds of the series are commonly seen in Ireland, and they are found also in

the Isle of Man, v.here they become flaggy limestones, and they are also

probably represented in the carbonaceous rocks of Devonshire. Generally
speaking, however, the overlying limestones do not pass into the Old lied

Sandstone or Devonian shales by any passage of this kind, but cover them

irregular!}' and ofren unconformably.
The distinguishing feature of the carboniferous rocks, wherever they have

hitherto been found, consists in the very profuse distribution of carbon in

various shapes through almost every member of the series. This is shown
in the lower beds bj^ the prevalence of carbonate of lime, in the middle ones

by the occasional remains of vegetables, and in the upper by the existence of
entire beds of carbonaceous matter, commouh' used as fuel in this country",
and well known as coal. !N^one either of the older rocks or those of newer
date, can be at all compared Avith these Palaeozoic sti-ata in respect to the
abundance of carbon they contain.

Owing in many cases to subsequent movements of dislocation in the
distrii'ts where these rocks appear, they are oftju broken up into fragments,
and distributed into areas which have the character of basins or hollow-

depressions. In this way especially, the rocks which contain the largest

quantity of vegetable carbon or the '

coal strata' are limited in range, but
this is not the only reason for this limitation, since they must have been also

greatly confined in the actual area over which such large contributions of

organic matter could be accumulated.
The general order of superposition of the carboniferous series seems to

have been (1) a widely-spread formation of limestone, for the most part the

work of the coral animal ; (2) a series of gritstones or coarse sandstones,
called the millstone grit, alternating with, and sometimes replaced by shales ;

and (3) a great series of sandstones and shales, containing amongst them the

various beds of coal, and also containing thin seams of ii'on ore, and generally
Bpoken of as the coal measures.
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Tlie first of these beds is generally called the Carhoniferoits or Mountain
Zimestone. It occupies a prominent place in the Geolojjy of England, and
contributes much to the picturesque beauty of Yorkshire, Derbyshire, &c.

In the north of Yorkshire, several thin beds of coal are met with in its lower

part, although in other districts of England the vegetable remains are chiefly
confined to the coal measures. It often abounds in caverns, some of M'hich

are of great extent ; and, in Derbyshire and elsewhere, numerous mineral
veins traverse it and yield a considerable quantity of lead and zinc ore.

The Millsto7ie Grit is an important deposit in the north of England, where
it occupies an extensive tract of country, and is extremely thick. In the

middle and south of England, however, it fades away, and is almost lost,

being feebly represented by a thin pebbly gritstone intervening between the

true carboniferous limestone and the coal measures. In Ireland, it re-appears
in great force in the mountains about Enniskillen.

The Coal Measures must be considered with reference to the various

districts in which their vast value and importance are chiefly felt. The great
Korth of England or Newcastle coal field is partly covered up by the Mag-
nesian limestone in Durham, and is occasionally worked through this bed.

It contains about eighteen workable seams of coal (whose total thickness

is about eighty feet) alternating with shale and sandstone, and greatly
disturbed by faults and dykes. The coal is the most bituminous and one of
the best adapted for economical purposes of any yet known.

The Lancashire coal field occupies a considerable area, and is connected
with that of Yorkshire. It includes perhaps the most perfect series of the
rocks of the period anywhere existing, and consists as usual of sandy beds
and shales, alternating with a large number of coal seams, seventy-five of
which (whose total thickness is 150 feet; are described. In its upper part
occurs a pale blue limestone of fresh-water origin, which is again met with ia

other coal fields nearly a hundred miles distant, and appears also at various

intermediate points.
The South Staffordshire coal field is remarkable as the only representative

of the Carboniferous rocks in that part of England, the Millstone grit and
Carboniferous limestone being both absent. It exhibits a great prepon-
derance of shale, and the number of its coal seams is only eleven, but the
thickness of one of these is unusually great, amounting to upwards of thirty
feet in some places.

The South Welsh coal field contains about ninety-five feet of coal distri-

buted in about thirty workable seams, the most powerful of which is about
nine feet thick. The associated shales and sancLstones are of very unusual
thickness, and they contain besides coal an aliundant supply of ironstone

ore. A considerable part of the coal in this district is non-bituminous, and

distinguished by the name oi Atdhrac'dc.

Besides these, there are numerous smaller deposits of coal in the middle
and west of England, and in "W'alfs, all of which possess local importance,
but which we cannot now stop to describe.

The basin of the Clyde in Scotland, is no less interesting for its carboni-

ferous deposits than important from their extent and value. In this district,

the Old Red Sandstone is the general base of the coal strata, thick sandstones,

occasionally containing coal, taking the place of the lower carboniferous lime-

stone. Thin beds of limestone then succeed, and on these rest the great
mass of the

coal-bearing strata, which greatly resemble the similarly situated

beds in England, but which include seams of ironstone ore yet more valuable.

There a])pears, however, to be a freshwater limestone in this part of Scot-
land underlying the coal measures, and

possibly contemporaneous with a
bituminous shale in the North Staffordshire coal field.

The coal seams in the Clyde valley amount in number to eighty-four, but

they are mostly thin ; the coal, however, is good. The total thickness of the

deposit is estimated at about 5U(X) feet.

The coal fields of Ireland are not unimportant, though they have hitherto
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been little •worked. Tlie principal one worked is that of Leinster, and ag
much as twenty or thirty foet of bituminous coal have been found in another
small field near Tyrone. In Connauf^ht there is also a supply of ironstone
ore.

France and Belgium both contain a considerable number of coal fields, but

they are mostly of small dimensions, and in the latter country are greatly
disturbed, inclming at a considerable angle to the horizon, and worked like

mineral veins. The French coal fi(>lds are all of very small size.

Hussia is not without an extensive series of strata of the date of the Carbo-
niferous rocks ; and in the northern part of the empire there seems to be a

prospect of workable coal, the lowest beds of the system containing (as in

Yorkshire) a few seams of variable thickness, but of great value. In the
Bouth of Russia, very good bituminous and anthracitic coal is found in

considerable abundance, but the beds are much disturbed by faults.

North America contains coal-bearing strata ofgreat value, and of enormous
extent, gigantic coal fields existing in the Western States and the British

provinces. The coal measures here, as in Europe, form the uppermost part
of the carboniferous series, and the number of seams hitherto known is

about ten, having an aggregate thickness of fifty feet. There is one bed
of thirty feet, worked like a quarry from the surface.

In Van Diemen's Land, and probably in several parts of Asia, there are

strata of the Carboniferous period, greatly resembling those of our own
island, and consisting of limestones overlaid by coal-bearing strata. Much
yet remains to be done in making out satisfactorily the true position of these

strata with reference to the well-known Carboniferous series of Europe.
117 The Magnesian Limestone, or Permian System.

—The coal measures
in the north of England usually terminate with, or rather pass into, a

sandstone, differmg from the ordinary coal grits in being discoloured with
oxide of iron, giving it a red colour. This sandstone, which is frequently of
coarse texture, and is very irregular in thickness, composition, and extent, is

the Lotoer new red sandstone of English Geologists, and corresponds with a
somewhat similar mass of contemporaneous origin in Germany, there called

Sothe-todte-liegende, a name not imusually applied also in England. There is

often an apparent break of continuity between the Lower new red and the
next superior bed of Magnesian Limestone, but this is not universally the
case ; and marly beds, m ith thin bands of shelly limestone, unite and

amalgamate the two formations. The Magnesian limestone is extensively

developed in the north of England, and is there sometimes as much as five

hundred feet thick. It receives its name from its mineral composition, which
is a mixture of carbonate of magnesia with carbonate of lime. It is a very
variable rock, sometimes hard and perfectly crystalline, forming an admirable

building-stone, (in this state called Dolomite,) and sometimes in thin beds of

loose texture—occasionally laminated—here and there oolitic, like the free-

stones of a later period
—and on the coast of Durham possessing a singular

concretionary structure, the cliffs appearing as if made up of piles of cannon
balls. In this latter case the carbonate of lime would appear to have formed
into nodules, and the magnesia is left in a powdery state, filling up the

interstices. The Magnesian limestone in the north of England appears to be

capped by gypseous marls of no great thickness, and these are often entirely
absent ; but further south, not only this capping, but the bed itself in its most
characteristic form, is absent, and is replaced by a conglomerate, made up of

fragments of carboniferous limestone, cemented together by a red or yellow

magnesian paste. The Lower new red sandstone, without magnesian lime-

stone, overlies the coal fields of Stafibrdshire and Shropshire, but is represented
in a somewhat diflerent form from that which it usually takes.

The beds intervening between the coal measures and the Upper new red

sandstone are not extremely important in England, but are much more widely
extended and more manifestly distinguished as a group in various parts of

tlie Continent. In Germany and some parts of France these rocks are of
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consideraWe interest ; one of the beds associated with, the ma^rnesian lime-
etone containing a copper ore that has been much worked. The maw-
nesian hmestone series there forms two groups, the lower one argillaceous,
and the upper calcareous, the latter being in all cases mixed with a certain

proportion of magnesian earth. In Eussia this system is developed yet more

peri'ectlv than in Germany ; it occupies an enormous trough in the
carboniferous limestone in the ancient kingdom of Permia, and consists of a

freat

number of strata of very variable mineralogical character. It has
een proposed by Sir E.. Murchison to denominate the whole series, from its

Eussian type, the Permian system.
ii8 The Upper New Red Sandstone, or Triassic System.

—This system of

deposits is the lowest or oldest of the middle period, and is distin-

guished from the earlier formed beds partly by mechanical position, and
also very strikingly in the nature of the organic contents. Like those of the

Permian system just described, the rocks now under consideration are less

perfectly developed in England than in some districts on the continent of

jEurope. They consist for the most part of an extensive series of yellow or

red sandy beds, alternating with red, green, or blue marls, and containing
large masses of rock-salt and gypsum, (sulphate of lime,) and although the

beds thus characterized hardly admit of distinct subdivision in England,
owing to their great similarity in mineral composition, they are elsewhere
divided by a band of limestone, (the Muschelkalk,) and in that case the lower
strata (bunter sandstein or gres higan'e,) are usually more sandy, and the

upper (keuper) more marly. A similar difference in the character of the beds
obtains also in some parts of England.

The Upper new red sandstone is generally seen spread evenly over the

npturned edges of the imderlying Palaeozoic rocks, which have undergone
much displacement before the deposit of this newer bed. The sandstones,

generally of moderately fme texture—less coarse at any rate than the Lower
new red sandstones—occupy in tliisway a large superficial area, and are seen
in the extensive plains of the middle and west of England, and filling up all

the valleys in the carboniferous limestone of the Is'orth. Their thickness is

considerable, but not very easily calculated.

The continental beds of tliis period differ in some important points from
those of England, but preserve a general analogical resemblance. The lower

part, called Bunter sandstein by the Germans, and Gres bigarrS by the
French, is a fine grained, solid sandstone, passing upwards into an earthy
clay. To this succeeds the Musc/iclkalk, a limestone of rather peculiar

appearance, often argillaceous, and not unlike some of the Silurian limestones
in mineral character, but sometimes very difl'erent, and even becoming
extremely bituminous. The keuper or marnes irisees—coloured marls, often

containing vegetable remains—cover up the muschelkalk, and terminate the
series. The upper beds of the Upper now red series in England have been
identified with tlie keuper, and are sometimes spoken of as '

variegated marls.'

119 The Liassic Group.
—The beds of this formation, so called, it ia

supposed, from their frequent appearance in striped bands or layers,

may be traced through l*>ngland, from Lyme Eegis in Dorsetshire, by
way of Sornersclshire, Gloucestershire, Worcestershire, Northamptonshii'e,
LL'iccstersliire. Eutland, and Lincohishire, to the Ilumber, and then through
tlie East and North Eidings of Yorkshire to the coast at Whitby. In all

this tract the general features of tiie formation are the same, and from
Gloucester northwards, there is an average and nearly uniform breadth
of about six miles, the total thickness of the deposit being generally
above G(X) feet. The rock is little disturbed, ana has a regular dip,

being conformable to the underlying and overlying strata, except where
it comes in contact with the mountain limestone in Glamorganshire and
Somersetshire. Ihe lias is generally subdivided into three parts, the lower

{)ortion
reposing on a thin bed full of fishes' bones, and consisting of a

ower limestone containing a large proportion of clayey matter alternating
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vrith shales, often calcareous. These are overlaid by a bed called the marl-

Btone, (a marly limestone of a very pale colour,) and above this there is

another and a final bed of tough blue calcareous clay and shale, which passes
into sandy beds, and so graduates into the oolites which next succeed. The
uppermost bed is sometimes called the Alum shale, and is greatly developed
at \Yhitby, where it is burnt for alum. The lower beds are exhibited best in

Dorsetshire, and the marlstone in Gloucestershire.
On the Continent the Lias possesses nearly the same lithological character

as in England, but the lower beds are more sandy, and the middle ones more
calcareous. The upper marls are the most uniform of the continental liassic

beds, and they most nearly resemble the contemporaneous English strata.

1 20 The Oolitic System.
—This interesting group of formations is so

admirably exhibited in England, and occupies so large a proportion of the
surface of our country, that it has received even more than its due share of

attention, and was somewhat too prominently put forward in all its numerous
and interesting subdivisions, in the first determination of Geological series.

The beds called Oolitic (from the Greek words uov {don), an egg, and
Xt^o; [lithos), a stone,) are usually subdivided into three well-marked groups,
all of them characterized more or less by the presence of limestones ; the

peculiar structure of which (the rock being made up of innumerable small egg-
shaped particles) has given its name to the formation. The general character
of the Oohtic system in England mav be described as consisting of three

ridges running N.N.E. and S.S.W., with broad valleys or plains intervening.
The ridges in this case represent the escarpments of the hard limestone beds
of the Lower, Middle, and Upper group of Oolitic strata, and tlie plains, the
less coherent or softer beds, interposed between them. In this way the
series may be traced through England to the east of the Lias, and parallel to

that formation ; but in many places, more especially in the north of England,
the upper series is wanting, and in the south the lower part is indifierently

represented. Thus the order of the relative preponderance of different

members of the series observable in the Lias is here reversed, the lower
Oolitic beds being chiefly developed in the north, and the upper ones in the

south.

The principal limestones of the lower series are the Inferior and the G^reat

Oolites, and these are separated from one another by marly beds, used as

fuller's earth, and by a thin flagstone remarkable for its fossils, and called the

Stonesfield Slate. Under the Inferior Oolite there are sandy beds, which

greatly preponderate in Yorkshire, and contain numerous vegetable fossils.

The Inferior Oolite itself contains about forty or fifty feet of freestone ; and
the Great, or Bath Oolite, which is more important in economic value,

presents a large series of excellent building stones, alternating with coarse

shelly beds, but sometimes replaced by a thick clay, called
'

Bradford Clay,'
At the top of the Lower Oolitic group is a bed called locally the Cornbrash,
wliich decomposes into an excellent vegetable soil, and is chiefly made up of

clays and sandstones with calcareous nodules.

The central portion of the Oolitic series consists, for the most part, of a
thick bed of tough blue clay, called the '

Oxford Clay,' yery widely extended,
not only in England, but on the Continent, and overlaid by beds of a more
calcareous nature, sometimes taking the form of a true coralline limestone,
and sometimes only containing a mixture of calcareous matter in sandy beds.

In its most characteristic form, this upper bed (the Coral raff) is chiefly seen

near Calne and Steeple Ashton, in Wiltshire, and at Malton, in Yorkshire.

The upper Oolites, like the middle ones, consist chiefly of a thick bed of

tenacious clay, locally overlaid by limestone. In this case, the clay is called

Ximmeridffe Clay, from a village near "Weymouth of that name, where it is

well exhibited ; and the bed may thence be traced northwards as far as Lin-

colnshire, and even into Yorkshire, resting on the Oxford Clay, sometimes
without the intervention of the Coral rag, and forming the great fen district

of Cambridgeshire. Over the Kimmeridge Clay there is in the south of
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England a very extensive development of limestone in Portland Island, the

quarries of which have been worked for many centuries ; but this does not
reach farther north than Buckinghamshire. Where best seen, the Portland
rock includes several bands of coarse, earthy limestone, alternating with a con-
siderable thickness of freestone, and covered up with a bed containing a
substance like vegetable mould, in which the stumps and roots of trees are
found. This singiilar stratum, the Dirt-bed, is met with over a somewhat
extensive area.

North of Yorkshire, the secondary rocks are very rarely exhibited in the
British islands, but in two or three valleys in Scotland, and especially at

Brora, there has been described a series belonging to the Oolitic period.
The beds are not oolitic in structure, and contain but little calcareous matter.

On the continent of Europe, there are many spots in which rocks contem-

poraneous with the English Oolites resemble them also in mineral character
and general appearance. Near Caen the Great oolite and a considerable

overlying series have been described by French geologists. Among the Jura
Mountains, and even in the Alps, the three subdivisions are preserved as in

England, and this is the case also in the north of Europe, while in llussia,
the whole series is divided into two portions, the lower being very locally
distributed, but the upper part calcareous and oolitic, and widely spread over
the country. In the Caucasus the beds of this period are greatly altered,
and have been described as primary.

In Asia, the nortli western part of the peninsula of India has afforded
evidence of an interesting group, probably contemporaneous with the Oolites.
The beds containing coal in Virginia, formerly described as carboniferous,

belong also to the secondary period, and are of the same age as the lower
Oolites of Yorkshire, which they resemble.

121 T/te Wealden Group.
—

Lying immediately on the top of the Oolites
and passing out of them so gradually that the actual junction can hardly be
determined, there is found in the south-east of England, a remarkable group
of fresh-water beds, classed together under the name of 'Wealden,' and
consisting of a very thick and varied series of arenaceous beds based on lime-
stones of small extent and peculiar character, and covered by a bed of clay.
This whole series may be described as a series of clays and sands with subor-
dinate beds of hmestone grit and shale, containing the remains of organic
bodies whose condition manifestly shows that they have been subject to the
action of river currents, but not to attrition from the waves of the ocean.
Tile subdivisions are foimd only in some of the southern counties of

England, and are not without some interest, the Purbeck, or lower beds,

being remarkable for the presence of a shelly limestone taking a good
polish, and known as Purbeck Marble, while the Hastings Sand, though of
far greater thickness, hardly presents greater complexity. The Purbeck
beds, including a fissile limestone, and as many as fifty-five beds of workable
limestone, attain in all to the thickness of about 125 feet, and are much
disturbed from their original position. The Hastings Sand consists at its

base of friable sands such as those seen at the clius near Hastings, and
upon them are found first an extensive series of arenaceous beds containing
building stone, and then some bluish grey sandstones, or calcareous grits, of
no great thickness, known as the Tilgate beds. The Purbeck strata are

cliiefly found in the western part of the Wealden district, and where the
fractured chalk exposes the lower beds in the vale of Wardour and the other

valleys of elevation in Dorsetshire and Wiltshire, while the Hastings sand ia

found not only in the vicinity of Hastings, whore it is exposed on the sea

cliff, but also throughout the whole AVealden district.

An upper band of v\ay, called the ' Weald clay,' intervenes between
the Hastmgs sand and the Cretaceous group, and is found along the line of
the North and South Downs, near the base of the escarpment of the chalk,
and again in the Isle of Wight in the same position. It occupies a tract,

about six miles wide in the broadest part, between the Hastings sand and
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newer rocts, and consists of a tenacious arfrillaceons bed reposing on beds of
sandstone and shelly limestone with layers of arifillaeeoiis ironstone.

There are in the Isle of Skye, and in one or two places on the coast of

France, opposite the Weald of Kent, small patches of strata, nearly of
the same age ; and in the north west of Germany a considerable thickness of

contemporaneous fresh-water beds has been also determined. With these

exceptions, the transition from the Upper oolites to the Cretaceous rocks is

abrupt, and there is reason to believe that a long interyal must have elapsed
between the deposit of the two series.

No marine beds are yet determined which can with safety and certainty
be referred to the Wealden period. In other words, the period during which
these beds were being deposited in England was either occupied by com-

pleting some of the Upper oolites in other seas, or else during that time there
was a cessation of deposits over wide tracts, owing either to their being above
the sea or the bottom of a deep ocean.

122 The Cretaceous Sjjsiem.
—This group of strata has received its name

from the almost universal presence in it of the white chalk {creta) which
forms its upper division in most parts of Europe. The whole formation has

generally been divided into three parts, (1) the Lower greensaad, represented
both in some parts of England and on the continent of Europe by very
extensive and thick beds ; (2) the Gault and Upper greensand; and (3) the
Chalk ; but the two latter groups seem to possess more analogies with one
another than they do with tlie lower division.

The Loicer Greensand ofEngland is exhibited in a varied but characteristic

form, in the cliffs between Folkstone and Hythe, and also near Maidstone, in

the county of Kent, and at the back of the Isle of Wight, where it expands
BO as to occupy a very prominent place in the Geology of the district. Under
tlie name of Neacomian, beds of nearly the same age have also been described
from the vicinity of Neuchatel in Switzerland, and from the south of France.

There are some places in the south-east of England where the passage
upwards from the Wealden to the Lower Greensand is very diffieidt to trace,

owing to the similarity of the clay beds in the two deposits. jS'ear Hythe
this is especially the case, and here also tliere is an admirable section of the
whole Lower Greensand series. A similar, and equally interesting section

may be seen in the Isle of Wight, between Atherfield and Black-gang Chine,
but there is no passage there from the Weald clay into tlie Atherfield clay.
In the more central counties of England, in Bedfordshire, Cambridgeshire,
&c., where the Lower Greensand is still an extensive bed, it is remarkable
for little more than its deep red colour, a phenomenon apparently due to the

presence of a considerable quantity of the peroxide of iron.

The Lower Greensand of tlie south of France and of Switzerland consists

of calcareous beds of considerable thickness, and in Germany the beds of the
same age are represented sometimes by extensive beds of sand, and sometimes

by clavs. It is not easy to determine very distinctly the identity of date of
the different beds of the cretaceous formation in the Pyrenees, the Carpathians,
the Caucasus, and the south of Italy ; but there can be little doubt that a

very large proportion of the whole must be referred to the lower division.

The Gault and Upper Greensand are chiefly exhibited in the eastern and
southern districts of England, and there form a well marked group, presenting
distinct features.

The Gault, the lower member, is best seen near Folkstone, (to the east of

the town,) where it appears from the cliff section to be about one hundred and

twenty feet thick, and to rest on tlie Lower Greensand. It is a stiff blue clay,
and is mixed with a small portion of iron pyrites. From Fo kstone the same

clay may be traced, retaining its appearance and peculiar mineral character

throughout the east of England, everywhere coming in between the Lower
and Upper beds of Greensand. A little to the north of Cambridge it begins
to thin out, and on the coast of Norfolk, where it comes out again to the sea,

it is not more than fifteen feet thick.
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The Tipper Greensand is somewliat variable both in thickness and in

general appearance. It often forms a kind of step at the foot of the chalk,

having a smaU, but well marked, escarpment towards the Gault ; but this is

by no means always the case, and as it goes northward it loses the cherty
character for which, it is remarkable in Surrey and the Isle of Wight, and

merely serves to separate the Gaiilt from the Chalk. Both the Lower and

Upper beds of Greensand have received their name from the prevalence

throughout both of them of small green particles of silicate of iron.

The Chalk is a very well-marked and interesting formation, both on account
of the peculiarity of its mineral composition, and its great uniformity in all

respects throughout a very extensive area. It is also remarkable for the

layers of flint distributed through it. Above the white chalk with flints there

is found at Maestricht a yet newer bed, also of the Cretaceous period.
The lower part of the chalk is somewhat impure, owing to the presence of

argillaceous matter and iron with grains of silex, but these disappear in the

upper beds ; and the silex, instead of being distributed in grains, is collected

into distinct layers, each of which appears to have generally collected round
some spongeous body as a centre. In this state the chalk is an almost pui-e
carbonate of lime, with a very small per centage of iron.

In some districts on the Continent of Europe, the upper part of the
cretaceous system bears a strong resemblance to the contemporaneous beds in

England ; and true white chalk has been traced not only in France, but in

Denmark, Poland, Central Hussia, and the Caucasus. Under another form,
the beds of this period are found in the South of France and in Italy, there

forming hard crystalline limestones and limestones made up of the fossil

remains of foraminifera, and other beds ; while, in the central plains of Asia

Minor, semicrystalhne rocks of the cretaceous epoch occupy a prominent place
in the Geology of the district. Kemarkable beds of the same age have also

been described by Sir C. LyeU, and by American Geologists, as occurring in

New Jersey and other parts of the United States ; but these seem to rest

immediately on the oldest Secondary rocks, without the intervention of the
Oolites. It does not appear that any true chalk exists in America, but the
formation is extremely calcareous, although perhaps chiefly arenaceous.

123 The Older Tertimnj Rocks of England, France, and Belgium.
—It is

only of late years that the department of Geology professing to treat of strata

newer than tJie chalk has assumed its due importance, and the reason of this

it is not diflicult to comprehend, for the Tertiary strata form a far less pro-
minent group in northern Europe than the rocks of older date, and have for

this reason been long considered as of inferior importance, and even as mere

superficial deposits not worthy of being described as a distinct system. But
this relative predominance of older over newer deposits is reversed in the

south of Europe, in some parts of Asia, and in South America, where even
the newest group of strata has undergone great change of position, and
where thousands of square miles of comparatively modern deposits attest the
vastness of recent operations.

It is worthy of remark with regard to these strata, that a large proportion
of them bear marks of having been formed in the vicinity of extensive tmcts
of land, and that in this respect they are contrasted with the older rocks,
which were for the most part formed at the bottom of deep seas studded here
and there with islands, such as these we now find in the Eastern Archipelago.
It is also clear that after the termination of the deposits of the secondary
period, and probably during a long interval concerning which wo liavo no
records, land had arisen from the deep waters ; and the bottom of the sea,

previously the receptacle of chalky mud, assumed by degrees the outline of
the continents now marked out by tlie mountain chains of Europe, Asia, and
America. But, however this may be, the rocks of tlie Tertiary period in

northern Europe are for the most part local deposits, and have been formed
either in lakes, rivers, or estuaries, by matter conveyed along by fresh water,
or else in narrow confined scaa not far from land. Hence it arises that a
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Tarlety of causes liave come into operation, such as irregular depth, sudden
and considerable alterations of depth, and others, suificient to modify greatly
the conditions of animal life.

The Tertiary strata of Europe having been thus formed in small areas, do
not usually admit of general descriptions, but require the groups to be each

separately described with reference to other contemporaneous deposits, but
still more with regard to local circumstances.

The Tertiaries of Europe and Western Asia form a very variable series,

consisting, in England and Belgium, of stiff clays, alternating with sand and

resting on a coarse sand and gravel ; and in Paris, of a number of limestones

and marls alternating with gypsum and siliceous strata. They are deposited
in valleys or depressions in the older rocks, and in England (in the Isle of

Wight) some portion of them has been so greatly disturbed, that the beds are

actually vertical. This, however, is an exception to their usual position,
which is that of beds not much changed from their original horizontality.

The older Tertiaries of England are chiefly confined to three patches,
which were originally, no doubt, connected and continuous, but are now
detached and contained in trough-shaped hollows in the chalk. These are

called, respectively, the London, the Hampshire, and the Isle of Wight
basins, and the stiff clay which predominates in them, and which is very
abundant near London, is known as the ' London Clay' The London clay
often, but not always, rests on a series of sandy and gravelly beds, inclosing
bands of potters' clay, and to these the name ' Plastic Clay has been

given ; but, in the Isle of Wight, a distinct group of sands forms the base.

It is now certain that no mere mineralogical attempt at subdividing this group
of strata will succeed ;

and Mr. Prestwich has shown that the great mass of

clay in the lower part of the London series is strictly contemporaneous with
the hard sandy beds at Bognor, from which the clays at Barton cliff are

separated by no less than 700 feet of sands.

The strata which occupy the Paris basin differ exceedingly in point of

mineral character from the beds just described. Over the chalk is usually
found a fresh-water deposit of clay and lignite, and this is succeeded either

by a coarse sandy limestone containing many fossil shells, or by a siliceous

limestone of fresh-water origin, almost without fossils. Next, above these

limestones, separated only by a bed of sandstone, is usually found a series

of marls, containing amongst them a considerable quantity of gypsum, and
in the quarries from which the gypsum has been extracted, (to make Plaster

of Paris,) an immense number of the remains of land animals were found

during the early part of the present century. Last of all, in the Paris

series, there are two groups of marls and sands, one fresh-water and the

other marine, developed to some extent, and separated from the gypsum by
a thin bed of oyster shells.

The tertiary strata of Belgium are chiefly seen in the provinces of South
Brabant and Limburg, and their general character is that of sandy beds

containing oxide of iron, alternating with and overlying a series of badly
developed marls and limestones. The whole sequence is rarely exhibited in

the same locality, but the total thickness of the deposits is not great. At the

base of the deposits in many localities, are argillaceous marls, found chiefly in

the northern and western parts of the basin. These are of blue or black

colour, tenacious, impeiwious to water, and containing beds of septaria.
In central France, and especially near Auvergne, is a group of sandstones,

marls, and limestones, extending for a considerable distance from north to

south, and having an average breadth of about twenty miles. Similar

deposits, belonging to the older part of the tertiary period, are found near
Le Puy, in Velay, and near Aurillac, in Cantal, the latter being, however,
remarkable for contaiiiing a large proportion of silex, probably derived from
hot springs. Many other small beds are met with in the same district.

On the south flanks of the Alps, near Vicenza, inLombardy, a band of
limestone occurs, and another at Monte Bolca, both ofthe older Tertiary period,
and both remarkable for containing remains of organized beings, chiefly
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fishes. The beds here are marly limestones, interstratified with thick beds of

compact limestone, and the whole series is overlaid by tabular basalt.

There is evidence showing that many parts of Greece and Asia Minor
were the recipients of important deposits, apparently from some great fresh-

water lake, not long after the termination of the chalk.

124 Middle and Newer Tertiary Deposits of England and Europe.—
Overlying the older Tertiaries in England there is little more than a heap of

gravelly strata, almost exclusively confined to the neighbourhood of the Eastern
Coast. These accumulations are called

' the Crag formation,' and they appear
to belong to a somewhat extended period, and to be divisible into three parts,
the lower being the Coralline Crag, so called from the numerous remains
of corals found throughout the bed; the next the Red Crag, distinguished by
its deep ferrugineous stain; and the uppermost, the Mammaliferous or
Norwich Crag, which is of more recent origin than the Bed Crag, and con-

tains bones of large mammalia, and occasionally fresh-water shells. All these
beds are of limited extent, the Coralline Crag ranging over an area of about

twenty miles long, and three or four broad, its total thickness averaging not
more than twenty feet, while the E-ed Crag, although extending to double
that thickness, is still small in every respect. The Mammahferous Crag
appears to be an estuary deposit.

At various places in the valley of the Thames, and on the banks of the Stoup
and Medwav, fresli-watcr deposits have been found, some of which appear to

correspond in age with the newer portions of the crag, while others are still

more modern. In the valley of the Clyde, near Glasgow, extensive beds, of

comparatively modern date, have been described under the name of '

Till'

chiefly consisting of unstratified clay mixed irregularly with gravel; similar

or contemporaneous beds have been found at Bridlington, on the Yorkshire
coast, and at various other localities, where evidence of recent change of
level has been sometimes also seen in the raised beaches and sub-marine
forests.

The middle tertiaries form a much more decided group in various river

basins on the Continent than they do in our own country. They occupy a
considerable portion of the west of France, filling up the basins of the Loire
and the Garonne; they fill up also a great part of the valley of the middle
Ilhine ; they alone are to be met with in the whole of the great valley of

Switzerland, between the Alps and the Jura chain ; and they proceed towards
the north-east from Switzerland, following the course and partly occupying
the valley of the Danube. From point to i)oint they may be traced spreading
out into extensive scries near Vienna and in Styria, and occurring again in

the plains of Hungary; tliey arc also found in Poland and Kussia ; they
appear both in northern and southern Italy, and on the shores and ishmds of
the Mediterranean; and they are probably represented in the neighbourhood
of Lisbon, and in the south of !S])ain. They thus form a most extensive

froup
indicating, with much distinctness, that many portions of what is now

lurop^!
were submerged during the middle tertiary period.

The newer tertiary period is not less amply rejiresented in Europe than
the middle one; but it is chiefly in South Italy, in the Morea, and in the
islands of the Eastern Archipelago, that the more extensive beds must be

sought for, although the valley ot the Lower Ehine, near Bonn, and a portion
of central France, besides a large district in southern Ilussia, also present
important contemporaneous beds.

The newer t<'rtiaries arc not all of the same age, and the beds so called

must have been in the course of formation for a very long period. Those in

Italy admit of being subdivided into two groups, the older of which is called

Sub-Apennine, and attains a great thickness near Parma. These beds consist

for the most part of greyish, brown, or blue marls, containing calcareous

matter, and overlaid by thick sandy beds. The Sicilian beds are distinctly
newer than these, and are equally extensive, since in the south of Sicily hills,

2000 feet high, are formed entirely of the uppermost of them. Marls, with
occasional lunestone, form the great mass of the materials of these strata.
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Presh-water beds of tlie newer period are found at CEnin^en, on the Lake
of Constance, consisting chiefly of fetid marlstones and limestones, and

occupyins? depressions in the molasse. These beds are of great thickness,
but small extent.

The newer Tertiary deposits of the Rhine and Nassau are remarkable for

the presence of very extensive beds of lignite, so tliick as to be worth

working, although the coal is too earthy and imperfectly bitumenized to be a
valuable fuel.

Other deposits of the same age are found occupying an extensive region
in southern liussia, and well exhibited in the cliffs on the Sea of Azof. They
consist of beds of white and yellow limestone, covered by sands and siliceous

grits. Similar beds occur in the Crimea, and the neighbourhood of Odessa.

125 The Tertiary Deposits ofAsia and America.—Till within a very few

years nothing was known of the great extent of these formations, and they
are not even yet described in such detail that we can speak with certainty as

to their geological age. The western part of Asia, generally, seems to exhibit

a great variety of volcanic phenomena of recent date, accompanied by a
considerable extent of modern Tertiary deposits, chiefly lacustrine, and con-

sisting of calcareous marls, and white limestone containing chalk. Some of
these have been already alluded to, from their vicinity and resemblance to

European tertiaries, as for example, the beds at Smyrna, and others on the
shores of the Caspian. There are, however, others further east, which now
require consideration.

In the western part of India, near Bombay, thick beds of Tertiary lime-

stone have been found, chiefly near Cutch, which are covered by argillaceous

grits, and belong probably to the older part of the Tertiary period. Similar
beds have been described as occurring in the more central province of

Mewar, and also at Delhi. Beyond this the Tertiary beds of the Sewalik

range commence.
The formations composing the Sewalik or Sub-Himalayan hills, consist of

beds of boulders or shingle, of sands hardened to every degree of consistency,
of marly conglomerate, and of an infinite variety of clays. The strata dip
towards the north, at angles varying from 15° to 35°, and the breadth of the
inclined beds is from six to eight miles.

In a part of the Sewalik district, west of the Jumna, there is an
interminable series of clays and sandstones, the former being most abundant,
and in the upper part of the series, there occurs a sandstone rock, generally
soft, but often in hardened masses, owing apparently to the presence of

organic bodies, chiefly bones. A very large and remarkable group of

organic remains has been obtained from fragments embedded in this way
in sandstone.

The Tertiary strata of the Sewalik hills appear to have extended along the
whole of northern India, north of the Ganges, and they occur also near

Bombay, on the one side, and in the Birman empire, in the upper part of the

drainage of the great Irawaddi river.

There is a deposit, in various parts of India, called KunTcur, which is very
generally distributed, and appears not to be confined to one period, although
certainly not very ancient. This deposit is especially abundant in the country
running up from Gujerat to the north-east, towards Delhi, and appears
covering hills two or three thousand feet above the sea.

Little is known of the existence of Tertiary beds in the great plains of
Siberia and northern Asia, and we are equally without information concerning
China, Chinese Tartary, and Japan. There are not known to be any well

marked tertiaries of older date in the islands of the Eastern Archipelago.
North America presents considerable tertiary beds in Virginia, the two

Caroliuas, Georgia, and Alabama, chiefly belonging to the oldt r part of the

period, and others of newer date in other districts. In Virginia there are

greenish sands, replaced to the south by white limestones, of no great
thickness, nearly contemporaneous with our London clay, and these, after
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beinff traceable for several miles, are lost under newer deposits, of consi-
derable thickness, consisting of clay and loam, alternating with quartzose sand
and beds of pure silicious rock, full of interstices.

Over the series of older strata thus described there is found, occupyino-
a wide horizontal range, a deposit of clay of the middle Tertiary period,
spread over immense plains, but little above the level of the Atlantic. These
are replaced, in Massachusetts, by white and green sands and conglomerate,
resting on lignite. Upwards of ten thousand square miles of country are

occupied by these deposits, while others of somewhat newer date occur at
the mouth of the Potomac river in Maryland, and consist chiefly of clay
and sand.

In South America, the rocks of the Tertiary period are more extensive and

important than in any other part of the world, extending in an unbroken line

from the great plain of the Amazons to the Straits of Magelhan, a distance
in all amounting to 2.500 miles, while in some places they are not less than
800 miles broad. Throughout this vast tract three principal groups have
been determined—the lo^^est consisting of sandstones and marly limestojies

covered with gj^pseous clay, which retains water on its surface and produces
marshes; the middle, or '

Patagonian series,' as it has been called, larger in
extent and nearly the same in mineral character, and the highest or newest

deposit, the 'Pampas clay,' is a single bed, probably one of the largest ever

yet formed on the earth, covering a space of 180,000 square miles, and
throughout chiefly argillaceous. It is partly covered up by alluvial sands.

126 The Newest Deposits of Gravel and Diluvium.—The regularly
stratified deposits are often seen to be more or less covered up and hidden by
a masi^ of heterogeneous material, generally unstratified and deposited in

irregular heaps, but almost always bearing marks of having been transported
from a distance. The fragments of transported rock which make up this

mass are called 'boulders,' or 'erratic blocks,' when of large size and
angular, and are in this case rarely far removed from the parent rock ; but

they are more commonly smaller and rounded, as if they had been long rolled

against one another at the bottom of water, and in this state, and especially
when mingled with fine sand, they are called 'gravel.' Such material has
often been conveyed from great distances, amounting sometimes to many
hundred miles from the place whence the rocks which compose it were
derived. The whole deposit when of this nature is not unfrequently called

diluvium, or diluvial drift, while alluvium, on the other hand, is a term used
in contradistinction to diluvium, and signifies the ordinary effects of fluviatile

action.

The origin of gravel and diluvial drift is a subject which has lonjr
attracted the attention of geologists, and which is not yet clearly made out.

The direction of the drift, ^^hich can be traced by following up the gravel to

its source, varies very considerably in difl'erent districts, but it generally
seems to have travelled from some mountain chain, with the elevation of
which the existence of these singular heaps seems to have been connected.

Among the more remarkable and instructive illustrations of the phenomena
of gravel, must be ranked the gravel bills in the soutli of Scandinavia, and the
isolated patches in the plains of Northern Euroi)e

—the escars, or gravel hills

of Ireland—the detritus of England, as traced from the Cumberland hills to

the north, south, and east—the diluvial phenomena of Switzerland and Italy—the gravel of North America, and that of some part of the southern

extremity of the New World.
Connected with gravel phenomena, there must also bo considered the

rubbed, grooved, and polished condition of the rocks on which this material
has been heaped, as these appearances have been the groundwork of theories

suggested, and require to be accounted for in the explanation of the

phenomena.
The tertiary deposits in many parts of South America near the banks of

the great rivers are not, however, of this nature, as in most cases they appear
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to consist of nothinor more than tlie mud deposited at various points and
over wide areas, wliicli some mouths of the gigantic rivers of that country
once traversed. Tbe shifting of tlie actual river course, and its replacement
by thick mud, is, in the case of all rivers possessed of deltas or depositing
much mud, an event so much a matter of necessity, that we need not here
allude further to it.

With regard to the gravel beds and erratic blocks of North Europe, they
are chiefly grouped in elliptical areas, with the longer axis pointing to some

part of the Scandinavian mountains. The larger blocks are generally near
the surface. The blocks consist principally of granite. Syenite, porphyry,
and hard limestone, and have been found in Poland and Kussia as well as

North Germany, reaching from the Ems and Wcser to the Dwina, and
even the Neva. In Scania they are however much more abundant, and
the quantity of material greater, though the blocks are not larger.

The dispersion of blocks from the Cumberland hills is also remarkable,
as the rocks themselves of which these mountains are composed are very
distinct and peculiar, and very easily recognised. The granite of llavenglass,
on the western border of the region, has been drifted to the south across the

sea, along the flat or hollow of Lancashire, west of the Penine chain, and
over the plains of Cheshire and Shropshire towards the valley of the Severn.
In this long course the quantity of pebbles and boulders is very consider-

able, and it is evident that the currents, whatever they were, which carried
the boulders, respected the present levels of the country, for they have not
once crossed the Penine chain to the eastward, nor penetrated far into the

principality or the border districts, where the gravelly deposits have been
derived from the neighbouring hills. From the eastern side of the Cumbrian
mountains, the granites of Shap Fell and Carrock Fell have been transported
northwards to Carlisle, southwards by Kendal and Kirkby Lonsdale to beyond
Lancaster, eastwards over the vale of Eden, and up the Penine escarpment
at Stain Moor above Brough. Having here mounted the summit, the
boulders diverge to the east-by-north, east and south-east, cross many lower

ridges, and sweep over the oolitic moors and the chalk wolds to the sea-side at

Scarborough and!^ Fiamborough Head, a distance of 110 miles. In this course
three ridges and two vales were crossed, but the present configuration of
the ground has manifestly undergone no change, as the passage of the Penine
chain is at only one point, and that the lowest, opening directly to the west.*

The phenomena of rubbed surfaces of rock beneath accumulations of

gravel, and in the track of large blocks and considerable masses of diluvial

material, are important as pointing to the probable origin of the accumulations
themselves. The appearance is sometimes exactly that produced now by the
action of a glacier moving along slowly, loaded with a heavy Mcight of trans-

ported matter, or else appears due in a similar way to the action of ice,

which must in that case have drifted on the spot where we now find the

gravel, when the level of the surrounding land was much below its present
position. There can be little doubt that the transporting power of floating
and drifted ice, as affording a ready means of removing large heaps of rock—
as accounting for the deposit of these in one spot, far removed from the
mountains whence they were derived, and as explaining the marks of

mechanical pressure and rubbing met with in the vicinity of isolated large
blocks, or considerable quantities of smaller ones—is a probable and satis-

factory explanation of the phenomena of gravel.

Many of the limestones of various geological periods are remarkable for

containing caverns, originally, perhaps, mere cracks in the strata, but since

then worked into holes by the passage of water, or by other mechanical
means. These have often served as the dens of wild animals ; and,
when afterwards sUted up, and their floor covered with stalagmitic incrusta-

•
Phillips's Treatise on Geology, (Edinburgh, 183S,) p. 209.



CLASSIFICATION OF ROCKS. 317

tion, whatever remains these animals left have been accurately preserved,
and may often be obtained for investigation. We learn in this way, that

large hyaenas and bears once roamed over the waste expanse of our own
island and of Eui'ope, and that these fierce carnivora were accompanied by a

singular race of ruminants and pachyderms ; among the former being large
animals of the deer tribe and a gigantic ox, while the latter included the

elephant, and a nearly allied genus, whose habits appear to have rec[uired the

vicinity of extensive marshes.
It is, however, almost exclusively the remains of carnivora that are found

in the caverns, which must in many cases have been the resort of successive

generations of wild animals for a long series of years. The species of bear
and hysena, whose remains are chiefly abundant, were much larger and more

powerful than any of those now living, and there are indications also of a

very large feline animal (a tiger) existing contemporaneously with them.
The gravel in various parts both of England and elsewhere contains nume-

rous fragments of the bones of the larger quadrupeds, once the inliabitants of
this region. Among them may be enumerated the elephant, the rhinoceros, a

hippopotamus, several large cervine animals, one of them remarkable for the
enormous spread of its horns, and some large species of the Bos. All these
were contemporaries, and living also at the same time were the wolf, the fox,
the badger, the otter, and a number of species still remaining. Concerning
the nature of the revolution which, extending over the whole of oS^ortheru

Europe, destroyed entirely all vestiges of the larger mammalia as indigenous
species, allowing the smaller ones to remain, it is not easy to decide in the

present state of our knowledge.
In other countries, as in Asia, America, New Holland, and New Zealand,

there are similar proofs of the former existence of gigantic animals of

analogous species to those which compose the existing faunas, and we every-
where find marks of extensive changes produced on the surface indicated

by the presence of numerous fragments of rock, transported from a great
distance, and more or less evenly spread over tlie face of the country.

The only ultimate cause that can be assumed, with any degree of proba-
bility, as accounting for these plienomena, is the slow and successive eleva-

tion of large tracts of land at certain intervals. It is not unlikely that such

elevation, even if in some places permanent, miglit be accompanied by a partial

sinking, and there is evidence of recent elevation and also of depression to a

very great extent over most parts of the whole world. Such evidence is seen
in ancient sea beaches, and in deposits once formed quietlv at the bottom of
the sea near coast lines, but now raised many feet, and sometimes many
hundred feet above the existing sea level ; while not far off the presence of

decayed forests running out towards the sea at levels below that of high
water, affords not less satisfactory proof of partial depression.

Thus we have seen that the structure of the Earth's crust, considered

simply in a mechanical sense, offers a vast variety of facts, which it is

not easy at once to explain ; that, however, all these facts point to some

regular plan and system in the clal)oration of the existing surface ; and that

the successive deposits which may be traced have been altered and disturbed

by frequent upheavals. These general results of the investigations of

geologists require, however, to be considered and compared with reference
to the organized beings which also greatly inodiiy the Earth's surface, and
whose conditions of existence we next proceed to discuss.
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FE IHE meaning and Nature of Organization, and especially of Vegetable
J- Life.

—The vei^etable world presents us with some of the most readily
understood of those forms of matter which are endowed with vitaHty, beinj;

provided with organs enabhng them to form new and peculiar combinations
of various elementary substances. In other words, we have in this depart-
ment of natural science a new force introduced, modifyino; the action and

altering the results of other forces—a body not only capable of selecting and

separating the various material elements, and bringing them into new combi-

nations, but also of reproducing another body, which, though at lirst

different in many respects, will, after passing through certain trausformationa

and metamorphoses, repeat the individual and continue the race.

The basis of structure of all the various and dissimilar vegetables is,

liowever, the same—it is a little closed vesicle composed of a membrane,
usually transparent and colourless. The cell-wall consists of carbon, hydrogen,
and oxygen, while a semi-fluid investing substance contains also nitroij:en.

These elementary substances, in various proportions, make up the mass of all

vegetation ; and the cells in the course of their development becoming crowded

closely together, form into three principal tissues, according to the shapes of
the cells, and their importance to the life of the plant. We may indeed

regard the cell as a little independ 'nt organized body living for itself alone.

It imbibes fluid nutriment from the surrounding parts, out of wliich, by
chemical processes, which are constantly in action in the interior of the cell,

it forms new substances, which are partly applied to the nutrition and growth
of its walls, partly laid up in store for future acquirements, partly again
expelled as u.-^eless, and to make room for the entrance of new matters. In
this constant play of absorption and excretion, of chemical formation, trans-

formation, and decomposition of substances, especially consists the life of the

cell, and—since the plant is nothing but a sum of many cells united into a
definite shape

—also the life of the whole plant.*
Since, then, every plant in its course of formation, and every undeveloped

part of a plant, consists of these cells, which in their growth, and by pressure

against each other, become six-sided, radiated, cylindrical, spindle-shaped, or

* Schleiden's Plant, translated by Henfrey, p. 45.
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even filamentary, and whicli sometimes multiply so rapidly, tliat in one
funi^us, (Bovista gigantea,) 20,000 new cells are formed eveiy minute, y\e

may well understand the necessity of making out sometliing of tlieir

structure, mode of growth, and natural relations. By one modification of i\\e

cells is formed the external layer of the plant or epidermis, a membrano
which appears continuous, and which, as hark, is known to every one.

Another modification produces tubular channels, which appear to the naked

eye as fibres, but which allow of the passage of the fluid contents or sap
circulating through the plant, or else serve as air vessels ; while a third

continues the development of these vascular bundles, and at lengtli produces
what is called wood. Those plants, and parts of plants, which consist neither

of bark nor wood, exliibit the cells either in their simple state or as vascular

bundles, so that these three conditions may be considered as the fundamental
ones, and as involving all that need be at first regarded.

The contents of the cells of plants are, however, also very important, and

may be divided into two gi'oups
—those soluble and insoluble in water. The

former include albumen, gum, sugar, and the agreeable acids of fruits, such
as malic and citric acids. The latter are chiefly the fat oils, such as are

found in the kernel of the almond and the fruit of the olive, and the aromatic
oils which characterise many plants. Of all these various contents, however,
the starch found in the cells, under certain circumstances, and composing a

large portion of the nutrient matter of plants, is the most important. It

occurs in every part of every plant, but only the roots, tubers, seeds, fruits,

and more rarely (as in the sago palm) the pith, aflTord suflicient to serve as

food, or repay tne trouble of separating it.

Such being the general condition of the matter of which plants are made
up, it is still only when endowed with vitality that they exhibit the properties

peculiar to organization. The cell-formation, the first result of life, changes
that which was merely a mineral into an organized body, and then all the dif-

ferent plants are distinguished from one another by the shape or plan according
to which the cells are united together. The form, therefore, and modifications

of form, aa they develop the system in plants, are matters without a strict

knowledge of which the idea of the vegetable kingdom cannot be conceived,
and in order to assist in this conception, it is well to describe the language of
naturalists in this department of science with reference to a single plant.
A plant, then, may be said to consist of the following parts, although it

must be remembered that some of them are absent, and others greatlv
modified in particular natural groups. There is a continuous principal trunlc

or stem, with various lateral appendages, of which three kinds may be traced,

namely, the root, the leaves, and the huds; but the latter being, in fact,

repetitions of the Avhole plant, exce])t that they are not free at the lower

extremity, and the roots agreeing perfectly, in all their characters, with the

free extremity of the plant, we have the plant really made up of a stem or

axis, terminating downwards in roots and rootlets, which attach it to some
solid support, and upwards in a seed-hud, whence the original plant is

repeated, and leaves, which vary greatly in their form and nature, since

amongst them, and belonging to tliem, must be ranked all the beautiful flowers

and delicious fruits presented by the vegetable kingdom. Difft'rent in

external appearance as these are, their true character no longer admits of a

doubt, ana the change that takes place belongs to development, according to

well marked and invariable laws. According to the kind and degree of

development that is natural to plants is their ultimate and characteristic form,
and specific deflnition.

128 Natural Arrangement or Classification of Plants.—The first begin-

nings of vegetation are seen when a green film covers old damp walls, or is

deposited on the sides of a glass, in which soft water has stood for several

days in summer. These consist of the simple cell, vegetating as an inde-

pendent plant, and arc succeeded in organization by the conferva; or mould,
where the cells are arranged in lines and filaments. Then come those long,
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tliin, and letluce-Hke leaves, sometimes green, sometimes red, often found
on the coast, and afterwards the vast tribe of Lichens and Fungi, which with
the sea weeds [Alga), form the three groups composing one large class of

plants. In the first mentioned tribes there are no definite organs, but in

these latter there are cells separated from the rest, and destined to the pro-
duction of reproductive cells ; l)ut it is important to remember that, in all

plants, the same organ may serve the most different vital offices in different

plants, and the same vital process may belong to the leaf in one plant, to the

stem in the other—except, indeed, the organs of reproduction, which are not

applied to any other use.

In the higher sea-weeds and lichens, the forms which in the Fungi (and
also in those lichens covering walls, stones, and palings, with a whitisli-grey
or yellow scurf) are very indeterminate, put on a more definite and regular
character, exhibiting constant shapes, which resemble stems and leaves,

though they have not the same uses, nor the same relation to their detailed

structure. All these plants, however, present this one great peculiarity, that

in. none of them is there, properly speaking, either stem or leaf, and they are

consequently flowerless, and have no visible organs of fructification, in the
usual me: ni ig of the term. They thus form a separate natural group, which
is associated by very close natural resemblances with another group, of
which the Mosses, Ferns, and Club Mosses, are well known examples. In
aU these, there can be distinguished a distinct stem, with leaves, but a

peculiar series of gradations is presented in the formation of the repro-
ductive cells, which first come into more intimate connexion with the

leaf, and at last assert so strongly their claim to definite foliaceous organs,
that they lose all resemblance to the other leaves. Thus, in the !Mosses

and Ferns, there is a peculiar approximation in form to the structure of the

reproductive organs of more highly organized plants, while in the Club

IVIosses, the resemblance is even greater, and the analogies are more
real. All the various natural groups above referred to are described by
botanists under the general name of Ceyptogamia, and the second group
are also called Acotyledons, owing to the plant not growing from a seed,
which contains nourishment for the young individual during the earliest stage
of its existence, although in some respects resembhng plants of higher and
more complicated organization. In all other plants the stem and leaf are

the elementary organs, but definite leaves are transformed so as to form

reproductive cells, and these are therefore sometimes called sexual plants, to

distinguish them from the Cryptogamous tribe.

The sexual plants are again subdivided, one group exhibiting a very simple
inflorescence—indeed, no tlower in the ordinary sense—and presenting the seed
naked and undefended. The whole fir tribe, the misletoe, and a family of

tropical plants (the Cycaclacece) are of this kind, and offer a striking contrast

to the other plants wjiere the inflorescence is remarkable and characteristic.

The phanerogamous plants are tlierefore either G^ymnosperms (naked-seeded)
or Angiosperms (covered-seeded) ; and the latter are either developed from a
bulb or single-lobed seed, as the palms and grasses, and are called 3[ono-

cotyledons (single seed-lobed), or from a double seed, like the bean, thence
called Dicotyledons (double seed-lobed). The plants of the two series not

only differ essentially in their apparently unimportant characters, but in all

the rest of their organization ; and are so strikingly distinct in their external

appearance, that a little practice enables the eye to recognise them at a

glance. Thus the first or monocotyledons generally have the fibre-like wood-
bundles scattered throughout the stem, as in the maize, while the second has
a closed firm circle of wood, like the w illow ; in the leaves of the first the
veins are usually parallel, as in the grasses, but in the others they ramify
like the branches of a tree, and form an elegant net work on the surface of
the leaf, as in the lime ; and finally the nuaiber three prevails in the floral

arrangements of the first, as in the tulip, while the number five is that found

characterizing the other, as in the primrose. The two series proceed paraUel
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•with each other in respect of inflorescence, from the simple to the more com-

plicated forms, so that in the highest stage, where a number of separate
flowers are united into one definite whole, arranged according to a marked

type and defined with circlets of leaves, we find on the one side the grasses
and on the other the so called Compositce, of wliich the daisy, dandelion,

thistle, &c., are well known examples, holding side by side the highest station

in existing vegetation.
Thus, then, we find all the plants brought within range of description, by

referring to these important, because natural, characteristics, and it may be
worth while here to recal the principal points, and express in a tabular form
the outline of the classification as a matter to wliich we shall frequently have
occasion to refer.

1. Thallophttes, {Confervce, Fungi, LkJienes, Alfice.) Stemless, and often

without leaves or roots, growing in a centrifugal manner, and capable of

undergoing modifications in the individual cells.

^2. AcOTYLEDOXS. {Livcr-xcorts, Mosscs, Ferns, Equisetacew, Cluh-mosses, and Rhizo-

carps.) Having stems, vascular bundles, all developed at the same time,

embryo a simple cell or congeries of cells^ growth simultaneously upwards
and downwards from the central axis or stem, no visible floral develop-
ment.

3. AXGIOSPERMS. (ConifercE, Cycadeacccc, Lorantltacece.) Inflorescence very
simple, not presenting a true flower, seed-bud and seed naked.

MoxocOTYLEDOXS, also called Exdogexs. Having one seed-lobe, which forms
one small leaf in the embryo state, the fresh leaves springing from the

centre, and the footstalks of the old leaves forming the outside of the
stem

;
the vascular bundles definite, and converging towards the interior

;

not having true wood
;
illustrated by the palms and grasses

—all the arrange-
ments having reference to the number three and its multiples.

DiCOTYLEDOXS, also Called Exogexs. Increasing by successive coats from

without, the gi-owth of each year forming a concentric circle of wood
round the central pith ; having two lobes in the seed, symmetrically
arranged, and appearing as two small leaves above the ground when the

plant first grows ;
vascular bundles indefinite

;
the floral and other arrange-

ments governed by the number five. ]Most of the common forest-trees of

temperate climates, as the oak, beech, &c., ai e examples of this group.

129 Influence of Climate on Yegefation.
—Plants being thus very variously

constituted, and offering so many varieties of structure, are greatly influenced

by various causes, of which climate and soil are tlic most direct and important.
Ihus in tropical climates monocolylcdonous plants abound, and in temperate
regions dicotyledonous, while in polar or extrcmcl}^ cold countries, the vege-
tation is chiefly crj'ptogamic. On the other hand, certain tribes of plants are

strictly confined to particular local conditions, wljich, at least to some extent,
are connected with the soil, directly as well as indirectly.
We have already, in speaking of the distribution of temperature on tho

globe, explained those causes on which climate depends, and the vast diflerenco

m climate that may exist in places having the same latitude, but diflerent

longitude; in others, having the same mean annual temperature, but diflerent

Bummer and winter heats; and in others, having the same extreme limits of

temperature, but not on the same isothermal. Vegetation is greatly influenced

by almost every di.stinct change of climate, although individual plants wUl

adapt tl)cmselves permanently to considerable ranges of heat and cold.

With regard to the extreme limits of temperature at which vegetable

organization can exist, we may .«ay, that although seeds will not germinate)
at a temperature below the freezing ])oint of water, (according to (;()j)pert'8
recent observations, 39'^ Fah.is the limit,) still even the extreme cold required
to freeze quicksilver does not destroy their vitality. So also, on the other

hand, no seed vill germinate in water whose temperature is 122° F., and
at the heat of 11'1° in vapour, and 107° in dry air the vitality of com is

destroyed. It is indeed ])ro]iable that a long continuance at much less

extreme temperature would be absolutely destructive, since in the case of

Y
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grain an exposure to 95° F. for tliree days lias been effectual in preventing
Bubsequent growth.

It has been observed generally that the mean temperatures of different

seasons and single months form the best guides for purposes of botanical

geography, since, if the isothermal lines only are attended to, the most
extreme dissimilarity may exist in real climate. In those places which have
the same isotheral lines, (equal mean summer temperature,) and in which
the maxima of heat for certain Umited periods are nearly the same, there is a
sufficient resemblance to allow of the growth of similar plants, although in

the one place the winter may be mild, and in the other very severe.

It is well known that the leaves and flowers of the same plant are

unfolded at different periods of the year ; earlier in the warmer regions,
later in the colder. M. G. de. St. Hilaire once observed the peach trees at

Brest without leaves or blossoms on Ist of April ; on the 8th he found
them in full bloom at Lisbon ; on the 25th, at Madeira, the fruit had set; and
on the 29th he got ripe peaches at Teneriffe. Numerous other examples
might be quoted, the general result being that for each degree that the

station of a plant is nearer the pole, the time of flowering is delayed almost
four days, but there are many causes which greatly modify this law, and it

may be otherwise and more accurately expressed by saying, that vegetation
is retarded, on an average, three days if the temperature be diminished one

degree of Fahrenheit, although, after all, such calculations have no very
sound basis. It requires light and the action of the chemical ra3^s of the sun
to stimulate plants to activity, and perhaps heat may be a much less important
element than has often been supposed.

Climate alters and is combined with a change in the condition and

pressure of the atmosphere as we ascend from plains towards table-land and
the higher portions of mountain-chains. This is seen equally well in what-
ever part of the world the investigation

is made, and modifies very greatly
both the present and past distribution of vegetables on the Earth. Thus, at

the foot of a mountain, the plants of the plain appear, but they gradually
disappear as we ascend, and a traveller familiar with the vegetation, otflora,
of an arctic or temperate climate, will find, in ascending high mountains
within the tropics, that he sees first one and then another group of familiar

forms prevailing over the tropical forms of vegetation that he has left in the

plains. After a time, even the trees cease to grow to their full height,
bushes being the largest plants, and, at length, as he approaches the limit of

perpetual snow, the bushes give place to herbs, these to lichens, and but a
few of the forms of plants of the arctic zone are missing, while even the
same species re-appear after having been lost throughout the whole space
between the arctic regions and the summits of these mountains.

There is, therefore, a certain parallelism between the distribution of

Tegetation from the level of the sea to the limit of perpetual snow, and that

from the equator to the poles, although the gradual change of vegetation
takes place much more slowly towards the poles than with increasing altitude.

With our present knowledge it is now no longer difficult to perceive that this

parallelism exactly agrees with that which we find between the gradual
decrease of heat from the equator to the poles, and that from the plain to

the limit of perpetual snow.*
It is extremely difficult even to imagine any hypothesis which shall

explain the true influence of climate on vegetation, for we often find plants

capable of undergoing great changes in temperature and even in aU other

constituents of climate without injury, and yet naturally limited in extent

within very narrow bounds. On the other hand, however, we find forest

trees and natural tribes of well known plants altering their external character

and form to a very great extent when exposed to a change of climate, cither

Meyen's Botanical Geography, Translation published by the Ray Society, p. 23.
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by removal to a different latitude, or by being transplanted to more or less

considerable elevations above the sea level.

As an example of another kind we may take the case of barley, which is

cidtivated from the extreme limits of culture in Lapland to the heights
immediately beneath the equator, although it is only within a very narrow
zone that it apparently flourishes imder natural conditions. It has been
found by some curious experiments that in several places under latitudes

varying as much as forty degrees, the actual number of days between planting
and reaping multiplied by the mean temperature is nearly the same, so that
to define accurately the conditions of temperature required to maintain any
plant in a flourishing condition we must state within what limits its period
of vegetation may vary, and what quantity of heat it requires.

The great importance of considering the extremes of temperature in

speaking of climate is, however, best illustrated in the case of the vine, which
will indeed grow, and, in some seasons, produce eatable fruit in many districts

beyond certain well defined limits within which drinkable wines are grown to

profit. For this latter purpose a mean annual temperature of more than
49^ Fah. is sufficient, provided the mean winter temperature is above
32°.8 Fah., and the mean summer temperature at least 64°.4. Thus, at

Bordeaux, (latitude 44° 50',) the mean temperature of the year is 56°.8, of
winter 43°.2, and of summer 71°. On the Baltic, (latitude 52^°) at a spot
somewhat beyond the extreme verge of the wine-drinking countries, the

corresponding figures are 47°.5, 30°.8, and 63°.7 respectively, and here wine ia

f)roduced,

but can hardly be called drinkable. On the east coast of Ireland, in

atitude 55°, the myrtle nourishes as luxuriantly as in Portugal, but the summer
temperature being low, the vine will very rarely ripen its fruit in the open
air, for the mean temperature for the month of August being only 60°.8 Fah.,
the proper summer average is not approached, and the mildness of winter,
which raises the isothermal, cannot make the required difference. Thus, the
culture of the vine and the profitable limits of other plants useful to man,
depend more on the isotheral than the isothermal line, and are little affected

by great cold occurring in winter.

130 Influence of Soil on Vegetation.
—Plants are generally attached to

the earth mechanically, and derive very important inorganic substances from
the soil in which they grow. Many, however, can exist permanently in

water, while some few seem to require nothing more than they can obtain

directly from the air, and others derive support only indirectly from the soil,

being attached as parasites to other plants.
Almost all soils, even fine quartzoso sands, the most barren of all, contain

some soluble matter which plants can avail themselves of, and if we remove

any plant to matter
perfectly

insoluble and water it with distilled water, it

can never attain to perfect development, althougli with carbonic acid gas and
water it will continue to live. Water is thus absolutely essential, and
carbonic acid not less so, to the existence and reproduction of all vegetable
matter, but much more than this is generally required, and it becomes

important to know how far the presence or absence of particular minerals,
the nature of the materials of which a soil is principally made up, or the
mechanical condition of such materials affect the capacity of the soil for

receiving and nourishing certain plants or natural groups of plants.
From the different habits already alluded to it will readily be seen that

a division into aquatic, land, and parasitic plants, includes almost all tho
various kinds we are likely to meet with.

The first class includes many groups,
and with them may be properly

associated shore plants, amphibious and inundated plants, and some others ;

while the third or last class includes those only whicli are limited, so far as

their habitat is concerned, to otlier trees and vegetables. But it is witli tho
second class that we have now to deal, and these also are much subdivided, aa

we have sand plants, limestone plants, clay plants, gypsum plants, turf plants,

bog plants, and marsh plants. We may also consider iu reference to this
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subject the nieclianieal condition of tlae soil and subsoil, some plants growin*
on liard rock ; others on frafjmentary or broken rock, boulders, or frravt-l ;

others on material in liner subdivision or sand; and others aj^ain on toiii;h

argillaceous rock ; while, again, there are whole tribes of plants which seem to

have especial reference to cultivation, becoming so far modified by artificial

culture that their true habits are rarely now to be recognised. It will be
convenient to follow the arrangement of l)r. Meyen (sec Geography of Plania
before quoted) in this part of our subject.*

Sand plants, or flint plants, are of peculiar character in all parts of the

Earth, and the greatest number of them are probably grasses. Amongst
them are aCarex (C. arenaria), an Arundo {A. arcnaria), several species of

Tussilago and Potentilla, and several other plants usually found in sandy
plains, while one {Elymus arenarius) grows naturally and freely in shifLiug
sand hills on the sea coast, and is often used with great advantage to bind
loose sand, and prevent its being drifted by the wind when no mechanical
contrivance will serve and no other plant will grow upon it. Besides these

there are some plants confined to river sand.

There are plants which are found almost exclusively in rocks, and others

affain are more common on loose stones, amongst the former of which a great
number of Cacti and other succulent plants in the tropics may be mentioned,

together with the greater number of ferns, lichens, and mosses. These are

found indifferently on quartz and calcareous rock, but particular species are

limited more closely in geological position.
Gravel plants have been considered as cliiefly growing on the detritus of

mountains, such as Saxifracja rivularis, Hanuncula alpestris, and R. ghi-
cialis, and some species of Sida have been described, of remarkable beauty,

growing on a white trachytic sand on extensive tracts in the plateaux of

Peru, at an elevation ot from fourteen to sixteen tliousand feet.

Plants growing on calcareous rocks, whether chalk or limestone, form
another group, of which the family Ore/u'dece presents many species. Calca-

reous mountains exhibit many peculiarities in their vegetation, luiving for the

most part few woods, but generally rather a shrubby and bushy A-egetation,

and, therefore, they possess a number of small plants which grow in the shade
of these bushes. The chalk of our own island is well known as growiriij; a

short but sweet herbage, and on the ridges of the hills the yew and some i'cw

other coniferous trees grow to large size. In addition to the plants growing
on the calcareous rocks, some are found also where gypsum forms the

subsoil, but this is by no means a common condition in nature. The pre-
sence of maf^nesia in rocks is generally unfavourable to the growth of plants,
and the rocks that are very hard and not readily decomposed or disin-

tegrated by atmospheric influence are also usually barren.

Mixtures of soils are often found to be most favourable for the growth of
those classes of plants that naturally abound on the mineral that prepon-
derates, but it must not be forgotten that ev(?n those plants which peculiarly

belong to a soil, appear also very frequently elsewhere ; and it has even been
observed, that some which have undoubted preference for a soil of a particular
nature have a much wider circle of distribution than others which grow in

common mould.
Other mixtures, such as those which result in the formation of bog-earth

and turf, have a peculiar vegetation, seen in those countries wliere turf-

moors, bogs, and marshes are frequent and extensive. The species whicli

grow on turf are distinguished by growing socially and by an excessive

development of root. The Sjj/iagi/a is an example of this, and is a plant
which rarely allows any others to appear where it has taken up its abode.

Bog plants grow on very wet soil, and as bogs are very frcc[uent in northern

ileyeu's Botanical Ceograpliy, ante cit., p. 4C et paxsim.
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countries and in tlie higher parts of mountains, such plants are found on tho

Alps, the Harz mountains, the mountains of Silesia, the plateaux of the Andes,
and in Ireland. These, hovrever, and turf plants are often mixed, as, in fact,
a small addition of moisture turns a turf moor into a bog, and a still further
addition to a marsh, but as marshes often contain sheets of water besides being
permanently softer than bogs, they include also some aquatic plants and
some peculiar to themselves. It is evident in all these cases that the

qualities of the soil have in many important respects a decided influence on
the presence of certain plants and on their abundant increase.

It is a singular fact, that a large number of plants seem to have attached
themselves to civilized man, since they follow his footsteps as he advances,
and thus appear to exhibit a kind of domestication. The higher and more

stimulating quality of the soils used for the cultivation of the food plants is

no doubt often the reason of this, but there are also others, and a number
of species have been grouped by Schouw, one of the most eminent botanists

in reference to the geography of plants, into wall-plants, ruin-plants, roof-

plants, flank-plants, and rubbish-plants. These possess habits which are at

once understood by their names, and in most cases show a decided preference
for artificial over natural conditions of existence.

Certain species also ap])ear in fixed and singularly remarkable situations,
as for instance, th-.^re is an extremely pretty fungus, which is found on and

appears absolutely limited to wine casks. There is also one (a Conferva)
which grows on window panes, and another on paper. These habitats are
remarkable as being purely artificial, and not presenting any very analogous
substance in nature.

131 General Rancje of Plants in various Countries at moderate Elevations.—However clear it may appear that plants are greatly affected by soil,

situation, and culture, so that while some have naturally a wide range, others
are limited in this respect, from causes easily understood, it is yet equally
clear, that there are other natural limits of distribution which it now becomes

necessary to treat of. There are in this matter two very different classes of
facts to be considered. The Heath plants, for example, occur on dry, sunny,
sandy plains ; they extend from the Cape of Good Hope through Africa,

Europe, and jN'orthern Asia, to tho extreme limits of vegetation in Scandi-

navia and Siberia ; these plants are distributed in this great region in such a
manner that South Africa has a vast number of distinct species, of which,
however, never more than a faw individuals grow side by side, while, towards
the north, the number of species suddenly diminishes in an important degree,
the number of individuals increasing, till at last in the north of Europe
a single species (t)ie common Heather) overspreads whole countries in

millions of single individuals. The range of distril)ution, or the area of a

plant, iucludes all those localities in which plants freely grow, the expression
' natural habitat' denoting the particular station or stations to which it has
been appointed by nature.

Tliere are three ways in which we may speak of this area—namely, in

latitude or distance from the equator towards the poles
—in longitude or

distance on a line parallel to the equator
—and in vertical distance from the

sea level. The two fbrm(>r may be called 'distribution in horizontal space'—
and tiie latter 'distribution in vertical space.' There is also another distri-

bution determined liy the examimition of the fossil remains of vegetables in

various rocks, which as it appears to present something like analogous con-

ditions, is now known as ' distribution in time.' In the present section we
have to treat of distribution in horizontal space.

The distribution of plants is chiefly regulated by that of heat on various

parts of the Earth's surface ; and as this, again, has a certain relation to the

p.irallels of latitude, it follows that tho distribution is according to latitude

principally, the longitudinal extent of the area being much less important.
The area of a ])lant, with reference to its extent in latitude, is called its

' zone of latitude,' or more simply
'

zone,' and it is called the
'

region,' when
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vertical range is referred to. The term zone of longitude is applied, though
more

rarely,
to the horizontal range of plants in districts within similar limits

of longitude.
Tlie zone of every plant has a polar and equatorial limit beyond which

the plant does not appear, but those plants -vvhose polar limits extend to

extreme latitudes are exceptions to this, as well as those which cross the

equator, and enter the opposite hemisphere. The former are generally called

polar or arctic plants, and the latter tropical plants, but this is not quite
accurate, as an arctic plant may appear within the arctic zone without

ascending to the highest latitudes. Similar examples might be given of

tropical plants which do not reach the equator.
There are many conditions, some of which we have already adverted to,

which modify and interrupt the range of particular species of plants. Thus,
for example, if a plant require a certain degree oi heat, and its presence

chiefly depends on this, it may appear in all those places which have the same
mean annual temperature, and thus exhibit a greatly interrupted range,

especially when we combine vertical with horizontal distribution. The prim-
roses, the anemones, and the gentians, of the plains of northern Europe,
re-appear in this way at a certain elevation in the Swiss Alps, while Salsola

kali, having an extraordinary and peculiar relation to the sea coast, has an
almost uninterrupted range on the shores of most parts of the world.

It is clear, also, that there is an artificial, as well as a natural, range of

plants, for man is enabled to transplant many, as, for instance, the cereals

and the vine, so as to have com in almost every country, while the grape,

indigenous only within narrow limits, is now introduced and is cultivated to

advantage in South Africa, Australia, the islands of the Eastern Achipelago,
and many parts of America, on the Pacific as weU as the Atlantic side.

Many plants seem to grow with much more than natural luxuriance when
introduced into new countries.

Generally it is found that plants with a naturally wide range may be
extended much farther artificially, while plants of limited area are generally
spread with difficulty, and we may lay it down as a rule, that the range of

plants is wider the lower the d.egree of their development. Thus, the

Cryptogamiae
—

especially the lichens and mosses,—and probably the Algae,
are distributed uninterruptedly from one end of the Earth to the other, and
of one hundred and sixty-seven plants, common to Europe and Australia, as

many as one hundred and twenty-two are Acotyledons, thirty only being
Monocotyledons, and fifteen Dicotyledons. On the other hand, some

plants have a range as remarkably limited, being confined to an island or
a mountain.

Plants vary so much in the extent of their range, that general rules can

scarcely be laid down concerning them, but it has been supposed by Schouw,
that m the temperate zone of the northern hemisphere, a distance of 10°—15°

is the most common breadth of the area of a plant, while the extremes do not
extend more than five degrees as a minimum and thirty as a maximum.

The longitudinal extent of a zone is often much greater, since there are
some plants which range as a belt round the globe. There are, however,
cases of very limited range in this direction, generally caused by the
existence of some natural obstacle, as a broad expanse of water, or a lofty
mountain ridge.

The subject of the distribution of plants may be divided into two perfectly
distinct branches, one of which treats of the distribution of the forms
which point out the groups of plants, while the other does not inquire

concernmg the absolute predominance of any particular group or type, bnt
considers the relative proportions founded on actual numbers, which any
given group, by its number of species, bears either to the whole mass of
known plants, or to the number of species of other groups. The former gives
what may be called the Physiognomy of plants, since in it the

general aspect
is regarded, whUe the other presents the true Statistics of plants. As an
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example, it is well known that a particular group of plants, such as the fema,

may determiae the natural character or floral physiognomy of a country
without therefore being predominant by the number of its species, because,

although in the same country, some other plants, such as the Compositce,

may exceed the ferns in the actual proportion they bear to the simi of all

the phoenogamous plants, yet a single species of lem may cover ten times
more ground than all the Compositse together. The ferns here preponderate
by the mass of individuals, not by the number of species.

It is at any rate a fact, and a very important one, that plants are
distributed over the Earth's surface according to certain laws, but of the

true nature of these we are not perfectly acquainted, for although we know
some of the external causes which place the more developed and nobler

forms of vegetation in the hot zones, we know of no cause why the same

species of plants are not always produced under similar conditions of climate.

Thus, the singular group of the Cactacece is properly peculiar to the torrid and

subtropical zones of America, two species only having been met with in Asia,
and none in Africa. But the form of Cactus has its representative in the
Old World, for we have on both sides Euphorbice, which we should certainly
consider Cacti, ifwe were ignorant of their organs of fructification. It is equally

inexplicable why the Old W orld shoiild possess abundance of heaths {EriccB),
while only a representative form (not a true heath) comes in their place in

America ; but tnese and other remarkable facts agree in showing that the

greater number of families of plants are distributed over the whole globe,
mdividual representatives of the groups appearing wherever a fertile soil is

exposed to
light

and air.

In the distribution of plants, it has also been observed, that the species
of genera, as well as the genera of families, proceed sometimes from a point,
and range themselves round it in concentric circles, or spread from it like rays
in various directions, while in other and more common cases, they are arranged
in belts. Occasionally these methods are modified by the social or isolated

habit of the plant, wmch is a very important circumstance in its distribution.

Genera, as well as families, attain their maximum in some one place on
the Earth, and when in addition to this the number of individuals in which
the genus or family grow is sufficient to influence the physiognomy of
the flora, it has been found convenient to give a special name, generally
formed from that of the country or zone. The Palms and others are thus
almost exclusively confined to the torrid zone, and are regarded there as

characteristic, although species extend far to the north and south of the
two tropics.

When a family of plants predominates in any zone, either by a number
of individuals or species, and in another zone there are only a few or single
forms of it, the family is said to be represented by the few species, and these

are then called the representatives of the
family. Thus, the Heaths of the

Old World have their maximum in South Africa, but the beautiful shrubby
forms abundant at the Cape of Good Hope are represented in the south of

Europe by one species {E. arborea.) So the Acaciae characterise New
Holland, but one species {A. heterophylla) is the representative of the family
in the Sandwich Islands, and in the form and growth of its leaves seems
even to connect in the northern hemisphere two forms of prevalent vegetation
in Australia.

If we consider the general features of the vegetation spread over the

globe, or the diflerent impressions which, at different places, it makes upon
us, we shall soon remark certain principal groups, which are more or less

-clearly separated from the surrounding plants. These groups, which are

distinguished by their peculiar physiognomy, sometimes agree also in artificial

characters, and form certain genera and families, but sometimes it is the
whole vegetation of the district which has received a peculiar character from
the arrangement or grouping of the diflerent forms of its plants. If we
were to classify the whole mass of vegetation according to the peculiarities iu
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physiognomy which it presents, the classification mnst be twofold, both

geographical and botanical. When the geographical principle is taken, we
may divide the vegetation according to the co^mtries, or larger tracts, in

which it is found, and call such ^livisions
'

Floras.' which are further

designated by the names of the coimtrios, but such divisions may also be

called
'

regions,' or phyto-geographiciU kingdoms. The whole surface of

the globe has been mapped out into such divisions, which we now proceed
to enumerate.

133 The Botanical Regions.
— Two eminent authors have suggested

divisions of this kind. The first is that of M. de CandoUe, with reference to

natural stations, and the other by Professor Schouw, who has taken the most

remarkable features of the vegetation of geographically marked districts.

We quote the tables as given by Professor Balfour, in his Manual of Botany,
not long since published :

—

PLANTS AS GROUPED ACCORDING TO THEIR NATURAL STATIONS.

A. Plants groining in Water, whether Salt or Fresh.

1. Marine plants, such as Sea-weeds, Lavers, &c., which are either buried in the

ocean, or float on its surface
;

also such plants as Ruppia and Zostera. In the

Sargasso Sea there are floating meadows of Sargassum hacciferum, gulf weed. Tliia

sea extends from 22° to 36° north latitude, and from 25° to 45° west longitude from

Greenwich, an area of 40,000 square miles.

2. Maritime or saline plants. These are plants which grow on the border of the

sea or of salt lakes, and require salt for nourishment, as Salicornia, glasswort, Salsola,
salt wort, Anabasis. Such plants are often called Halophytes (sea plants). Under
this head may be included littoral and shore plants, such as Armeria, sea pink, Glaux,
and Samolus.

3. Aquatic plants, growing in fresh water, either stagnant or running ;
as Sagittaria,

arrow head, Nymphcea, water
lilj'', Potamogeton. pondweed, Siibidaria, awlwort,

Vtricularia, bladderwort, Stratioies, water-soldier, Lemna, duck weed, Pistia, Confervce,

Oscillatoria', and Ranunculus fluviatilis. Some of these root in the soil, and appear
above the surface of the water

;
others root in the soil and remain submerged ;

while a
few swim freely on the surface without rooting below.

4. Amphibious plants, living in ground which is generally submerged, but occasion-

ally dry, as Ranunculus aquatilis and sceleratus, Polygonum amphibium. Nasturtixim

amphibiu'in. The form of the plants varies according to the degree of moisture. Some
of these, as Limosella aquatica grow in places which are inundated at certain periods
of the year ; others, such as Rhizophoras (mangroves) and Avicennias, form forests at

the mouths of muddy rivers in tropical countries.

B. Land Plants xvhich root in the Earth, and grow in the AtmosjpTiere.

5. Sand plants ;
as Carex arenaria, AmmopJiila arenaria, Elymus arenarius, and

Calamagrostis arenaria, which tend to fix the loose sand, Plantago arenaria, Herniaria

glabra, Seclmn acre.

6. Chalk plants ; plants growing in calcareous soils, as some species of Ophrys,
Orchis, and Cypripedium.

7. Meadow and pasture plants ;
as some species of Lotus, bird's-foot trefoil, a great

number of grasses and trefoils, the daisy, dandelion, and butter-cups.
8. Plants found in cultivated ground. In this division are included many plants

which have been introduced by man along with grain, as Centaurea cyamts, corn blue-

bottle, Sinapis arrensls, conmion wild mustard, Agrostemma, corn-cockle, several

species ot Veronica and Eupjlwrbia, Lolium temulentum, Convolvidus arvensis, Cichorium

intybus, also plants growing in fallow ground, as Rumex acetosella, Carduus nutans,
Ecliium vidgare, Artemisia campestris, and Androsace septentrionalis. In this division,

garden weeds are included, such as groundsel, chickweed, Lamium amplcxicaule,

Chenopodium tulgare, and riride.

9. Rock or wall plants ; Saxifrages, Wall flower, Linaria cynibalaria, Draba muralis,

species of Sisymbrium and Sedum, Asplenium, Ruta mnraria, and some lichens and
mosses.

10. Plants found on rubbish heaps, especially connected with old buildings. Some
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of these seem to select the habitations of man and animals on account of certaia

nitrogenous and inorganic matters, which enter into their composition. Among them

may be noticed, Nettles, Pellitory, Docks, Borage, Henbane, Xanthium. Here, also,

have been placed some plants immediately connected with the habitation of man, s^ch

as Racodium cellare, a fungus found on wine casks. Conferva fenestralis, an alga

produced on window panes, and Conferva dendrita, one developed on paper. Some

plants, as Sempervivum tcctorum, select the roofs of houses.

11. Plants growing in vegetable mould
;
such as bog-plants, or those growing on

wet soil, so soft that it yields to the foot but rises again, and marsh plants growing in

wet soil, which sinks under the foot and does not rise. To the former class belong
such plants as Pinguicida alpina, and Primula farinosa; to the latter, such as

Menyaiilhes, Coviarum, Bidens cernua.

12. Forest plants, including trees which live in society, as the Oak, the Beech,

Firs, &c., and the plants which grow under their shelter, as the greater part of tlie

European Orchises, some species of Carex and Orohanche. Some plants especially grow
in pine and fir-woods, as Linncea borealis, and some Pyrolas.

13. Plants of sterile places, found in barren tracts by road sides. This is a hetero-

geneous class, and contains many plants of uncertain characters. Under it are included

the plants of uncultivated grounds, as those found on moors, where Calluna vulgaris,
common heather, and various Heaths, Juniper, Andromeda, and some species of Poly-
trichum occur.

1-1. Plants of the thickets or hedges, comprehending the small shrubs which
constitute the hedge or thicket, as the Hawthorn and Sweet-briar

;
and the herbaceous

plants which grow at the foot of these shrubs, as Adoxa, Wood sorrel, Violets
;
and

tliose which climb among their numerous branches, as Bryony, Black Bryony, Honey-
suckle, Travellers' joy, and some species of Lathyrus.

15. Plants of the mountains, which De CandoUe proposes to divide into two
sections:—1. Those which grow on alpine mountains, the summits of which are

covered with perpetual snow, and where, during tlie heat of summer, there is a
continued and abundant flow of moisture, as numerous Saxifrages, Gentians, Primroses,
and Rhododendrons. 2. Those inhabiting mountains, on which the snow disappears

during summer, as several species of snap-dragon, among others the Alpine snap-

drngon. Umbelliferous plants, chiefly belonging to the genus Seseli, meadow Saxifrage,
Labiate plants, &c.

C. Plants groiving in Special Localities.

1(3. Parasitic plants, which derive their nourishment from other vegetables, and
whicli consequently may be found in all the preceding situations, as tlie Mistletoe, species
oi Orohanche, Cuacuta, (Dodder,) Loranthus, Rofjlesia, and numerous fungi.

17. Pseudo-parasitic plants or Epiphytes, which live upon dead vegetables, as

Lichens, Mosses, &c., or upon the bark of living vegetables, but do not derive much
nourishment from them

;
as Efiidciidrum, Aeridts, and other Orchids, as well as

T'dlandsia, Broraelia, Puthos, and other air plants.
18. Subterranean plants, or those which live under ground, or in mines and caves,

almost entirely excluded from the light ;
as Pi/isus, Truffles, and some other cryptogamio

plants.
19. Plants which vegetate in hot springs, the temperature of which ranges from

80° to 150'-' of Fahrenheit's thermometer, as Vitcx aijnus-caalus, and several crypto-

gamous ])lant3, as Ulva thcrmalid, the hot-spring laver.

20. Plants which are developed in artificial infusions, or liquors, as various kinds
of Jllucor, causing mouldiness.

21. Plants growing on living animals; as species of Spha;ria and Sarcinula and
various otlier Fungi and Alga?.

22. Plants growing on certain kinds of decaying animal matter, such as species of

Oviif/cna, found on the hoofs of horses, feathers of birds, &c., some species of Fungi,
which grow only on the dung of animals, and certain species of <Sjj/ac/ai«M.

Of those groups of plants a larfro number were rooosni-sed by De
Candollc, the others bcinj^ added by J3ory St. Vincent. AVe next give the
more generally recognised and more geographical divisions of Schouw, wliieli

are based on various ol)servations made in many j)arts of the world, and agree
with the conelusions arrived at by llinnboldt and others, who have carefully
studied this important department of i'iiysical Geography:—
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PLANTS GROUPED IN GEOGRAPHICAL REGIONS.

I. The region of Saxifrages and Mosses, or the Alpine Arctic; Flora.—^This region ia

characterised by the abundance of mosses and lichens, the presence of the saxifrages,

gentians, the chickweed-tribe, sedges and willows
;
the total absence of tropical fami-

Ees
;
a notable decrease of the forms peculiar to the temperate zone

; by forests of firs

and birches, and an absence of other forest trees ; the small number of annual plants,
and the prevalence of perennial species ;

and finally a greater liveliness in their simple
colours. This region is divided into two provinces. 1. The province of the Carices,

or the Arctic Flora, which comprehends all the countries within the polar circle, with
some parts of America, Kamtschatka, New Britain, Canada, Labrador, Greenland, and
the mountains of Scotland and Scandinavia. 2. The province of primroses and

Tampions, or the Alpine Flora of the South of Europe, which embraces the flora of the

Pyrenees, Switzerland, the Tyrol, Savoy, &c., the mountains of Greece, the Apennines,
and probably the mountains of Spain.

II. The region of the Umbelliferous and Cruciferous Plants, (to which the hemlock,

parsley, wallflower, cresses, &c., belong.)
—These tribes are here in much greater

number than in any other region ; roses, crowfoots, mushrooms, amentaceous and
coniicrous plants are also very numerous

;
the abundance of Carices and the fall of the

leaves of almost all the trees during winter form also the chief features of this division.

It may be separated into two distinct provinces. 1. The province of the Cichoraceae

(mcluding the sow-thistle, dandelion, lettuce, &c.), which embraces all the north of

Europe, not comprehended in the precediiig region
—

namely, Britain, the north of

France, the Netherlands, Germany, Denmark, Poland, Hungary, and the greater

part of European Russia. 1. The province of the Astragali and Cynarocephalw (to
which the milkvetch, burdock, thistle, &c., belong),which includes a part of Asiatic

Russia and the countries about Mount Caucasus. The cultivated plants include those

most useful and important in the temperate zones.

III. The region of the Labiatce and CaryophrjUa, (to which the pink, catchfly, sand-

worts, &c., belong), or the Mediterranean Flora.—It is distinguished by the abundance
of the plants belonging to these two orders. Some tropical families are also met with,
such as palms, laurels, arums, plants yielding balsam and turpentine, grasses belong-

ing to the genus Panicum, or millet, and the true Cryperacece, or sedges. The forests are

composed chiefly of the amentaceous and coniferous tribes, as birches, oaks, &c., the

copses of Ericacece, or heath tribe, and Terebinthacece, as the mastich, &c. We meet here

with a great number of evergreen trees. Vegetation never ceases entirely, but verdant
meadows are more rare. Schouw divides this region into five provinces. 1. The

province of the cistuses, including Spain and Portugal. 2. The province of the sage
and scabious, the south of France, Italy and Sicily. 3. The province of the shrubby
Labiatce, the Levant, Greece, Asia Minor, and the southern part of the Caucasian
countries. 4. The Atlantic province, the north of Africa, of which he does not yet
know any distinctive character. 5. The province of the houseleeks, the Canary Isles,

and probably also the Azores, Madeira, and the north-west coast of Africa. Many
houseleeks and some spurges with naked and spring stems particularly characterise

this province.
IV. The region of the Jthamni and CaprifoUacece, (to which the buckthorn and

honeysuckle belong,) or the Japanese region.
—This region is as yet too little known to

enable us to determine accurately its characteristic features. It embraces the eastern

temperate part of the old continent, namely, Japan, the north of China, and Chinese

Tartary. Its vegetation appears to occupy a middle place between that of Europe and
that of North America, approaching more to the tropical than to the European.

V. 27(6 region of Asters and So/idagos, (Michaelmas daisies and golden-rods.)
—This

is marked by the great number of species belonging to these two genera, by the great

variety of oaks and firs, the small number of cruciferous and umbelliferous plants, the

total absence of the heath, and the presence of more niunerous species of whortleberry
than are to be met with in Europe. It comprehends the whole of the eastern part of

North America, with the exception of what belongs to the first region. It has been
divided into two provinces. 1. That of the south, which embraces the Floridas,

Alabama, Mississippi, Louisiania, Georgia, and the Carolinas. 2. That of the north,
which includes the other states of North America, such as Virginia, Pennsylvania, New
York, &c.

VI. TJie region of Magnolias, comprising the most southern parts of North America.—The tropical forms which show themselves more frequently than on a similar parallel
of the old continent, are the chief feature in the vegetation.
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VII. The region of Cactuses, Peppers, and Mdastomas.—^These families are here

predominant, both as regards the number of the species and of the individual plants.
It is divided into three provinces. 1. The province of the ferns and orchises, com-

prehending the West Indian Islands. 2 The province of the pahns, the lower parts of

Mexico, New Granada, Guiana, and Peru. 3. Brazil also seems to form a province,
and may perhaps constitute a region of itself.

VIII. Tlie region of Cinchonce, or Medicinal Barks, which comprises a part of the

elevated regions of South America included in the torrid zone. The Cinchonce belongs

exclusively to this region and forms its principal feature.

IX. The region of Escallonias, Whortleberries, and Winter's Barks.— It embraces
the highest parts of South America. We also meet with Alpine plants, as saxifrages,

whitlow-grass, sandworts, sedges, and gentians. Perhaps also the mountains ofMexico

belong to this region, although theymayform a separate province, that ofthe oaks and firs.

X. Tlie Chilian region.
—ITie Flora of Chili differs essentially from those of New

Holland, the Cape of Good Hope, and New Zealand, although an approach to them is

observable in the genera Goodenia, Araucaria, (Chilian pine,) Protea, Gtinnera, and
Ancistvum.

XI. The region of Arborescent Compositce, (or arborescent plants, with flowers like

the dandelion, daisy, &c.)
—The great number of syngenesious plants, more particularly

of the family of Boopideae, forms the chief feature of this flora, which approaches in a
remarkal)le manner to that of Europe, whilst it differs entirely from those of Chili, the

Cape, and New Holland. This region comprehends the lower part of the basin of La
Plata, and the plains which extend to the west of Buenos Ayres.

XII. The Antarctic region, formed by the countries near the Straits of Magellan.—
There is a considerable affinity between the vegetation here and what is seen in the
north temperate zone. Polar forms, however, display themselves in the species of

saxifrage, gentian, arbutus, and primrose. Tliere is also a resemblance between the
flora of this region and those of the mountains of South America, of Chili, the Cape,
and New Holland.

XIII. The region of New Zealand.—This flora, besides the plants peculiar to New
Zealand, comprehends sevei-al others which belong to the extremities of America,
Africa, and Australia, or New Holland.

XIV. The region of Kpncrides and Eucalypti.
—It comprehends the temperate

parts of New Holland and Van Diemcn's Land. Besides the two families whence it

receives its name, it is chanicterised by the presence of a great number of Proteacete,

myrtles, StylidecB, Re,%tiuccce, Diosmece, Acacias, d-c.

XV. The region of Mesembryanthema, or Fig Marigolds and Stapelias.
—These two

genera, as well as the heaths, are very abundant here. Tlie latter is found in greater
quantity here than anywhere else. The region embraces the southern extremity of
Africa.

XVI. The region of Western Africa.
—We are only acquainted with Guinea and

Congo, tlie vegetation of which is a mixture of the Floras of Asia and America, though
most resembling the former. This region is characterized by a considerable number of

grasses and sedges, and the peculiar genus Adansonia, the baobab, (the largest known
tree in the world.)

XVII. T/ie region of Eastern Africa.
—In regard to the eastern coast of Africa, our

knowledge is very imperfect. The region is chiefly distinguished by the genera Dunais,
Ambora, Dombaja, and Senxicia.

XVIII. The region of the Scitaminece (of the turmeric, cardamom, Indian shot, &c.),
or the Indian Flora. The Scitaminece here are much more numerous than in America,
as well as the kguminos(e, such as pease, broom, &c., cucurbitacece or the cucumber
tribe, and tiliaceie, or the lime-tree tribe, although in a less degree. In consequence
of the iiiij)erfect state of the science, we cannot subdivide this region into provinces.
It comprehends India, east and west of the (ianges, the islands of Madagascar, Bourbon,
and Mauritius, those between India and New Holland, and perhaps the tropical part of
this last continent.

XIX. The viountain^ of India ouglit to form one or two regions, the vegetation of
which differs from that of the plains. These countries, perhaps, constitute one region
with the whole of central Asia.

XX. T/ie Floras of Cochin China, Tonquin, and the north of China, notwithstanding
their resemblance V) that of India, present a gUiHjient number of peculiar indigenous
plants to constitute a distinct region.

XXI. 7'he Flora of Arabia and Persia, differing from that of India and the Medi-

terranean, forms a particular botanical region, characterised by the numerous species
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of cassia and mimosa, (to wliich senna, the sensitive plant, &c., belong,) wliich are
found in it. It appears probable that Nubia and a part of central Asia belong to it.

Abyssinia, the elevated parts of which possess sucli a different climate, may perhaps
form one of the great subdivisions, or even a totally distinct region.

XXII. The Jdands of the South Sea which lie within the tropics form undoubtedly
a separate region, though with but a slender degree of peculiarity. Among 21-1

genera, 1 73 are found in India, and most of the remainder are in conmion with America.
1'he bread-fruit tree is among the chai-acteristics of these islands, although it is not
confined to this region.

Marine plants are also confined to particular regions, from causes analogous to

those which limit or favour the extension ot terrestrial plants. Thus, the Nortliern
0(;ean from the pole to the fortieth degree, the Sea of the Antilles, the eastern coasts
of South America, those of New Holland, the Indian Archipelago, the IMediterranean,
the Red Sea, &c., present so many large marine regions, each of which possesses a

peculiar marine vegetation and often characteristic plants.

133 Distribution of Plants in Vertical Space.
—Just as tlio moan annual

temperature of any part of the Earth is found to diminish as we advance from
tlie equator towards the poles, although grcatlj modified in different districts

from local circumstances, so does it decrease regularly and rapidly aa

we ascend from the plains into the higher regions of the atmosphere, so

that starting from the burning heat of central America, at or near the sea

level, we pass quickly through all changes of temperature, till in a few hours'

travelling we reach the icy region where perpetual snow and ice prevent all

vegetation. The most striking exemplification of the mere change of tem-

perature is recognised in rising rapidly in a balloon ; but when one ascends a

high mountain, a similar but more gradual decrease of temperature is observed
to correspond with striking differences in the vegetation. At the foot of
the mountain the plants of the plain appear ; these gradually vanish as we
continue to mount—trees are found up to a certain height, but no further—
then bushes prevail ; after wliich, towards the extreme elevations, the bushes

give place first to herbs, and at length to only a few lichens.

The traveller who has visited the countries to the north will, when ascend-

ing high mountains in southern latitudes, very soon enter regions amongst
whose vegetation he will recognise northern plants. At the limit of per-
manent snow on these mountains he will miss but a few forms of the plants of
the arctic zone, and even will find identical species which do not once appear
in the plains in the whole space between the arctic regions and the summit
of tliose mountains.

There is therefore a certain parallelism between the distribution of vege-
tation from the level of the sea to the limits of perpetual snow, and that from
the equator to the poles, although the gradual change is far more rapid in the
former than in tlie latter case. This parallelism also exactly agrees with
that which we find between the gradual decrease of heat from the cc[uator to

the poles, and that from the plain to the limit of perpetual snow.
In ascending from the level of the ocean in the temperate and frigid zones,

we find as we rise upon the slopes of themoimtains that plants decrease both
in the size of the individuals and also in their numerical development, while
in the tropics the mass of vegetation is more limited in the plains than in the

lower mountain regions. This is also the case with the greater variety of

species which in common with these decrease in an upward direction, and
the remark is applicable especially to the temperate zones, since in the cold

zones the plants of higher regions cannot differ much from those of the plains,
because the snow limits have but little absolute elevation. The distance of
th<' hmits of trees and shrubs from the snow line is also greater in the torrid

than in the temperate and frigid zones.

In central and southern Europe the following difference is observed
between the flora of the plains and that of mountains of 4000 feet eleva-

tion. The proportion of monocotyledons to dicotyledons, which in the plains
is as one to four, decreases with the elevation (but only^ on dry mountain

slopes), till at the height of 8526 feet it is as one to seven, and in particular



DISTRIBUTION OF VEGETABLES IN SPACE. 333

cases even as one to nine. Moist mountain slopes, on tlie contrary, favour the

growth of monocotyledons, as here the proportion becomes one to three.

The tropical families which have representatives in the plains disappear
altogether in the mountain flora, and this is also the case with those families

which have their maximum number of species in the torrid zone. Examples
of the first are found in the palms, and of the second in the laurels. Other
families which have their maximum in the torrid and diminish in the tem-

perate zone, exhibit this decrease still more on the slopes of mountains, as

exemplified in the Leguminosce and Euphorhiacece.

Among the families which have their maximum in the temperate zone,
there are many that undergo but little change with increased elevation, as

the well known families Compositce, Critciferce, UmhellifercB, Rosaccce, and
others ;

while some families decrease both towards the poles and the snow
line in vertical space (e.g. Liliacea, Labiatce, Sfc); and others, again, appear
as subordinate groups, wliich have their maximum in the higher regions.

In some cases the proportion becomes greater with increased elevation, as

seen especially with the saxifrages, mosses, and lichens.

In the European Alps the CompositcB, from the nvmiber of species, are the

prevailing family ; after these follow, in nearly equal number, the CyperaceoB,
Ahinece, Graminece, Crucifcrce, Leguminosce, liosacecp, Saxifragece, and Umhel-

lifercB ; but the mass of vegetation is formed by the Catkin-beai-ing plants
(Amenfacecc), the grasses, and the genus Ithododendron. As characteristic

marks of the Alpine flora may be noticed, first, that the number of annuals is

very small ; second, that the flowers are of great size in proportion to the
whole plant ; and third, that the colour of the flowers, and indeed of the
entire plants, is brighter and purer than in the plains.

Alpine plants ailbrd more nourishment to cattle than those grown on

plains, and plants with thorns or very hairy plants are seldom found in the

Alpine regions.
On ascending a mountain in the torrid zone, as in the CordOlcra of the

Andes, the tropical families disappear altogether at the heiglit of about 7000
feet, or at least become represented by single species ; the number of species

gradually decreasing, and those of families Mhich attain tlieir maximum in

temperate zones replacing them and increasing AviLh the height. Thus of 327

genera, to which the plants on the declivity of the Andes at a height of 7800
feet and upwards belong, as many as 180, or more than one-half, are common
to the temperate zone.

As, therefore, the physiognomy of the vegetable kingdom is characterised

by certain plants in the dilJ'crent latitudinal zones from the equator to the

poles, so is it also in the vertical direction in t!ic mountain regions Mliich

con-espond with the zones ; and proceeding from the vegetation of the

equatorial zone, we follow the scries of vegetable regions in ascending lines

one after the other, and may compare them with the difleix'nt zones as

follows :
—

1. Heg'ion of palms and l)an;in;i,s . . p]<[iiatorial zone.

2. Tree ferns and fii,'s 'JVopical zone.

3. M^Ttlcs and laurels Suh-tropical zone.

4. ICvergreen trees AV'arin temperate zone,

5. European trees Cold temperate zone.

C. Finos Sub-arctic zone.

7. K!i< d xlendrons Arctic zone.

8. Alpine plants Polar zone.

Tliia table shows that each of the zones of liigher latitudes possesses a

region less than that whicli precedes it, l)ut it must also be imderstood that

many modifications occur in nature in particular localities. Thus the limit of
trees in the equatorial zone, in the Andes of (Juito, is marked by an MscaU
Ionia (not a Conifer), while in the temperate zone, in the llimalayans, the oak
ia tlic last tree at 11,5(X) feet above the sea on the south side, and the birch
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the last on the north side at 14,000 feet. Similar exceptions occur with regard
to the limit of shrubs.*

134 Range of Cultivated Plants.—Several natural families and many
genera and species of plants bear so directly on the habits and even existence
of man in the country where they abound, that the subject of cultivated plants
becomes of great interest in a treatise on Physical Geography. The plants of
this kind resolve themselves into about five groups, which we will now con-
sider separately. They are (1) the cereals, (2) the tuberous roots, (3) the
trees bearing food, (4) the plants used in the preparation of luxuries, and

(5) the plants used in the manufacture of various articles of clothing.
The Cereals include a number of cultivated grasses bearing grain, of

which wheat, barley, rye, oats, rice, maize, millet, buckwheat, &c., are in

various countries the chief food of man. Of these the first four are generally
used in Europe, rice in Asia, maize in America, and miUet in Africa.

The cultui'e of Wheat is carried on in every quarter of the globe, from
latitude 60° to 64° in Europe to the torrid zone, and even at the equator at

an altitude of about 3000 feet. Its vertical limits in South America are

between 3600 and 10,000 feet, the grain being extremely productive at

moderate altitudes in hot countries.

In the middle of the temperate zone, as in France, its cultivation is not
successful above 5400 feet. The productiveness in cold countries with
indifferent cultivation is not more than five or six fold ; but in Hungary,
Croatia, and Sclavonia, it is from eight to ten fold ; in La Plata twelve fold ;

in the north of Mexico seventeen fold, and in the equatorial parts of the

same country twenty-four, and even in favourable seasons thirty-five fold.

As instances of extraordinary productiveness, Humboldt mentions an instance

in Mexico of wheat plants sending up forty, sixty, and even seventy stalks,

the ears of which were almost equally well filled, and contained from 100 to

120 grains each.

The other grains of Europe, barley, rye, and oats, are only cultivated as

bread corns in the northern and colder countries. In Scandinavia, barley
extends to 70° north, rye to 67°, oats to 65°, wheat not being cultivated with

profit above 62°. So also these other cereals are grown at higher elevations

than wheat, barley being cultivated in Peru for fodder, at the very extreme
elevation of 13,800 feet above the sea.

There is much doubt as to the native country of the cereals. It has been

supposed that wheat grows wild in Asia Minor and Persia, and barley in the

north of Africa—perhaps Egypt. Oats do not appear to have been used by
the ancients, but though they have been recently introduced as cultivated

grain, their native habitat is extremely doubtful.

Rice probably supports a
larger

number of persons on the Earth than any
other single article of human food, as its use is universal in eastern and
southern Asia, and it is common in the north of Africa and the south of

Europe, besides being now extensively cultivated in North America. There
are two varieties of this vegetable, one growing on mountain slopes, and the

other in swamps ; and of these, the latter, the most common, and also the most

productive, yielding one hundred or one hundred and twenty fold, and in some

places even four hundred fold ; while the mountain rice does not produce
more than forty fold when grown continually on the same ground, or eiglity
fold on newly prepared spots. This kind, however, thougli less rapidly
increased, is more esteemed and more valuable, inasmuch as it may be kept
longer without spoiling.

Maize is indigenous only in America, and thrives best in the hottest

and dampest tropical climates, yielding in some cases as much as eight
hundred fold, and in less fertile lands thi-ee hundred or four hundred fold ;

while one hundred fold is regarded as a poor crop in tropical countries.

• Johuston's Physical Atlas,
' The Geographical Distribution of I'luuts."
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thougt in the temperate zone, as in California, it does not produce more than
seventy fold, and in still colder countries the yield is still smaller.

Maize has been introduced into Asia, and its growth had spread over
India, China, and Japan very many centuries ago. It is not, however, so
favourite a food as rice. In America, the vertical limits of its growth are very
high, as it has been actually cultivated artificially at an elevation of 12,800
feet, and Humboldt describes vast maize fields on the plateau of Mexico 8680
feet above the sea.

Turkey millet or Negro-corn is also a grain of hot countries, much grown
in the East Indies, and ranging to very considerable heights. Its limits in

other respects are not accurately determined.
The Tubebous Eoots.—Of these, the potato is beyond doubt the best

known, and most widely spread in temperate cUmates. It was introduced
about 260 years ago from America, (where it appears to be indigenous in the
cold regions, at considerable heights on the Andes.) and within a very short

space of time its cultivation has extended over the whole of Europe, up to

latitude seventy-one degrees north, and has reached the lower plains of India,

China, and Japan, the South Sea Islands, Australia, and New Zealand. The
true native country and natural limits of this useful food plant are not

accurately known ; but it is supposed not to be indigenous in North America,
whence it was first brought to Europe. It is to this day chiefly and most

carefully cultivated in South America.
The Arum or Taro, as it is called in the Sandwich Islands, is an extremely

important tuberous root, cultivated with extraordinary care in the hottest part
of the torrid zone, and ranging now in the East Indies and China, in the West
Indies, in Africa, and at several points in the continent of America. The
tube of this plant, which requires almost more than any other the intense

heat of a vertical sun to ripen it properly, attains the size of a child's head,
and is very delicate in flavour. It requires much moisture, and is limited in

vertical distribution to about 1000 feet above the sea.

The Manioc, from which is made Cassava bread, is another important
tropical food plant, cultivated in America, where it is probably indigenous,
and also in Guinea. Tapioca is made from this plant.

The Batata, the Yam, and some other tuberous roots, are very exten-

sively used for food in all parts of the torrid zone. Yams have been recorded
to weigh as much as 474 pounds, being nine and a half feet in circumference,
but the usual dimensions and weight are very much smaller.

The Foou-beaeing EnriT Tbees.—Of these, the Bread-fruit is one of
the most important, but is confined to the torrid zone, and chiefly abounds in

the islands of the Indian Archipelago and the South Sea. It has never been
observed in the wild state.

It is the fruit of this tree that furnishes food, and the fruits are very
abundant during eight or nine months of the year, the dried and prepared
bread made from them lasting during the rest of the

year.
Each fruit is

round, and often of considerable size ; it is generally plucked when unripe,
and is peeled, wrapped in leaves, and baked.

The Plantain or Banana yields another exceedingly common and most
nutritious food to the inhabitants of

tropical
countries. Several species of the

genus Musa produce, however, fruits tliat receive this name, and all of them
are occasionally cultivated, the process of culture being exceedingly simple,
and merely consisting of the removal of the old trunks Sler they have borne
fruit.

The plantain ranges very wide, and it is doubtful whether its native

country is in the Old or New World, or whether some species are not

indigenous in both. In the plains it can be cultivated as far as thirty degrees,
or even thirty-five degrees of latitude, and on the mountains some species
reach nearly 3000 feet above the sea. According to Humboldt, the banana

yields in a given extent of ground forty-four times as much nutritive matter
as the potato, and 133 times as much as wheat.
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The Cocoa palm is an inliabitant of tlio coast, and is incredibly abundant
in tlie South Sea Islands, and those of the Indian Archijielago, nearly three
millions ofthe nuts havinj;; been exported in one year from Ceylon aloue, where,
indeed, there is a forest of cocoa palms several lea<rues broad, stretching along
thecoast for twenty-six miles, and containing eleven millions of full-grown trees.

Each tree will bear from 200 to 300 nuts in the year, and will live for nearly
a century. The limits of groM'th of this palm are about twenty-eight degrees of

latitude, and a height of about 2000 feet.

The Date palm is another tree belonging to the same family, and its fruit

is also extensively used as food. It is indigenous in the north of Africa, in

Asia Minor, and Arabia, and has been transported as far east as Batavia. It

will grow in Italy, in latitude forty-four degrees, and in Sicily to tlie height
of 1700 feet, but is not there fruitful. In Arabia and Egypt, it aflbrds the
chief food of the inhabitants.

The Sago palms, of which there are several, are confined to the Eastern

Archipelago, and the palm which supplies tlie large quantity of palm oil used
in commerce to the coast of Guinea. Other palms are useful for various

purposes of luxury, but not as principal articles of food.

The Olive is a most valuable plant, growing in South Europe, between the
limits of forty-four and a half degrees, and thirty-six degrees north latitude ;

bvit it cannot endure severe winters, and thus cannot be generally grown at

considerable elevations. In warmer climates than those of Europe, it appears
to grow more luxuriantly, and has been introduced with success into America.
It is also grown in many pai'ts of Mexico.

The Chcs'nnt spreads over the whole south of Europe, but finds its true

home in the warmer part of the temperate zone. It reaches eastwards to

China, and thus crosses the Old World from Spain to the Pacific. By art the
chestnut has been induced also to grow north of the Alps, and is now found in

northern Germany and England. Many other trees supply fruits occasion-

ally used as the ibod of man, but they do not form a supply on which he can

safely and constantly depend.
Food-Plaxts USED AS LuxuPtiES.—Of tlicsc the Sugar cane \s, perhaps,

the most important. Indigenous in the Old Woi'ld and cultivated in China
and the eastern islands before the historical era, this valuable plant was
introduced into America by the Spaniards about the year 1520, and since

then has been greatly cultivated in the tropical islands of the West Indies,
and also on the mainland.

The tract within which it can be cultivated stretches far beyond the

tropics, reacliing even to the latitvide of South Europe, and in Mexico and
Columbia it may bo grown at the height of 6000 feet on the warm mountain

slopes. It is understood to succeed best with a mean tomperatui'o of 7()° or

77°, but will grow with advantage when the temperature is not below 67° or
68° The total amount of sugar produced was calculated in 1833 to exceed

600,000 tons. There are several varieties of the sugar-cane, and the raw
cane when ripe is much used as food.

The Tea plant is another of those shrubs which have become highly
important, but this is owing to the presence of a stimulant rather than any
nutritive qualit}'. China is the native country of this plant, and it there
extends as fiir north as 40°, growing also in the mountain districts to the-

south, particularly on those mountains which separate Cliina from the
Birman empire. The British territory in ISTorth India, espocially Assam,
lias also been found favourable to the growth of tea, and indeed it seems to

flourish throughout the sub-tropical zone in the eastern part of the Old
World. Coffee, a very important substitute for tea in various countries, is

more tropical in its habits than tea, but admits of great range artificially,
while mate, or Paraguay tea, serves as the substitute in Brazil and many parts
of South America.

The Vine is a plant which has been employed by man in the manufacture
of a spirituous lic£uor from the very earliest period, and has been so long
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cultivated and so widely transported artificially, tliat its native station is not

certainly known, nor can it be distinctly made out, whether all the varieties

now used (as many as 200 might be enumerated) have been derived origmally
from one or several distinct species.
We have already had occasion to speak of the limits of culture of the

vine, which is regulatt d much less by mean temperature than by summer
heat, but it is chiefly the duration of the summer that influences the ripening
of the fruit. Excellent wine is made with a mean temperature 60" Fah.
and it is probable, that if damp and too much moisture are avoided, every
greater heat will also succeed. Although the Old World is the natural habitat

of this plant, it has been introduced into America, and flourishes on both
sides of that Continent, and in both, the northern and southern hemisphere,
wherever the limits of temperature and dryness are obtained. Its polar
limits may be considered to be between 49 and 55° in the northern, and
about 40° in the southern hemisphere.

Tobacco, the Betel nut, and Opium are all very important and very
widely spread vegetable productions, used in various parts of the world for

their stimulating and soothing properties. The former seems to have been
known in China

lon^
before its introduction into Europe from America, and

several species are determined ranging even as far as 55° N. lat. and grown
very extensively in various parts of central Europe, wliile a large quantity is

also cultivated in New Zealand. The largest quantity and best kinds of this

plant are grown in hot counti'ies, especially in the tropical parts of America
and the West Indian Islands. The betel nut, obtained from the Areca palm,
and used with what is called the betel pepper, is employed in the same
manner on the shores of eastern Asia, and in the various islands of the Indian

Archipelago. Opium, again, is very largely used for similar purposes by the

Turks, Malays, and Chinese. Some idea may be formed of the extent to

which it is grown, from the fact that in fourteen years, from 1818 to 1831,
above fourteen millions of pounds weight were conveyed into China through.
Canton alone, besides an enormous quantity consumed by the Malays, the
inhabitants of Cochin China and Siam, as well as India ana Persia.

Plants used in Clothing.—Besides the food plants there are others
also greatly modified by civilization, and conveyed by man to distant parts of
the Earth, but only because from Ihem he is enabled to derive a portion of
the clothing which he requires to shelter him from cold, and enable him to

withstand the rigours of winter in most parts of the Earth. The Cotton

plant and Hemp are the plants most important in this respect
—the former,

iiowcver, being the most ^\ idely spread, and perhaps the most useful, is that

which deserves chief attention. Tv ot only is the cotton
plant cultivated in

the tropical parts of every land of the Old and New World, but it extends far

beyond the tropics even to countries whose mean temperature is not more
than (J2°, reaching thus the most southerly parts of Europe. The number
of species of ihe tree is, however, large, and no doubt various species are

indigenous in difi'ercnt localities. As to the quantity supplied, some idea may
be formed from the statement that England is estimatea to consume annually
three hundred millions of pounds.

The hemp is also a plant of vast importance, and although its growth is

greatly extended by culture, there can be little doubt that it is capable of
nmch farther increase, if it were not that other plants in difl'erent countries

supply the same material. Thus, in New Zealand a large and handsome reed

( I'hormium tcnax) yields fibres capable of being spim into fine thread, and
also made into the stoutest cables.

13.5 General Considerations of the ^Representation of Plants in distant

Botanical Centres.—The general laws of nature as derived from the observa-
tion of a vast multitude of facts connected with the distribution of vegetables
seem to be—-Jirst, that certain districts originate distinct groups of plants
Mhich are capable of a wide range, although the actual extent 01 the range,
both in space and time, is dependent on various external circumstances,

Z
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SiTcli places are teclinically called
'

specific
centres.' Secondly, that in similar

climates, whether in the same hemisphere at the same level or otherwise,
there are either individuals of the same species, if circumstances have been
favourable for their transport, or else that the species resemble each other
BO manifestly, as to be in a proper and simple sense '

representatives.*

Thirdly, that in places not separated in latitude by any distinct natural

barrier, such as a lofty mountain chain or a broad tract of sea, and
situated in very difierent climates, and in different latitudes, there is

a graduated transition from the flora of one district to that of another,

generic forms lingering much longer than specific, and whole famihes being
rarely obliterated till after a long series of changes. For places situated at

very different levels the same observation is true, and the same law holds

good, as is illustrated in the existence of palms and other tropical forms of

vegetation far north and south of the tropics, on the one hand, and far above
the ordinary hmits we might have anticipated (judging only by temperature),
on the other. Fourthly, that in spite of the usual absence of identical

species in districts removed by a lofty chain of mountains, a broad tract of

ocean, or a complete zone of temperature, there are some species which
cannot at all be distinguished from each other in the floras of the arctic and
antarctic zone—in those of New South Wales and north Europe, and in

those of tropical Africa, Asia, and America. The rarity of such instances

is not to be taken as any explanation or solution of the difficulty, for, if pos-
sible, it adds to it, nor has anything yet been suggested which really and

importantly bears on the true question at issue. The cases of exception to

the general rule also are of a nature which rather increase the puzzle,
since in large intermediate areas certainly capable of supporting a particular
kind of vegetation, the expected plants are not found, notwithstanding that

at the two extremities some common species appear. It is perhaps only
when we study carefully the distribution in time, that these apparent
anomalies cease, and resolve themselves into the working out of one far more

general and important law, according to which the succession of races as well

as any single race is arranged, and the peopling of the world with an infinite

but harmonious variety, which shall exhibit mutual relations throughout all

time, is fully provided for.

We have chiefly directed attention in these observations to the physio-

gnomy of plants, but the study of their statistics would lead to the same or

nearly the same conclusion, though perhaps by a different path. In what-
ever way vegetation is considered, it is found to be distributed according to

these or similar laws, and tending to bring out analogous results.*

• Of somewhat more than 20,000 species of plants catalogued in De Candolle's Prodromtu,
It appears that 3210 are European; 5004, Asiatic; 3731, African ; 2111, North American ;

1S742, South American ; and 922, Australian. The island vegetation in each case is included in

the list for the adjoining ma'^land.
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CHAPTEK XI.

THE DISTBIBUTION OF ANIMALS IN SPACE.

1 136. Organization of animals.— 137. Classification of animals.— 138. Statistics of animals.—
139. Nature and degrees of resemblance amongst animals, and comparison of their struc-

ture.— 140. Natural grouping of animals in a Fauna.— 141. Distribution of the Faunas.—
142. Arctic Fauna.— 143. Temperate Faunas.— 144. Tropical Faunas.— 145. Special dis-

tribution of Quadrutnana.— 146. Distribution of Camitora.— 147. Distribution of Rodentia.— 148. Distribution oi Ruminantia.— 149. Distribution of Pac%rfer7»rtta.
— 150. Distribution

of the Edentata and Marsupialia.— 151. Distribution of Birds.— 152. Distribution of Rep-
tiles.— 153. Distribution of the Marine Vertebrata.—154. Distribution of the Articulata.—
155. Distribution of the Mollusca and Radiata.

ORGANIZATION
of Animals.—Animal life presents many points alto-

gether peculiar, and exhibits forms of organization not less different

from those afiorded by plants than are seen in the latter when they are com-

pared with inorganic substances. It wiU, therefore, be advisable briefly to
consider the more essential of these before proceeding to the subject of the
distribution of animals in space, and it is desirable to determine, as far as

possible, the simplest forms of animal life, and their relations with organic
matter of greater complexity, and with inorganic bodies.

The greater part of the structure of animals consists of tissues, of which
fibre is the elementary form. There are two kinds of fibre, muscular and
nervous, the one forming the flesh, and the other the brain, the spinal chord,
and the nerves ; and in the more highly organized forms several others occur,

serving for various important purposes. In animals of less complicated
structure, as in some of those called

'

polypi,' and in infusorial animalcules,
there are, however, myriads of individuals made up of nothing but cells in

contact with each other.

The structure of animals is, in all the higher groups, so manifestly difierent

from that of vegetables, that it would seem superfluous to allude to the points
of distinction. The old definition, that minerals increase only by mechanical

additions, while vegetables live, and animals live and move, is not, indeed,

Bufliciently accurate, since plants are sometimes endowed with a kind of

instinct, and an appearance at least of voluntary motion, and animals, on the

contrary, are sometimes almost without either instinct or the power ofmoving
at will. In proportion as we descend to the lower forms of each, and compare
them together, we find the diflerences less marked, so that it becomes at

length difiicult to pronounce whether an object before us is animal or plant.
Thus, the sponges have so great a resemblance to some of the polypi, that

they have generally been classed with animals.

Animals and plants differ in the relative predominance of the elements,

oxygen, carbon, hydrogen, and nitrogen, of which they arc composed. In

vegetables hardly a trace of nitrogen is found, except in seeds and some
special products, but it enters largely into the composition of animal tissues.

Another peculiarity of animals is the presence of limited cavities for tho

reception of certain important organs, such as the skull and chest in higher
animals, and the abdomen in almost all. The possession of a digestive

cavity involves marked differences between the two grand divisions of organic
nature, for in plants the fluids absorbed by the roots are conveyed to tho
whole plant, by means of the trunk and branches, before they can reach the

leaves, where they are to xmdcrgo a process analogous to digestion; while,
z2
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on the contrary, tlie food of all animals passes at once into tlie digestive

cavity, and is there elaborated into lluids, which being afterwards circulated

through the bod}% are in a condition to be at once separated by the proper

organs, and applied to the required purposes of renovation or increase.

Plants commence their existence usually from a seed, but admit also of

increase by various means of mechanical division, having reference in all cases

to the original nature of leaves as individuals of compound bodies.

Animals are developed from an egg, the animal germ being the result of

successive transformations of the yolk, while nothing similar takes place in

plants. The subsequent development of individuals is also diO'erent in the

two kingdoms, as to method, form, and dimensions; the two latter varying
during the whole life of the plant, but attaining a limit in the case of each

species of animal, especially in those of complicated organization.
In the effects they produce on the air there is also an important dilTercnce,

since animals consume oxygen and give off carbonic acid gas, while plants
reverse the process, absorbing carbonic acid gas and giving off oxygen. If

an animal, therefore, be confined in a small portion of air, or if of aquatic
habits, in water containing air, this soon becomes so vitiated by respira-
tion as to be unfit to sustain life; but if living plants are confined with
the animal at the same time, the air is kept pure, and no difficulty is expe-
rienced. This, at least, is the case by day, and the practical eflect of the

compensation is very important, vegetation restoring to the atmosphere what
is consumed by animal respiration.

Lastly, all animals have, more or less distinctly, voluntary motion and
sensation, while plants, although endowed with a certain sensibihty, appear
to have neither true sensation nor actual volition. Life in animals is

manifested by two functions instead of only one, as in vegetables, and the

organs of animal life which involve the possession of a certain amoiant of

intelligence, relation, and selection, which enable us to approach at will our

feUow-creatures, to perceive their existence and act accordiuglv, are quite
distinct from those which merely affect the functions of vegetable life, such
as nutrition and reproduction.

To understand the development of animals and the facts of chief impor-
tance in their structure and mutual relations, we must consider a little their

diflerent organs and functions, and as the possession of a nervous system is

at once the characteristic of all animals, and the function which,when present
in its highest form, is the main cause of the vast difference of intellectual and

reasoning power traceable between species and families, this must first be
discussed.

There appear to be in nature four principal types within which may be
included all the varieties presented of this most important and essential

characteristic of animal organization. These are—first, that in which the
nervous system is grouped into two principal masses, tlie brain and the spinal
marrow ; secondly/, where it is collected into a series of small ganglia, knots,
or small brains of nervous matter, placed at intervals beneath the alimentary
canal and connected by threads, and a somewhat larger ganglion placed
above the asophagus; thirdhj, where the nervous matter is collected in a

single ganghonic circle, the principal swellings of which are placed symmetri-
cally above and below the oesophagus, and whence the filaments which

supply the organs in different directions take their origin; and fourlhJi/,
where the nervous matter is distributed in a single ring eucircli..g the mouth,
disposed in a horizontal position and in a starlike form. The first tyjie
includes all animals called t^er^eirato?, or having a back-bone; the second,
the insects, crustaceans, and other animuls, whose body is made up of rings or

portions nearly detached; the thii'd, all animals such as those inhabiting
univalve and bivalve shells, (the moUusks, or soft animals, as they are
called ;) and the fourth, the star fishes and other radiated animals.

The nerves, thus important in communicating to the animal all irapros-
sions from without, are usually so arranged as to render particular organs
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acutely perceptive to what are called tlie senses, whicli are recognised as five

in number, under the names, sit^ht, liearinjj, smell, taste, and touch. The
impressions communicated in this way produce voluntary or involuntary
results, chiefly actino^ on the other functions of the body, of which the origans

of locomotion, or prehension, and of mastication and digestion, are the most

prominent.
iS^utrition is a function absolutely essential to the continuance of life, and

involves a continual interchange of substances between the animal body and
tlie external world. ' In early life, during the period of growth, the amount
of substances received is greater tlian that which is lost. At a later period,
when the growth is completed, an equilibrium is established between the
matters received and those rejected; while at a still later period, the equi-
librium is again disturbed; more is rejected than retained; decrepitude
begins, and at last the organism becomes exhausted, the functions cease, and
death ensues.'*

The reproduction of animals is not less necessary for the continuance of
the race than nutrition is for that of the individual. It is eflected in plants,
as we have seen, by the modifications of what appears to be part of a simple
b(>d3% but is really an individual member of a highly complicated one. In.

animals it is almost universally accomplished bj the association of individuals

of two kinds, males ViwA females, each characterised by peculiarities of structure
and external appearance, and both necessary for the production and proper
fertilization of the germ of the future individual.

All animals are produced from eggs, and when enveloped in this way are
called emhryos

—the period passed in this condition being called the emhryonic
period. Eggs are usually oval or spherical in shape, and are contained in the

body of the female in sacs called ovaries, being at that time of very minute
size, and merely consisting of little cells containing what is called yolk or

yolk-substance, with other similar cells, namely, the germinative vesicle and
the germinating dot.

The number of eggs is large in proportion as the animal is of lower organi-
zation ; thus the ovary of a herring contains more than 25,000 eggs, while
that of birds docs not contain more than one or two hundred, and the higher
mammalia produce only one at a birth.

At a certain period the eggs leave the ovary, and being fertilized are either

discharged by the animal {laid), or else remain within the body till the young
is fully developed. Animals in which the former habit is usual are called

oviparous, while those which produce living young arc said to be viviparous,
or in some cases ova-viviparous.

The formation and development of the young animal within the cg^ is a
most mysterious phenomenon, and the changes undergone differ materially
in the various natural groups of animal.^. In some animals, there are inter-

mediate conditions between the embryonic and perfect state, but generally,
and indeed invariably in the more highly organized groups, the young as it

emerges from the egg, or is born, possesses
the external form and habits of the

species. The metamorphoses in the excejjtional cases are sometimes extremely
curious, and their cause very dillicult to comf)rehend.

1.37 Classification of Animals.—In considering the arrangements of the
nervous sj'stem we have seen that four important distinctions can be drawn
amongst animals, and these point to a natural division into four departments,
which are generally called, respectively, I. Veutebbata; II, Auticulata;
III. MOLLUSCA; IV". KaDIATA.

Of these the vertebrata are conveniently grouped into four classes, which
all have an internal skeleton with a back-bone for its axis. The classes are
1. Mammals (animals which suckle tiieir young); 2. Birds; 3. JReptiles ;

and 4. Fishes. These divisions are all so well known and so natural that they

Principles nf Zoology, by Agussiz and Guulil, (Boston, 1848,) p. 72.
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require no special description, but their subdivisions are also important. The
most convenient arrangement is perliaps the following :

—
CLASS MAMMALIA, (QUADRUPEDS AND BIPEDS.)

Order. Example.
I. BiMANA (two-handed) . .

II. QuADRUMANA ( four-handed)
HI. Chiroptera (finger-winged)
IV. Insectivora (insect-eating) .

"V. Plantigrade Carnivora
VI. Digitigrade Carnivora .

VII. Amphibia (aquatic mammals)
VIII. RoDENTiA (gnawing) . . .

IX. RuMiNANTiA (ruminating) .

X. Pachydermata (thick-skinned)
XI. Edentata (toothless) . . .

XII. Marsupiata (pouched) . .

Man.

Monkeys.
Bats.

Hedgehog.
Bear, Badger,
Cat, Lion.

Whale, Porpoise, Seal.

Rat, Hare, Squirrel.

Ox, Sheep, Deer.

Elephant, Rhinoceros, Pig, Horse.

Sloth, Ant-eater, Armadillo.

Opossum, Kangaroo.

CLASS AVES, (BIRDS.)

I. Raptores (birds of prey) . . . Vultures, Hawks, Owls.

II. Scansores (cZimSers) Cuckoos, Woodpeckers, Goatsuckers.

III. Oscines (songsters) Sparrows, Linnets, Crows.

IV. Gallinace^e (gallinaceous birds) . Pheasants, Fowls, Pigeons.
V. Grallatores (waders) .... Herons, Bitterns, Plovers.

VI. Natatores (swimmers) .... Geese, Divers, Gulls.

CLASS REPTILIA, (REPTILES.)

I. DiKOSAVRiA* Megalosaurus, Jguanodon.
II. Enaliosavria* Ichthyosaurus, Plesiosaurus.

III. Crocodilia Crocodiles.

IV. Lacertilia Lizards.

V, Pterosavria* Pterodactyl.
VI. Chelonia Tortoises, Turtles.

VII. Ophidia Serpents.
VIII. Batrachia Frogs.

CLASS PISCES, (FISHES.)

I. Ganoid (scales splendent) . . . Sturgeon.
II. Placoid (scales plated) .... Sharks and Rays.

III. Ctenoid (scales comb-shaped) . . Perch.

IV. Cycloid (scales circular) . . . Cod, Herring.

The Aeticulata are divided conveniently into three classes—1. Insects;
2. Crustaceans; and 3. Worms. The Mollusca also into three—1. Cephalo-
poda (having locomotive and prehensile organs ranged round the mouth) ;

2. Gasteropoda (creeping on a flattened disc or foot) ; 3. Acephala (having
no distinct head, and enclosed in a bivalve shell). The Eadiata again
are divided into three classes — 1. Echinoderms (bearing spines on the
external surface, like the sea-urchins) ; 2. Acalephe (jelly-fish, often stinging
like nettles, as the medusae) ; 3. Polyps (fixed like plants, and with a series

of flexible arras round the mouth—often compound) . The further subdivisions
it is not necessary here to discuss.

The technical or natural history names of animals, as of plants, are

composed of two terms, one generic, including a considerable variety of
structure united by some marked and important characteristics, and the
other specific or trivial, forming an adjective or qualifying addition to the

generic designation. Several genera combined together (possessing some
characters in common) are called a family

—families are combined to form

• Those orders and genera of which the names are printed in italics, are not now represented
en the Earth by any existing species.
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orders, and orders form classes; the various divisions correspondinfr to
which names we have already enumerated in the preceding page.

Since the specific name is the ultimate point to which we arrive in classi-

fying, it is important that every one should have a clear idea on this subject.A Genus is generally foimded on some distinct peculiarities of anatomical
structure ; such as (in the case of a Vertebrate) the number, disposition, and
proportions ofthe teeth, claws, fins, &c.; while a Species depends on characters
which are sometimes external, sometimes apparently trivial, but Mhich are

always supposed to be sufficiently real to prevent accidental admixtxire ofrace.
There is also recognised another and a lower distinction, that of Vanety, which,
unlike Species, includes apparent and possible mixtures of race. It has been
usual to consider that nature has set a broad and marked barrier between
species, not allowing of any infraction, but this appears to be in reality a some-
what arbitrary assumption, although there is no doubt that the production of
varieties from what are generally regarded as distinct species is rarely effected,

except under the influence of extraordinary external circumstances.*
The real difficulty in the case of animals, as in plants, arises from au

occasional interference with what appears at first to be an universal law, that
of the production of similar types in parts of the Earth widely removed, but
of similar climate. We shall nave occasion to revert to this part of the subject.
We quote the following from the introduction to a work already referred

to (Agassiz and Gould's Principles of Zoology) as fitly concluding this section,

by stating what is most required of the elements of Zoology for the purposes
of Physical Geography :

—
' For each of these groups, whether larger or smaller, we involuntarily

picture in our minds an image made up of the traits which characterise the

group. This ideal image is called a Type, a term which there is frequent
occasion to employ in speaking of the Animal Kingdom. This image may
correspond to some one member of the group, but it is rare that any ono

species embodies all our ideas of the class, family, or genus to which it belongs.
Thus we have a general idea of a bird, but this idea does not correspond to

any particular bird, or any particular character of a bird. It is not precisely
an ostrich, an owl, a hen, or a sparrow ; it is not because it has wings, or

feathers, or two legs ; or because it has the power of flight, or builds nests.

Any or aU these characters would not fully represent our idea of a bird, and yet
every one has a distinct ideal notion of a bird, a fish, a quadruped, &c. It ia

common, however, to speak of the animal which embodies most
fully

the
characters of a group aa the type of that group. Thus we might, perhaps,
regard an eagle as the type of a bird, tlie duck as the type of a swimming-
bird, and the mallard as the type of a duck.'

138 Statistics of Animals.
—It is not possible to appreciate the importance

of the subject we are now considering, either with reference to the grand
features of general Zoology, or the details concerning the distribution of

animals, without some reference to actual statistics. It is not enough to

regard nature generally with admiration, or even to study carefully some
detached points

—we must also become acquainted with the extent of material
for observation and learn the true spirit that animates the whole. * We must

acquire a proper conception of the varied affinities which combine beings

together, so as to make of them that vast picture in which each animal, each

group, each class has its place, and from which nothing could be removed
without destroying the proper meaning of the whole.'

It is only withm a short time that Zoology has so far extended itself as to

become fairly beyond the grasp of any single individual. A century ago, the

number of known animals did not exceed 8000, and thus fewer species
were known in the whole Animal Kingdom than are now contained in many
private collections of certain families of insects merely.

• Tliis subject will be found considered in further detail in paragraph IGC in the chapter Oil

Ethnology.
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The number of vertebrate animals may now be estimated at 20,000. Of
these there are about 1500 species of mammals pretty precisely known, and
the nxmiber may probably extend to 2000.

There are about 4000 or 5000 species of birds well known, and the probable
number is GOOO.

The number of reptiles is aboxit the same as that of mammals—namely,
about 1500 described species, and 2000 in all.

The fishes are more numerous. The number in the museums of Europe
are about 5000 to 6000 species, but the total number may extend to 10,000.

The invertebrata are much more numerous. Of Mollusca there are pro-
bably from 8000 to 10,000 species in collections. There are collections of
marine shells, bivalve and univalve, which amount to 5000 or 6000, and
collections of land and freshwater shells extending to 2000 species. The
total number of mollusks may probably exceed 15,000 species.

Among the Articulata it is difficult to estimate the number of species.
There are collections of coleopterous insects which number from 20,000 to

25,000 species, and it is quite probable that by uniting the principal collections

60.000 or 80,000 species might now be counted. For the whole department
of Articulata, comprising the Crustacea, cirrhipeda insects, red-blooded worms,
intestinal ^^orms, and infusoria, so far as they belong to the department, the
number would already amount to 100,000, and may be safely estimated as

reaching double that sum.
The Eadiata, including the echini, starfishes, medusae, and polyps, cannot

be estimated at less than 10,000 species. AYe may thus present the following
tabular view.

Known. Estimated.

Mammals 1,500 .

Birds 5,000 .

Keptiles 1.500 .

Fishes 6,000 .
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in one animal whicli has the same function, or does the same work as another

part or organ in a different animal;' while a homologiie is
' the same organ ia

different animals under ev<srj variety of form and function.' It will not be
difBcult to understand, from these definitions, something of the true meauing
of the words on which so much stress has been laid, but a iQW examples will

render their use still more clear.

In a very general way we may show this, by considering the nature of the

wings by which various animals fly, the legs or arms which others use for

walking and running, and the fins by means of which fishes swim—in a word,
of the organs of locomotion. There is analogy between the wing of a

butterfly and that of a bird, for both of them serve for flight, but they are

not homologous, since a different organ is employed. On the other hand,
the fore leg of a quadruped is homologous to tne wing of a bird, but not

strictly analogous, for the same organ is employed, but the same purpose is

not attained. Thus, also, the fin of a porpoise is homologous to the fin of a
fish, being at the same time analogous, since both are employed in swimming,
and both are modifications of the same organ.

Affinities are different, and indicate closer relations. Thus, there is affinity
between the leg and foot of a man and the paddle of a seal, for both are

constructed on the same plan, and the afilnity in this case is far more
important than the analogy and homology that exist between seals and fishes,

in their structure and habits. Affinities, rather than analogies and homologies,
are therefore most useful in guiding us in the arrangement of animals.

Resemblances are traced not only in the parts of the individual or

species, but in general external character, with regard to genera and larger

groups. Usually we may consider, that in any natural arrangement, such as

we have endeavoured to give, there will be resemblances of affinity between
all species collected together in any group, whether large or small—that, in

other words, all animals in the first place
—all vertebrata in the next—all

mammals in the third—all monkeys in the fourth—and all baboons in the
fiftb place, have different degrees of affinity, gradually becoming closer as the
number of species included is smaller. On the other hand, there will bo

analogy between some vertebrata and some moUusca or articulata, between
carnivorous quadrupeds and birds of prey, between different tribes of car-

nivora and so on ; and thus each natural group of organic beings will present
resemblances of different kinds, which must ne estimated, each according to

its true value, in any general view of the whole Animal Kingdom.
It is important also to remember, that investigations concerning the true

nature and relations of animals should not be limited to the adult, but extend
over the whole course of development. If this is not done, some peculiarities
of structure which are predominant at one period of life, will be exaggerated
in importance, and others neglected. Thus, the organs of respiration, which

ap])ear to be most essential characters for classification, if we regard only the

full-grown animal, are found, on examining and comparing their various states

in tlie same individual, to be quite subservient to the nervous system. The

comparative study of development is also not less valuable, as a means of

estimating the relative position of animals. Thus, the caterpillar, in becoming a

butterfly, passes from a lower to a hiiilier development, and therefore, those

animals, such as worms, wliit-h resemble the caterpillar, must occupy a lower
rank than those approaching the butterfly.

All animals undergo changes, or metamorphoses, during the earlier period
of their existence, although in many cases, especially in those of highest grade,
these take place before birth, and during the embryonic period. It is only
by connectmg the two kinds of transformation—namely, those that take place
before and those after birth, that we are furnished with means of ascertaining
the relative perfection of animals ; so that, in fact, such transformations

become a natural key to tlie gradation of types. No one can properly
appreciate the structure of animals and the difference of races, or com-

prehend, even in a very inferior degree, the law that governs the placing of
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groups in certain districts, adapts them a certain climate and certain food,
and enables them to resist certain changes, without knowing something of the

nature of analogy and affinity, and the changes of structure that take place in

the individual and the species, in passing through all the various forms of its

existence, as an organized being.

140 Natural Grouping of Animals in a ' Fauna.'—The collection of
animals inhabiting any particular region, including all the species, both

aquatic and terrestrial, is called its Fauna, iust as the plants of a country
combine to form its Flora. It is not necessary that every species should be

pecuhar, only there must be some special distribution of famuies, genera, and

epecies, and a preponderance of certain types, sufficiently important and

prominent to impress upon the group well-marked features. Thus, the fauna
of New Holland is characterised by the existence there of tribes of quadrupeds
of the Marsupial order, that of South America by Edentata. The polar
bear and reindeer are characteristic of the arctic regions of the Earth, and
certain peculiarities of structure m monkeys at once distinguish the faunas
of Asia and America, in those parts where monkeys appear.

As animals feed either on other animals, or on vegetables, it is evident

that, ultimately, the distribution of animals will depend on vegetable life.

Thus, there arises a relation between the fauna of a locality, its climate, and
its flora; but although this is certainly very important, it must not be

forgotten that while plants chiefly
inhabit land, animals range far more

widely, and exist to such an extent m water, that it has been even said, that
the ocean is the true home of the Animal Kingdom, and this is certainly the
case in those extreme latitudes where vegetable life entirely ceases, and
where the sea teems with animals of all classes and all dimensions. The chief

influence of extreme cold seems to be to render more uniform the distribution

of species, so that many of the large quadrupeds, for example, are common to

Europe, Asia, and America, within certain high latitudes, while the faunas of

tropical Asia are totally distinct from those either of tropical Africa, or tropical
America. A wide tract of deep sea, and the existence of broad desert tracts,
loftv mountains, and distinct zones of climate on land, limit Faunas very
stritingly, as we find on comparing the productions of the Cape of Good
Hope with those of Cape Horn, and this is even the case when latitude and
chmate are very nearly similar. The depths of the ocean are, indeed, quite
as impassable for marine species as high mountains are for terrestrial

animals, and it would be as difficult for a fish or a moUusli to cross from the
coast of Europe to that of America, as it would be for a reindeer to pass
from the arctic to the antarctic regions across the torrid zone. It is pro-
bable that the deepest parts of the ocean are absolutely untenanted, for there
seem there no means of subsistence, and fev^ animals are organized so as to

resist the pressure of a column of water many thousand fathoms in height.
The animal inhabitants of the sea are, therefore, as strictly limited to

districts as those of the land ; and as by far the larger proportion depend on
the adjacent shores more or less for their means of existence and their shelter

from natural enemies, no doubt the limits of the marine are less easily
defined than those of terrestrial Faunas, but still marked differences are

discernible, while freshwater species vary, not only in different zones, but
even in the rivers and lakes of the same district.

The range of species does not depend on powers of locomotion, but on the

contrary, animals which move slowly and with difficulty, generally have a
wide range, while those which are active are often very narrowly hmited.

Thus, the common oyster extends on the American coast from Cape Cod
to the Carolinas, and is, as we know, also common over a long line of coast on
this side of the Atlantic, so that its range is absolutely very great ; and when
compared to that of some fleet animal, as the moose, appears enormous. It is

indeed possible that the very want of power to travel really contributes to

the diffusion of this and some other species, since when once removed they
cannot return, and their eggs being leit to the mercy of marine currents, may
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be drifted very far, wliile fishes depositing their spawn in sheltered hays and
inlets, are secured from wide dispersion.

The nature of their food has an important bearing upon the grouping of

animals, and upon the extent of their distribution. Carnivorous animals are

generally less confined in their range than herbivorous ones, because their

food is almost everywhere to be fovmd. The herbivora, on the other hand,
are restricted to the more limited regions corresponding to the different zones
of vegetation. The same remark may be made with respect to birds. Birds
of prey, hke the eagle and vulture, have a much wider range than the

granivorous
and gallinaceous birds. Still, notwithstanding the facilities they

ave for change of place, even the birds that wander widest recognise limits

which they do not overpass. The condor of the Cordilleras does not descend
into the temperate regions of the United States ; and yet it is not that he
fears the cold, since he is frequently known to ascend even above the highest
summits of the Andes, and disappears from view where the cold is most
intense. Nor can it be from lack of prey.

Finally, to obtain a true picture of the zoological distribution of animals,
not the terrestrial types alone, but the marine species, must also be included.

Notwithstanding the uniform nature of the watery element, the animals which
dwell in it are not dispersed at random, and though the limits of the marine

may be less easily defined than those of the terrestrial fauna, still marked
diflferences of the animals in the great basins are not less observable. Pro-

perly to apprehend how marine animals may be distributed into local faunas,
it must be remembered that their residence is not in the high sea, but along
the coasts of continents and on soundings. It is on the banks of Newfound-
land, and not in the deep sea, that the great cod fishery is carried on ; and it

is well known that when fishes migrate, they take care to rim along the
shores. The range of marine species being therefore confined to the vicinity
of the shores, their distribution must be subjected to laws similar to those

which regidate the terrestrial faunas. As to the fresh-water fishes, not only
do the species vary in the different zones, but even the different rivers of the
same region have species peculiar to them, and not found in neighbouring
streams.
A very influential cause in the distribution of aquatic animals is the depth

of the water. The moUusks, and even the fishes found near the surface

between high and low water, differ, in general, from those living at the depth
of twenty or thirty feet, and these again are found to be different from those
which are met with at a greater depth. Their colouring in particular varies

according to the quantity of light they receive, as has also been shown to be
the case with the marine plants.

It is sometimes the case that one or more animals are found upon a
certain chain of mountains and not elsewhere ; as for instance, the mountain

sheep upon the Rocky Mountains, or the chamois and the ibex upon the

Alps. The same is also the case on some of the wide plains or prairies. This,

however, does not entitle such regions to be considered as having an

independent fauna, any more than a lake is to be regarded as having a

peculiar fauna exclusive of the animals of the surrounding country, merely
Dccause some of the species found in the lake may not ascend the rivers

emptying into it. It is only when the whole group of animals inhabiting
a region has such peculiarities as to give it a distinct character, when
contrasted with animals found in surrounding regions, that it is to bo

regarded as a separate fauna. Such, for example, is the faima of the great

steppe
or plain of Gobi, in Asia, and such also that of tlie chain of the

EocKy Mountains may prove to be when the animals inhabiting them are
better known.

The migration of animals might at first seem to present a serious difficulty
in detcrmming the character or the limits of a launa ; but this difficulty

ceases, if we regard the country of an animal to be the place where it makes
its habitual abode. As to birds, which of all auimalB >> audcr the farthest, it
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may be laid down as a rule that they belonjr to the zone in which they breed.
Thus the gulls, many of the ducks, mergansers, and divers, belonging to the
boreal regions, though they pass a portion of the year with us. On the other

liaud, the swallows and martins, and many of the gallinaceous birds, belong
to the temperate faunas, notwithstanding that they migrate during winter
to the confines of the torrid zone. This rule does not apply to the fishes who
annually leave their proper home and migrate to a distant region, merely for

the purpose of spawning. The salmon, for example, comes down from the
north to spawn on the coasts of Maine and Nova Scotia.

Pew of the mammals, and these mostly of the tribe of Eodents, make
extensive migrations. Among the most remarkable of these are the Kamts-
diatka rats. In spring they direct their course westward in immense troops,
and after a very long journey, return again in autumn to their quarters, when
their approach is anxiously awaited by the hunters, on account of the fine

furs to be obtained from the numerous carnivora which always follow in their

train. The migrations of the lemmings are marked by the devastations they
commit along their course, as they come down from the borders of the Frozen
Ocean to the valleys of Lapland and Norway ; but their migrations are not

periodical.

141 Distribution of the Fminas.—We have stated that all the faunas of

the globe may be divided into three departments, corresponding to as many
great climatal divisions—namely, the glacial or arctic, the temperate, and the

tropical faunas. These three divisions appertain to both hemispheres, as we
recede from the equator towards the north or south poles. It will hereafter

be shown that the tropical and temperate faunas mav be again divided into

several zoological provinces, depending on longitude or on the pecuHar
configuration of the continents.

No continent is better calculated to give a correct idea of distribution into

faunas as determined by climate than the continent of America, extending
as it does across both hemispheres, and embracing all latitudes, so that all

chmates are represented upon it.

Let a traveller embark at Iceland, which is situated on the borders of the

polar circle, with a view to observe, in a zoological aspect, ttie principal

points along the eastern shore of America. The result of his observation
will be very much as follows. Along the coast of Greenland and Iceland,
and also along Baffin's Bay, he will meet with an unvaried fauna com-

posed of animals which are, for the most part, identical with those of the

arctic shores of Europe. It wUl be nearly the same along the Labrador
coast.

As he approaches Newfoundland, he will see the landscape, and with it

the fauna, assuming a somewhat more varied aspect. To the wide and naked,
or turfy plains of the boreal regions succeed forests in which he will find

various animals which dwell only in forests. Here the temperate fauna
commences ; still the number of species is not yet very considerable ; but as

he advances southwards along the coasts of Nova Scotia and New England,
he finds these species gradually increasing, while those of the cold regions
diminish, and at length entirely disappear, some few accidental or periodical
visitors excepted, who wander during winter as far south as the Carolinas.

But it is after having passed the boundaries of the United States, among
the Antilles, and more especially on the southern continent along the shores
of the Orinoco and the Amazon, that our traveller will be forcibly struck
with the astonishing variety of the animals which people the forests, the

prn'ries, the rivers and the sea shores, most of which he will also find to be
different from those of the northern continent. By this extraordinary rich-

ness of new forms he will become sensible that he is now in the domain of
the tropical fauna.

Let him still travel on beyond the equator towards the tropic of Capricorn,
and he will again find the scene change as he enters the regions where the
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Bun casts his rays more obliquely, and where the contrast of the seasons is

more marked. The vegetation will be less luxuriant, the palms will have

disappeared to make place for other trees, the animals will be less varied, and
the whole picture will recal to him, in some measure, what he witnessed in

the United States. He will again find himself in the temperate regions, and
this he will trace on, till he arrives at the extremity of the continent, the

fauna and the flora becoming more and more impoverished as he approaches

Cape Horn.

Finally, we know that there is a continent around the South Polo.

Although we have as yet but very imperfect notions respecting the animals

of this inhospitable clime, still the few which have already been observed

there, all present a close analogy to those of the arctic region. It is another

glacial fauna—namely, the antarctic. Having thus sketched the general
distribution of the fauna, it remains to point out the principal features of each

of them.

142 Arctic Fauna.—The predominant feature of the arctic fauna is its

uniformity. The species are few in number, but, on the other hand, the

number of individuals is immense; we need only refer to the clouds of birds

which hover upon the islands and shores of the north :
—the shoals of fishes—•

the salmon among others, which throng the coasts of Greenland, Iceland, and
Hudson's Bay. The same uniformity appears in the form and colour of the

animals. There is not a single bird of brilliant plumage, and not a fish with
varied hues. Their forms are regular, and their tints as dusky as the
northern heavens. The most conspicuous animals are the white bear, the

moose, tlie rein-deer, the musk ox, the white fox. the polar hare, the lemming,
and various seals, but the most important are the whales, which it is to be
remarked rank lowest among the mammals. Among the birds may be
enumerated some sea-eagles and a few waders, with an immense mimber of

other aquatic species, such as gulls, cormorants, divers, petrels, ducks, geese,

&c., all belonging to the lowest order of birds. Keptiles are altogether

wanting. The x\.rticulata are represented by numerous marine worms, and by
minute crustaceans of the orders Isopoda and Amphipoda. Insects am rare

and of inferior types. Of the type of Mollusks, there are Acephala, particu-

larly Tunicata, fewer Gastcropods, and very iew Cephalopods. Among the

llacliata are a great number of jelly-fi.shes, particularly the Beroe ; and to

conclude with the Echinoderms, there are several star-lishes and Echini, but
few Holothuria*. The class of Polypi is very scantily represented, and those

producing stonv corals are entirely wanting.
This assemblage of animals is evidently inferior to the other fatmas,

especially to those of the tropics. Kot that there is a deficiency of animal

life ; for if the species are less numerous, there is a compensation in the

multitude of individuals, and also in this other very significant fact, that the

largest of all animals, the whales, belong to this fauna.

It has already been said that the arctic fauna of the three continents is

the same ; its southern limit, however, is not a regular hue. It does not

correspond precisely with the polar circle, but rather to the isothermal zero,

that is, the line where the average temperature of the year is at 32^ of

Fahrenheit. Tiie course of this line pr'.scnts numerous luidulations. In

general, it may be said to coincide with the ajtpearance of trees, so that it

passes where forest vegetation succeeds the vast arid plains, the barrens of
IS'orth America, or the tundras of the Samoyedes. The uniformity of these

plains involves a corresponding luiiformity of plants and animals. On the

Korth American continent, it extends mucli farther southward on the

eastern shore than on the western. From the peninsula of Alashka it bends
northwards towards the I^Iacken/ie, then descends nirain towards the Bear
Lake, and comes down to near the northern shore of Xewfouiulland.

143 Tonpcrale luiuuas.—The faunas of the temperate regions of the

northern hemisphere are much more varied than that of the arctic zone. At
its northern margin, the leaves, excepting those of the pines and spruces, fall
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on the approacli of the cold season, and vegetation is arrested for a longer or
shorter period. Insects retire, and the animals which live upon them no

longer find nourishment, and are obliged to migrate to warmer regions, on
the borders of the tropics, where on the ever verdant vegetation they find

the means of subsistence.

Some of the herbivorous Mammals, the bats, and the reptiles which feed

on insects, pass the winter in a state of torpor, from which they awake in

spring. Others retire into dens, and live on the provisions they have stored

up during the warm season. The Carnivora, the Ruminants, and the most
active portion of the Rodents, are the only animals that do not change either

their abode or their habits. The fauna of the temperate zone thus presents
an ever-changing picture, which may be considered as one of its most

important features, since these changes recur with equal constancy in the

Old and the New World.

Taking the contrast of the vegetation as a basis, and the consequent
changes of habit imposed upon the denizens of the forests, the temperate
fauna has been divided into two regions, a northern one, where the trees,

except the pines, drop their leaves in winter, and a southern one, where they
are evergreen. Now as the limit of the former, that of the deciduous trees,

coincides, in general, with the limit of the pines, it may be said that the cold

region of the temperate fauna extends as far as the pines. In the United
States this coincidence is not so marked as in other regions, inasmuch as the

pines extend into Florida, while they do not prevail in the western states ;

but we may reckon as belonging to the southern portion of the temperate
region, that part of the country south of the latitude where the Palmetto or

Cabbage tree {Cliamcerops) commences, nearly all the states to the south of

North Carolina ; while the states to the north of this limit belong to the

northern portion of the temperate region.
This division into two zones is supported by observations made on the

maritime faunas of the Atlantic coast. The line of separation between them,
however, being influenced by the Gulf Stream, is considerably farther to the

north ;
—namely, at Cape Cod. It has been ascertained, that of one hundred

and ninety-seven Mollusks inhabiting the coast of New England, fifty do not

pass to the north of Cape Cod, and eighty-three do not pass to the south of

it ; only sixty-four being common to both sides of the Cape. A similar

limitation of the range of fishes has been noticed by Dr. Storer, and Dr. Hol-
brook has found the fishes of South Carolina to be different from those of

riorida and the West Indies. In Europe, the northern part of the temperate
region extends to the Pyrenees and the Alps ; and its southern portion con-

sists of the basin of the Mediterranean, together with the northern part of

Africa, as far as the desert of Sahara.

A peculiar characteristic of the faunas of the temperate regions in the

northern hemisphere, when contrasted with those of the southern, is the great

similarity of the prevailing types on both continents. Notwithstanding the

immense extent ofcountry embraced, the same stamp is everywhere exhibited.

Generally the same families, frequently the same genera represented by
different species, are found. There are even a few species of terrestrial

animals regarded as identical on the continents of Europe and America, but
their supposed number is constantly diminished, as more accurate observations

are made. The predominant types among the Mammals are the bison, deer,

ox, horse, hog, numerous Rodents, especially squirrels and hares, nearly all

the Insectivora, weasels, martins, wolves, foxes, wild cats, &c. On the other

hand, there are no Edentata, and no Quadrumana, with the exception of some

monkeys on the two slopes of the Atlas. Among birds there is a multitude of

climbers, passerine, gallinaceous, and rapacious birds. Of reptiles there are

lizards and tortoises, of small or medium size, serpents, and many batrachians,
but no crocodiles. Of fishes there is the trout family, the cyprinoids (carps),
the sturgeons, the pikes, the cod family,

and especially the great family
of herrings and scomberiods, to which latter belong the mackerel and the
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tunny. All classes of tlie Mollusks are represented ; though the Cephalopoda
are less numerous than in the torrid zone. There is an infinite number of

Articulata of every type as well as numerous Polyps, though the true corals do
not appear abundantly.

On each of the two continents of Europe and America, there is a certain

number of species which extend from one extreme of the temperate zone to

the other. Such, for example, are the deer, the bison, the cougar, the flying

squirrel, numerous birds of prey, several tortoises, and the rattlesnake in

America; and in Europe the brown bear, wolf, swallow, and many birds of prey.
Some species have a still wider range, like the ermine, which is found from

Bhering's Straits to the Himalayan Mountains, that is to say, from the coldest

regions of the arctic zone, to the southern confines of the temperate zone. It

is the same with the musk-rat, which is found from the mouth of Mackenzie's
River to Florida. The field mouse has an equal range in Europe. Other

species, on the contrary, are limited to one region, xhe Canadian elk is

confined to the northern portion ; and, on the other hand, the prairie wolf,
the fox-squirrel, the bassaris, and numerous birds, never leave tne southern

portion.*
In America, as in the Old World, the temperate faima is further subdi-

vided into several districts, which may be regarded as so many zoological

provinces, in each of which there is a certain number of animals differing from
those in the others, though very closely alHed. Temperate America presents
us with a striking example in this respect. We have, on the one hand—

I. The fauna of the United States, properly so called, on this side of the Rocky
Mountains.

II. Tlie fauna of Oregon and California, beyond those mountains.

lliough there are some animals which traverse the chain of the Rocky Mountains,
and are found in the prairies of the Missouri, as well as on the banks of the Columbia,
as for example, the Rocky Mountain deer {Antilope furcifer,) yet if we regard the
whole assemblage of animals, they are found to difTer entirely. Thus, the rodents,

part of the ruminants, the insects, and all the mollusks, belong to distinct species.
The faunas or zoological provinces of the Old World which correspond to these are—
I. The fauna of Europe, which is very closely related to that of the United States

proper.
II. The fauna of Siberia, separated from the fauna of Europe by the Ural

Mountains.
III. The fauna of the great Asiatic table-land, which, from what is as yet known

of it, appears to be quite distinct.

IV. The fauna of China and .Japan, which is analogous to that of Europe in the

birds, and to that of the United States in the reptiles, as it is also in the flora.

Lastly, it is in the temperate zone of the northern hemisphere that we meet with
the most striking examples of those local faunas which have been mentioned above.

Such, for example, are the faunas of the Caspian Sea, of the Steppes ofTartary, and of

the Western Prairies.

The faunas of the southern temperate regions difTer from those of the

tropics as much as the northern temperate faunas do ; and like them, also,

may be distinguished into two provmces, the colder of which embraces

Patagonia. But, besides differing from the tropical faunas, they are also

quite dissimilar to each other on the different continents. Instead of that

• The typos wliich are peculiar to temperate America, and are not found in Europe, are,

the opossum, several genera of insectivora, among them the shrew-mole, (Scalops aquaticus,)
and the Btar-nose mole, (Condylura cristata.) which replace the mygale of the Old M'orld ;

several genera of rodents, especially the musk-rat. Among the types characteristic of America
must also be reckoned the enapping-turtle among the tortoises; the menobranchus and

menopoma among the salamanders ; the garpike and amia among the fishes ; and, finally,

among the Crustacea, the limulus. Among the types which arc wanting in temperate America,
and which are found in Europe, may be cited the horse, the wild boar, and the true mouse.
All the species of domestic mice wliich live in America have been brought from the Old World.
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general resemblance wliich we have noticed between all the faunas of tlio

temperate zone of the northern hemisphere, we find here the most com-

plete contrasts. Each of the three continental peninsulas which jut out

southerly into the ocean represents, in some sense, a separate Avorld.

The animals of South America, beyond the tropic of Capricorn, are in all

respects different from those at the soutliern extremity of Africa. The

hyenas, Mild boars, and I'hinoceroses of the Cape of Good Hope have no

analogues on the American continent j and the difference is equally great
between the birds, reptiles, and fishes, insects and moUusks. Among the most
characteristic animals of the soutliern extremity of America are pecuhar
species of seals, and especially, among aquatic birds, the penguins.

New Holland, with its marsupial mammals, with which are associated

insects and mollusks no less singular, furnishes a fauna still more peculiar,
and which does not approach those of any of the adjacent countries. In the
seas of that continent where everything is so strange, we find the curious

shark, with paved teeth and spines on the back (Cestracion Philippi), the only
living representative of a family so numerous in former zoological ages. But
a most remarkable feature of this fauna is, that the same types prevail over
the whole continent, in its temperate as well as its tropical portions, the

species only being different at different localities.

144 Tropical Faunas.—The tropical fiiunas are distinguished on all the
continents by the immense variety of animals which they comprise, not less

than by the brilliancv of their coverings. All the principal types of animals
are represented, and all contain numerous genera and species. We need only
refer to the tribe of humming-birds, which numbers not less than 300 species.
But what is very important is, that here are concentrated the most perfect
and also the oddest types of all the classes of the Animal Kingdom. Tiie

tropical region is the only one occupied by the quadrumana, the hei'bi-

vorous bats, the great pachydermata, such as the elephant, the hippopotamus,
and the tapir, and the whole family of edentata. Here, also, are found the

largest of the cat tribe, the lion and tiger. Among the birds we may mention
the parrots and toucans, as essentially tropical ; among the reptiles, the largest
crocodiles and gigantic tortoises

; and finally, among the ai"ticulated animals,
an immense variety of the most beautiful insects. The marine animals as a

whole are eqiuilly superior to those of other regions ; the seas teem with
crustaceans and numerous cejahalopods, together with an infinite variety of

gasteropods and acephela. The echinoderms there attain a magnitude and

variety elsewhere unknown ; and lastly, the polyps there display an activity
of which the other zones present no example ; whole groups of islands are

covered with coral reefs formed by those little animals.

The variety of the tropical fauna is further enriched by the circumstance
that each continent furnishes new and peculiar forms. Sometimes whole

types are limited to one continent, as the sloth, the toucans, and the hum-
ming-birds to America; the giraffe and hippopotamus to Africa; and again,
animals of the same group have diflerent characteristics, according as they
are found on different continents. Thus the monkeys of America have flat

and widely separated nostrils, tliirty-six teeth, and generally a long pre-
hensile tail. The m )nkeys of the Old World, on the contrary, have nostrils

close together, only thirty-two teeth, and not one of them has a prehensile
tail.

But these differences, however important they may appear at first glance,
are subordinate to more important characters, which establish a certain general

affinity between all the faunas of the tropics. Sucli, for example, is the fact,

that the quadrumana are limited on all the continents to the warmest regions;
and never, or but rarely, penetrate into the temperate zone. This distribution

is a natural consequence of the distribution of the palms ; for as these trees,

which constitute the ruling feature of the flora of tlie tropics, furnish to a

gi'cat extent the food of the monkeys on the two continents, we have only to
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trace the limits of the extent of the pahns, to have a pretty accurate indica-
tion of the tropical faunas on all three continents.

The tropical fauna of Asia, comprising the two peninsulas of India and
the isles of Sunda, is well marked. It is the country of the gibbons,
the red ourang, the royal tiger, the gavial, and a multitude of peculiar
birds. Among the fishes the family of Chetodons is most numerously
represented. Here also are found those curious spiny fishes, whose intri-

cate gills suggested the name {LahyrintJiici) by which they are known.
Fishes with tufted gills are more numerous here than in other seas. The
insects and moUusks are no less strongly characterized. Among others is

the nautilus, the only living representative of the great family of largo
chambered shells, which prevailed so extensively over other tj-pes in former

geological ages.
The tropical zone of Africa is distinguished by a striking uniformity in

the distribution of the animals, which corresponds to the uniformity of the
structure and contour of tliat continent. Its most characteristic species are

spread over the whole extent of the tropics; thus the girafl'e is met with
from Upper Egypt to the Cape of Good Ilope. The hippopotamus is found
at the same time in the Nile, the Niger, and Orange lliver. This wide

range is the more significant as it also relates to herbivorous animals, and
tlius supposes conditions of vegetation very similar over wide countries.

Some forms are nevertheless circumscribed within narrow districts, and
there are marked differences between the animals of the eastern and M'esteru

pliores. Among the remarkable species of the African torrid region are
the baboons, the African elephant, the crocodile of tlie Nile, a vast number
of antelopes, and especially two species of ourang-outang, the chimpanzee
and another large and remarkable animal of the same kind, recently described

by Drs. Savage andWyman. Ihe fislics of the Nile have a tropical character

as well as the animals of Arabia, which are more allied to those of Africa than
to those of Asia.

The large island of Madagascar has its peculiar fauna, characterized by
its makis and its curious rodents. It is also the habitat of the aya-aya.

Polynesia, exclusive of New Holland, furnishes a number of very curious

animals, which are not found on the Asiatic continent. Such are the herbi-

vorous bats and the galeopithecus, or flying maki.*
Several well marked faunas may be aidtiuguished in the tropical part of

the American continent—namely,
I. The fauna of Brazil, characterized by its gigantic reptiles, its monkeys,

its Edentata, its tapir, its humming-birds, and its astonishing variety of
insects.

II. The fauna of the western slope of the Andes, comprising Chili and

Peru; and distinguished by its llamas, vicunas, and birds, which difl'er from
those of the basin of the Amazon, as also do the insects and mollusks.

III. The fauna of the Antilles and the Gulf of IVrexico. This is especially
characterized by its marine animals, among which the manatee is particularly
remarkable ; an infinite variety of singular fishes, embracing a large number
of Plectognaths ;

also Mollusks, and Eadiata of peculiar, species. It is in this

zone that the Pentacrinus caput-vicduscB is found, the only representative in

the existing creation of a family so numerous in ancient epochs, the Criuoidea
Mith a jointed stem.

The limits of the fauna of Central America cannot yet be well defined,
from want of sufficient knowledge of the animals which inhabit those regions.

145 Sjjccial IJis/ribution of QvjlVUVma^x.— In addition to the facta

already given with regard to the various faunas in dUierent parts of the

• For tlie whole of this account of the distribution of tlie faunas, the author is indcT'tod to

an excfllent abstract given by I'rof. Agassiz, in his I'riiin'ji/rt n/ Xnnlo/r,,, recently pubHshed in

Ajiierica. The above five sections are adopted witli httle cliange from that work, chapter xiii.

A A
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•world, it is desirable that we should consider also the special distribution of
various races and natural tribes of animals. Of those which are calculated

to give useful information of this kind, the great division of Vertebrata
includes by far the larger number, and we now proceed to explain in what
manner the class of Quadrumana is constituted with reference to climate

and position.
Of the Quadrumana there are two subdivisions, the SimicB, or monkeys,

and the Frosimice, or makis. Of the former there are two families, the

one having oblique and wide set nostrils and a human-like system of teeth,
and characteristic of the Old World; and the other having nostrils placed
at the side and wide asunder, with three false grinders on each side ojp both

jaws, found only in America. There are in all one hundred and seventy
described species, of which seventy-nine belong to the former and ninety-one
to the latter country. There are thirty-two species of makis, making m all

two hundred and two described Quadrumana.
With regard to the distribution of these two hundred and two species,

we find that the apes are concentrated in countries under the equator, and
there have their maximum. Of the three equatorial regions of Asia, Africa,
and America, that of America (Brazil) has by far the greatest number of

species, the amoimt being nearly double that of the continents of the Old
World. Probably the greatest number of species of apes occur in the Silvas,
on the banks of the Amazon, whence they extend to the eastern declivity of
the Andes; they do not, however, cross the chain, since, on the whole western
side of the Cordilleras, from Panama to Chili, only one or two species of
the spider-monkey {Ateles) occur, and these are confined to Peru. Kot only
is the maximum of aU the apes of the New World found in Brazil, but the
maximum of each single genus also occurs there.

Of nine genera of monkeys found in the Old World, five are common to

Asia and Africa. Four of these (the baboons, magots, macacos, and long-
tailed monkeys, Cercopithecus) belong to the group of tailed monkeys,
and the other (the Orangs) to the tailless monkeys. Of the other four genera
the tailed gibbons are foimd only in Sumatra, and the solemn apes
{SemnopUhecus) occur pretty widely distributed in the islands of the Indian

Archipelago, and are met with also in India and China, but nowhere in

Western Asia or Africa. The whole group of the gibbons corresponds pretty
nearly in distribution with that of the solemn apes, and the two groups are

similarly limited, while thumbless apes ( Colobus) are strictly limited to Africa,
and chiefly confined to about sixteen degrees on each side of the equator.

The Baboons {Cynocephalus) are large, ferocious, and dangerous apes,

attaining the size of a wolf, and remarkable for their canine physiognomy,
whence their name has been derived, {kvvt), cyne, dog, K((f>a\r], cephale, head.)
There are two groups of them—viz., the baboons proper and the mandrills.
One species of the former is nearly confined to the Cape of Good Hope,
another to the vicinity of the Red Sea, another to Northern and Central

Africa, and another to Asia (East Indian Islands). The mandrills are exclu-

sively met with in Central Africa.

The Magots are represented in North Africa and Europe by the Barbary
ape, and in Sumatra by another species. The Barbary ape is not indigenous
in Europe, but has migrated from Ceuta to Gibraltar, the only European
locality in which it occurs.

There are two divisions of macacos—the long-tailed and short-tailed.

They are both widely spread, but the second division occurs only in Asia,

inhabiting Hindustan, Ceylon, Java, and Sumatra. The species of the
former abound in the East Indian Islands and occur also in Africa.

The Thumbless apes ( Colobus) form a peculiar African group of the Asiatic

genus Semno'pitJiecus, (Solemn apes). The latter are long-tailed and have a
slender body; they are mild, intelligent, and slow. They abound in India,

Ceylon, and the South-eastern Archipelago, and one species extends into

China, Cochin China, and the Malay peninsula, where its flesh is highly
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Erized

as an article of food. The African thumbless apes liave a singular
ead of hair, and there are several (eight) species of them.
The Long-tailed monkeys {CercopitJtecus) are chiefly African, where they

are described as being singularly abundant. The proper habitat of the genus
is Western Africa, but six species occur in Asia, one of which is common to

the two continents. One species reaches far south in Africa, and another
inhabits the island of Mauritius.

The Tailless monkeys are of two groups, the long-armed apes (gibbons)
and the orangs. The former inhabit only the most secluded parts of India
and the Eastern Archipelago ; the latter are found botli in Asia and Africa,
but are limited to about thirteen degrees latitude on each side of the equator,
and occur chiefly in the interior of the country.

The Monkeys of the New World differ remarkably from those of the

Old, especially in their smaller size and less ferocious manners, in the

possession of naked callosities, and in the want of cheek pouches. They
form two groups, and include, as we have already said, a very large number
of species. The monkeys of the first group all possess prehensile tails; they
include the howlers, (nine species,) the s-pider monkeys, (two,) the gluttonous

monkeys, (two,) and the u-eepers, (twenty-three.) The species of the first

genus are of large size and have the widest circle of distribution, being found
as far north as Panama, and extending also to the south polar limit of the

whole race. The spider monkeys inhabit chiefly Brazil and Guiana ; they
are generally mild, timid, melancholy, and inactive. The gluttonous monkeys
are strictly confined to the tropical countries in the interior of South America,
and the weepers, although found in greatest numbers in Guiana, extend
southwards to the tropic of Capricorn ; they are mUd, quick and lively in

their movements, and excellent climbers. The second group of American

monkeys are chiefly Brazihan, and they generally have large tails and bushy
hair.

The Makis include thirty-two species, of which fourteen are Lemurs, and
six Loris. The Lemurs are exclusively confined to Madagascar and the

adjacent islands, and so are also another group [Lichanotus), the largest of

the tribe, attaining the size of a baboon. The Lorises are distributed

through Asia, and are remarkable for their nocturuiil habits, and large

sparkling eyes.

Among the Monkeys of the Old World, one of the solemn apes {Semno'

pithecus entellus) ascends to the gi-eatest height attained by the Quadrumana,
and where there is wood, individuals are found on the slopes of the Himalayan
Alountains, 13,000 feet above the sea. In Africa the Macacus montanus is

found in Abyssinia, to the height of 8000 feet, and one of the liowling monkeys
of America occurs on the eastern side of the Andes, at more than 11,000 feet

elevation.

146 Distribution o/* Carnivora.—Tlie Carnivora are so important, as

well by their number as in their distribution, that they require to be con-

sidered in some detail. The families of Carnivora are five—four of them
terrestrial, and the fifth marine. They are divided into sixty-six genera,
and about five hundred and twenty-six species ; of tliese the first family, or
bats (Ciiiroptera), includes two hundred and twenty-four species ; the insect-

eaters (Insectivoka), sixty-one; the Plantigkada, thirty-four; and the

DiGiTiGRADA, One hundred and ninety-five ; the remainder are Amphibia.
The distribution of the Bats is most considerable within the tropics, where

there are seventy-two species in Asia, forty-one in Africa, and fifty-five in

America, without including the species in New Guinea and the islands of the

Pacific, which number twenty-five species. The most extensive genus (that

including the common bats of Europe) is also the most widely distributed,

ranging from the Arctic circle to the extremity of Australia, and also into

South America.
The Insectivora are pretty generally distributed throughout the great

continents, but are entirely absent in the islands of the Pacific Ocean,
a A 2
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including Australia, and in South America, below tlie tropics. The greatest
number of species (twenty-five) occur in tropical Africa, but there are fifteen

in tropical Asia, and four in tropical America. The shrews are found

throughout, and the hedge-hogs almost so ; the moles are pretty general in

north, temperate, and arctic climates, but are almost entirely absent in the

tropics. Generally, the Insectivora are remarkable in not following the

general law with regard to Camivora, that of increasing and attaining all

their maxima in tropical climates.

Tlie Flantigrades, like the Insectivores, are absent in the islands of the

Pacific, in Australia, and temperate South America, but differ remarkably in

their tropical distribution, only two species occurring in Central Africa, while
twelve tropical species are American, and eleven Asiatic. The bears are the

more generally distributed, and are found throughout ; the gluttons present
the same number of species within the tropics and in the Arctic circle, but

are, with one North American exception, entirely absent in the temperate
climates.

The Digitiarades are met with everywhere, the dogs being the most widely
distributed ; the cats are next in importance in this respect (being absent
in Australia and the Pacific Islands), and then the martins and otters must
be mentioned. This family, although not so numerous as that of the bats, is

the most important, since it contains the fiercest and strongest of all the
Carnivora. The most interesting groups among them are— Cants (dog), and
Felis {cat)

—the former of which, in some form or other, has representatives in

every country from the Arctic Sea to the southernmost islands in the Pacific,
and in the Old as well as in the New World. Some particular species are

also very widely spread, the wolf occupying both continents, from the Arctic
Circle to the north coast of Africa and the Isthmus of Panama, extending
eastwards into India, and westwards to the western shores of America.
The fox ranges over the greater part of Europe, and almost the whole of
northern Asia ; the jackal, the representative species in Africa, extends
from the Senegal to India, and from Abyssinia to southern Eussia. The
whole tribe is, however, remarkably poor in species in India beyond the

Ganges, and also in the Indian Archipelago, which, in other respects is rich

in Carnivora.
The genus Pelis is found in all parts of the world, except in the islands

of the Pacific, Japan, and the Philippines, and the vast expanse of Australia.

The species inhabiting America differ greatly in appearance from those of
the Old World, and are generally smaller in size. They are also confined to

the eastern side of the Andes. The lion is spread over almost the whole of

Africa, from the Cape of Good Hope to Barbary, but is confined in Asia to

a much smaller region, not extending beyond lat. 32^ north, and chiefly met
with in the jungle countries of India, and the borders of the Euphrates.
The puma, the lion of America, has a far wider range, extending from

Patagonia, in lat. 54° South, to California on the one side, and the Canadian
lakes on the other, in lat. 50° north, a distance of 7000 miles. The tiger,
more active than the lion, and nearly equal in strength, is very dill'erently

distributed, ranging through almost the Avhole of India, Siam, and China,

extending northwards far into Central Asia, and southwards into Sumatra
and Java. The jaguar, or American tiger, has its principal habitat in Brazil

and Paraguay, but reaches southwards only to the latitude of Chiloe, and does

not extend northwards beyond the borders of Mexico.
The vertical distribution of the Carnivora is, of course, very different in

different zones of latitude. In Europe, in the Alps, the bats range to about
8250 feet, several species occurring at that elevation. The hedge-hog,

amongst Insectivora, is met with at the same height, but the shrews a little

lower. The black and brown bear are found in the Alps, between 5000 and
8000 feet, and the Pyrenean bear at nearly 9000 feet. The stoat (ermine),

amongst Digitigrades, has been met with at the height of 9600 feet. The
nartux, the wolf, the otter, the wild cat, and the lynx ascend in the Alps to
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about 8000 feet, and in the Pyrenees a little higher. In Northern Europe,
the glutton and the wolf ascend the highest of the Scandinavian Alps, from
which the latter animal frequently descends to the plains, when the mountains
are covered with snow.

In tropical Asia, one species of bat ascends to the height of 9600 feet ;

a species of weasel occupies a height of 8000 feet; the tiger ranges, in Java and
Sumatra, from the sea-shore to nearly 4000 feet above it, and on the continent
of India pursues its prey to an elevation of 9600 feet, where vegetation loses

its tropical character. This animal, as well as the leopard and panther,
frequent the naked, woodless, table-lauds of Thibet, at a height equivalent
to that of Mont Blanc. In tropical Africa, the lion of the Cape dwells on
table-lands, at an average height of nearly 5000 feet above the sea ; and, at

the same elevation, one of the hyenas {S. venatica) pursues not only the

antelopes, but even the lion and panther, attacking them in herds, and over-

powering them by numbers. In tropical America, the bear lives at 16,000
feet above the sea, on the confines of the snow-line ; the puma ranges iu

the Cordilleras of Chili, to the height of 11,000 feet (also close to the snow),
whilst, in Peru, the jaguar scarcely attains the height of 3000 feet, although,
the ocelot is met with at double that elevation.

The Ampldhia, being marine animals, obey laws of distribution very
distinct from tliose to whi.-h the land quadrupeds are subject, and may be
more conveniently considered afterwards.

147 Distribution of IIodentia.—There are in all six hundred and four

fpecies of Eodents recognised and described, which are grouped into ninety-
five genera, and these again into four principal families—namely, the squirrel

family (including also the beaver), the rat family, the porcupine family, and
the hare family. In all these, the species of the same group generally have
a wide range in the same zones of climate, except when they are inhabitants
of high ridges of mountains, in which case they foUow the course of the

mountains, even when, as in the Andes, these run from north to south. There
are also examples of groups, for the most part confined to high latitudes, but

re-appearing in low latitudes at considerable elevations. It is also worthy of

remark, that the great mass of the South American Rodents belong to a

group, naturally distinct from and of lower organization tlian the mass of the

species in the Old World, and the northern parts of the New.
Of the squirrel family, (153 Species,) as many as ninety species are true

equiiTels, of which thirty-two arc East Indian, twenty-four North American,
twelve from Asia, (excluding the East Indies,) eleven Central and South
American, and only two European. Of the genus Pteromys, (flying squirrels,)
almost all the species are confined to Eastern Asia and the Indian Islands,
and the rest are North American. Africa is remarkably poor in all kinds of

squirrels, having only eighteen species, sixteen of which are true squirrels,
and two referred to a genus which has no other representatives. The Beaver,
the only other well-known and interesting rodent of this family, except the

marmot, presents two species, the European and the North American beaver.
The former is found in the rivers of temperate and Northern Europe and
Asia, between latitude thirty-six degrees and sixty-seven degrees ; the latter

ranges on both sides of tlie continent of North America, but chiefly on the
eastern side, between the northern limits of tree vegetation, and the con-
fluence of the Ohio with the Mississippi river. The Marn:o;s are confined to

high mountain localities, or nearly so, and arc found in the Alps, in Poland,
and Kussia, in Europe ; in the hilly region of No jaul and Thibet, and also in

the valley of Cashmere, in Asia ; and in America, from the sixtieth parallel of

latitude, on the Kocky Mountains as far as Texas.
The Hat family contains 306 acknowledged species, 195 occurring in the Old

World, and 114 in the 'isayf. Of all the genera, the common rat is at once
the most numerous and the most widely distributed ; its seventy-five species

being distributed in pretty equal proportions through every zoological region
on the globe ; one of them, the common brown rat, occurring in all parts of
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the world ; otliers, such as the black rat, the field mouse, and the harvest

mouse, extend tlirough Europe ; the Barbary mouse, and another species,

through North Africa ; several others occur in South Africa, and others in

various parts of Asia. The species peculiar to Central and South America
are, however, very few, even these being doubtfully ascribed to the genus.

Of the other genera of this family, the common dormouse {Myoxus) occur

throughout the southern and western parts of temperate Europe, and other

species in Africa and Asia Minor. The Jerloa has a rasge extending from
North Africa into Eastern Europe, and Western Asia. The Hamster is

another animal limited in pretty much the same way, but not extending to

Africa. Besides the recognised animals of this group, there are a number of

species found in South America, which have been doubtfully ascribed to it,

and require further examination. The group of Voles (Arvicola) are also

interesting, and widely spread. The water vole, or water rat of England, is

found throughout Europe and Northern Asia, extending eastwards as far as

the river Lena, in Siberia, and northwards to the Arctic Ocean. Other

species are found in most of the countries of Europe and Northern and
Western Asia, and there is also a considerable number peculiar to North
America. The Lemming is a curious genus, confined to the polar regions of
both hemispheres, and the countries immediately adjacent.

The third family of Eodents includes the common Porcupine of Europe,
and some other genera spoken of under the same name, such as the Canada

porcupine, and the prehensile porcupine. The first named is indigenous in

Southern Europe, Asia Minor, and Northern India, but it occurs also in

Barbary, and re-appears at the Cape of Good Hope. The Canada porcupine
is a widely spread North American representative, and the prehensile porcu-

pine extends from the north coast of South America, as far south as Bolivia.

Belonging to the same family, we have also the Agouti, a well known
Brazilian genus, and the spotted cavy, found throughout the whole of South

America, as far down as Paraguay. The Chinchilla, the Biscacha, the

Guinea pig, the Capybara, and many other animals are also referred to it ;

and, indeed, in the New World, we have as many as seventy-seven species,
instead of the six found ia the Old World. This important fact in the

distribution of the Eodents is well worthy of observation.

The fourth and last family of Eodents presents only two genera, the Hare
and the Lagomys. The varieties of the common hare and rabbit, and the

species of the same genus most nearly allied, may be said to inhabit the north

temperate portions of the eastern hemisphere generally, some being confined

to the warmer parts, but others ranging quite up to the Arctic Circle. Some
species occur also in India, others in North Africa and Egypt, others in Asia

Minor, Syria, and Arabia, and others again at the Cape of Good Hope. There
are in all twenty-two species distributed in this way, and fourteen in various

parts of North America, from the Arctic Circle to Texas. One species only ia

met with in South America, and this ranges throughout Brazil, and extends
to Peru, Bolivia, and Paraguay. The genus Lagomys, is, with one exception,
confined to the Old World, and chiefly to the northern extremity of it,

although an American species is found on the Eocky Moimtains, between the

forty-second and sixtieth parallels.

148 Distribution o/'Euminantia.—The animals of this order, which ia

one of the most natural and best defined of all the primary groups of quad-
rupeds, are distinguished from all others by the existence of four stomachs,

arranged for the act of ruminating or '

chewing the cud.' They are all essen-

tially herbivorous ; they have cloven feet ; and it is only amongst them that

species are met with whose foreheads are armed with true horns.* There are

in all nine genera, represented by the Camel, the Llama, the Musk-deer,

* The horn of the rhinoceros consists of parallel homy fibres, scarcely indicated on the

Bkull, and belonging only to the skin.
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tlie Deer, the Giraffe, the Goat, the Sheep, and the Ox, respectively : they
are most numerous near the equator, but are distributed over all latitudes in

the northern hemisphere, as far as the Arctic Circle. They are, however,
totally absent in Australia, New Guinea, the South Sea Islands, and
Madagascar.

The greatest number of species of Ruminants occur in Asia and Africa,
each of these countries possessing more than one-third of all the species, so

that, on the whole, the Old World possesses as many as 128 species, while in

the two Americas there are only twenty-three species.
Of the particular genera, the Camel is a native of Asia, and now extends

over Arabia, Syria, and Asia Minor, to the foot of the Caucasus, the south of

Tartary, and India. It extends also in Africa, from the Mediterranean to

the Senegal, and from Egypt and Abyssinia to Algiers and Morocco, and it

abounds in the Canary Islands. The Bactrian camel, distinguished by its two

humps, its rougher and shaggier hair, and stronger and more muscular frame,
is almost unknown in South-western Asia, but abounds in the countries

north of the Taurus and the Himalayan Mountains, extending, it is said, to

the borders of China. The Llamas, the camels of the New World, present
three species, differing from the true camels, by being much smaller, and

having no hump on the back. They are chiefly distributed on the western
side of the Andes, extending from Venezuela and New Granada, through
Peru, Bolivia, and Chile, into Patagonia, and even to the wooded islands of
Tierra del Fuego.

The Musk-deers, of which there are seven species, are distributed in

various parts of Asia, chiefly south of the Himalayans, but two species are

found in Africa. The whole group is distinguished by the absence of true

homs. The true deers have solid horns or antlers ; they include on the

whole thirty-eight species, twenty-eight of them being found in the Old
World, and. of these, twenty-one in the East Indies. The largest of the

genus, the elk or moose deer of America, inhabits the colder regions both of

the Old and New World; the European elk, a distinct species, is found in the

forest regions of Scandinavia, Eastern Prussia, Poland, Lithuania, and Russia,

extending eastwards into Asiatic Tartary, and southwards to the Caucasus ; the

reindeer has its southernmost limit in America, in latitude fifty degrees north,
but is most abundant between 63° and 66° north latitude. In Asia it traverses

Siberia and Kamschatka, and in Europe is found in Iceland, Spitzbergen,
Scandinavia, and Northern Russia, but chiefly in Finmark and Lapland.

The Fallow-deer inhabits central Europe, as far as fifty-three degrees north

latitude, but extends also to the north of Persia and China, and is found in

the northern part of Africa, as far south as Abyssinia. The common stag or

red-deer is also a native of the temperate countries of Europe, but ranges ten

degrees further north than the fallow-deer, and has not been found south of

the Caucasus. It occurs in Siberia, from the Altai Mountains to the Lena
River. The roebuck is also widely distributed in Europe, as far as fifty-eight

degrees north latitude, and in Asia, eastwards to the River Lena, and south-

wards to Peru ; it is common in the north of England, and in the north of

Scotland, but is unknown in Ireland. In North America there are six species,
and in Central and South America eight, one

species being common to the
two Americas. The most remarkable is the Virginian deer, which ranges
from Canada, as far south as Louisiana.

The Giraffe is an isolated genus exclusively confined to Africa. There
are two species, one inhabiting Nubia, Abyssinia, and the countries near
Lake Tchad, the other a southern species, found in south lat. 29°, near the

Orange and Lion Rivers. Africa is also the head-quarters of the Antelopes,
containing thirty-four species, while Asia has only ten, Europe two, and
America one. 'the European antelope,

the Chamois, inhabits the alpine dis-

tricts of Europe and Western Asia, oeing found in the Alps, Pyrenees, the

Tatra, the mountains of Greece, the Caucasus, and the Taurus. The Goats,
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like tlie European antelopes, inhabit alpine countries, and of tliese the Ihex
is well known, and ranj^es even to a frreater lieitijlit than the chamois, beinor

found occasionally even above the enow line. The greatest number of species
of the goat familj ai'e Asiatic, and only two are met with in the New
World.

The Sheep are considered to have inhabited originally Western Asia.

There are in all twenty-one species, thirteen of them Asiatic (excluding the
East Indies), and five East Indian, there are also two in the Eocky Moun-
tains of North America. In a domesticated state they have been introduced
into most parts of the civilized world. The Bovine tribe (oxen), of which
there are thirteen species, comprise the largest of ruminating animals, and
are widely distributed over most countries ot the globe. The Buffalo, long
known as a domesticated animal in India, has spread westwards to the western

extremity of Europe, and eastwards to the islands in the Pacific Ocean. The
Cape Buffalo is a much more ferocious animal, wandering in large herds over
extensive districts in South Africa. The two American species, the bison
and the musk ox, are both confined to ISorth Amei'ica, the former extending
from New Mexico and California to about 6i° north latitude, while the latter

is peculiar to the frozen regions of the continent, its southern range com-

jnenciug where the bison terminates, and extending thence over ihe barren

regions of the Polar districts to Melville Island, thus attaining with the
reiu-deer the highest latitude of any known species of ruminant.

The vertical distribution of ruminants is not uninteresting, the Chamois
and Ibex reaching in the Alps to the snow line (8900 feet), while oxen graze
and sheep pastui-e within a thousand feet of this elevation. The common
stag in the same parts of the country reaches only to 7000 feet, and the
fallow-deer to 6000. In the table-lands of Central Asia, the goats and sheep not

only reach the height of from 10,000 to 16,000 feet, but one species is described
as bounding lightly over the encrusted snows of the higher ridges of the

Himalayan Mouiitains, where its human pursuers find it difficult to breathe.
Another species, the Yale, seems actually limited to districts where the

temperature is below that of the freezing point ofwater, and even the Bactrian
camel attains in the table-lands of Central Asia a height at from 3000 to 5000
feet above the sea. In South America, the Llama inhabits the bleak and

rocky precipices of the Andes and regions bordering on the limit of perpetual
snow. In the cold climate of Patagonia these animals approach the vicinity
of the sea, but further north large herds attain (as on Chimborazo) a height
of 15,800 feet, and on the Bolivian Andes an elevation of 18,000 feet.

149 DL'trihutio7i of t/ie Pachtdeemata.—Of this family there are nine

genera containing thirty-nine species. Only one species (Sus—the swine) is

indigenous in Europe, while nineteen are Asiatic, twenty African, and seven
American. Besides the Swine, the Asiatic genera includes the Elephant,
Hhinoccros, Tapir, and Horse, and to these in Africa are added the Hippo-
potamus, Hyrax, and Phascochoervis, while in America we have only the
JPeccaries and Tapirs. The animals of this order are not only few in number,
but much smaller in size in the New World than in the Old. In North
America they are totally absent, and so also are they in Australia. On the
other hand, in Africa they are singularly abundant, and highly characteristic.

If we refer to the particular genera, we find the Elepliant inhabiting the
whole of the peninsula of India, the Birman Empire, and Siam, extending
also to Cochin China. It ascends the Himalayan Mountains to the height of
6000 feet, and reaches soiithwards to the extremity of Sumatra, although it

has never yet been proved indigenous in Java or Borneo. The African

species reaches from the Mountains of the Moon nearly to the Cape of Good
Hope, thus rangmg in the western part of the Old World from 31° south
latitude to 13^^ north, and in the eastern part from 6° south latitude to about
30° north. The Hippopotamus at present extends from the Orange Eiver,
near the Cape of Cood Hope, to the upper Nile in Dongola, and occasionally
still farther north. The Rhinoceros is more subdivided into species than the
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elepTiant or iippopotamtis, there "being four African and three Asiatic ; it is

confined to nearly tlie same limits as the
elephant,

but extends a little

favtlier north into China, and also into Java. The common or one-homed
African species, and the corresponding one-horned species in India, are the
most widely distributed, the others are smaller and chiefly found in the
interior of the country. The genus Sus (or swine) is distributed into three

groups, the European-Asiatic, the Indian, and the South African. The lirsfc

contains only the common swine, which ranges from the shores of the
Atlantic to the Pacific, extending westwards from the borders of the Sahara
to the Baltic provinces of Russia, and eastwards from the Gulf of Tonquin to

Lake Baikal in Siberia. The other species are far more narrowly distributed,
one of them forming a passage to the Tapirs, and another nearly confined to

South Africa, and extending into Madagascar, where it is the sole repre-
sentative of the whole tribe.

The Ilyrax (daman) is a singular and interesting genus of pachyderms,
approaching the rodents in some respects, and at present only known in

South Africa, in the countries bordering the Nile, and in Syria. The
Phascochccrus (warthog) is also exclusively African, inhabiting the country
between Abyssinia and the northern extremity of the Cape Colony, and rare
oven within these limits. The other Pachydermatous group of the Old
Woi-ld is that which includes the Horse, the Ass, and the Zebra. It is not

possible now to determine the original limits of the true horse, though it

ajjpears to be a distinctly Asiatic species. The ass seems characteristic of
Central Asia, and the zobra is peculiar to Africa, whore there are several

species ranging southwards as far as the Cape of Good Hope.
The only remaining Pachj'dorms are the Peccaries and Tapirs, the former

absolutely confined to South America, the latter chiefly characteristic ot that

continent, but not uncommon in the islands of the Asiatic Archipelago. The
Peccaries inhabit dense forests, and extend from the peninsula of Yucatan
in Central America to Paraguay, climbing the eastern slopes of the Andes to
the height of six thousand feet. The common American tapir is met with
from Nicaragua (latitude 14° north) to the Pampas of La Plata, in latitude

40° south, and ascends the Andes to as great a height as the peccaries.
Another species inhabits chiefly the most elevated parts of the Andes of New
Granada.

150 Distribution of the Edentata and Marsvpialia.—Of the iormer
of these remarkable groups there ax'e six recognised genera, four of them
confined to the New World, one occurring only in Africa, and one {Manis)
reaching into Asia. South America contains three times as many species as

all the remaining countries of the World, and is in every respect the metro-

polis of the order. We shall see also in a future chapter that this distribu-

tion has long obtained.

The principal genera of the Edentates are the SlotJis, the Armadillos, and
the Ant-caters. The former ranges from the southern limits of Mexico as far

south as Eio Janeiro ; and from the eastern coast to the slope of the Andes
there are four species, all inhabiting flie trees of the gigantic and primeval
forests of tliose countries. Tiie armadillos, of which there are eleven species,

range in like manner through Central and Soutiiern America, they vary in

their hal)its, living in the plains as well as on the table-lands, and extending
into the lower regions of the Andes to the heii,dit of about 3(XK) feet. There
is one remarkable and closely allied genus (C7;/awy/»/<orMs) inhabiting Chili
and La Plata, and interesting from the enormous strength exliibited in so
small a frame. The American ant-eaters, the largest of the Edentata, are less

widely distributed than the sloths and armadillos, both in vertical and hori-

zontal space.
The Edentates of the Old World number only five species in all. Tho

African genus includes one ant-eater {On/rteropus) very difllcrent from the
American species, and extending from the Cape Colony to Congo. Tho
Pangolin, or scaly ant-eater (Manis), has foiu" species, and ranges from the



362 PHYSICAL GEOGRAPHY.

Senegal in Africa, in a narrow band southwards to the equator, occurnng
also in North-eastern India, and thence eastward to Formosa, and in the
islands of Sumatra, Java, Borneo, and the Celebes.

As South America is the country of the Edentates, so on the continent of
Australia and its adjacent islands we find the great majority of the Marsupial
tribe, although of these also a few representative forms have been found in

America. The whole order has been divided into eight families, which present
a remarkable diversity of structure, and consequently of habit, some species

amongst them being herbivorous, some carnivorous, and others insectivorous.

All, nowever, present the striking peculiarity of the order—namely, the pre-
mature birth of the yo\mg, and the existence of a kind of bag or pouch,
situated beneath the belly of the female to receive them at this period, and
retain them for a considerable time even after they have grown to a large size.

The Ornithorhynchus and Echidna, two of the most remarkable animals

known, form one group of the marsupials, and are almost confined to South-
easternAustralia and van Diemen's land. The Kangaroo family,whichnumbers
not fewer than forty species, are very widely distributed in Australia and New
Guinea, and have been said to occur in Java. The Wombats, of which there

are two species, are found chiefly in the southern and eastern part ofAustralia

and Van Diemen's land. The Phalangers arc widely distributed not only in

Australia but in New Guinea, and many of the Asiatic islands, extending even
to the Celebes. The DasyuridcB (including the Thylacinus, or Australian

dog) are limited to New South Wales and Van Diemen's land, while the

Opossums are an exclusively American family, extending from the southern
limits of Canada to the thirty-sixth parallel of south latitude. They are

nearly confined to the eastern side of the continent, and one, a Brazilian

species, lives in the water. The whole number of species of marsupials may
be estimated at not less than 126 ; and the group found in Australia is tho

more important from the absence in that country of other mammals, and the

number of representative forms of various tribes which it includes.

151 Distribution of Birds.—Birds, like other Vertebrates, exhibit the

greatest number of species in the tropical climates, with the partial exception,
however, of the continent of Europe, which contains 490 species, vrhile,

although tropical America has 624, tropical Asia presents only 450, and
Africa only 211. North temperate America afibrds in all 178 species, and
the north frigid zone in America as many as 103. There are, also, other

apparent anomalies when we examine the dilTerent orders in detail ; as, for

example, there are 186 European species of Oscines (singing-birds) and 1 12 of

Natatores (swimmers), while in tropical America there are 319 of the former
and only 26 of the latter group. Europe and tropical America possess the

greatest number of birds of prey, and the climbers and songsters are most
abundant in the latter country. Tropical Asia presents the greatest number
of GallinacecB, and Europe the greatest number of waders and swimmers.

If we take the particular genera, we find amongst the birds of prey the
Vulture tribe the most remarkable, and the largest of all flying birds. The
habitat of the Condor, of which individuals have been found in the Andes
of Quito measuring fifteen feet from tip to tip of the wings, is exclusively
confined to the vicinity of the Andes, and breeds at an elevation of from

10,000 to 15,000 feet above the sea. Humboldt, on one occasion, saw this

enormous bird floating over the summit of Chimborazo at an elevation of

upwards of 22,000 feet. The species ranges from the Strait of Magalhaens
to 7° north latitude. Of the other vultures several are American, and there

are also species dispersed through Africa and India. The birds of prey of

Europe include five vultures, thirty-four hawks, and fifteen owls, many of
them extending into North Africa and Asia. The greater number of species
occur in the south of Europe, and as many as twelve range through various

{)art3

of the Alps. These include one vulture, two eagles, five hawks, and
our owls.

The order of climbing birds, including the parrots, cuckoos, king-fishers,
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and others, are cliiefly confined to the tropical zone ; but they also occur

abundantly in the soutliern hemisphere, where they extend to very hijrh

latitudes, reaching even beyond New Zealand as far as Macquarie in latitude

56° south. In the northern hemisphere they attain in the United States

the latitude of 42° north. Forty species are found in the tropical regions of
South America, while only three inhabit; the opposite coast of Africa. The
Birds of Paradise, a small but very remarkable group, are limited to a few-

islands in the neighbourhood of New Guinea, migrating according to the
monsoons. The Toucans, and some other groups, are also confined witliia

very narrow limits. Of European cHmbers there are twenty-three species,
some of them, as the Woodpecker and Hoopoe, ranging throughout the whole

continent, but others more local. Eight of them inhabit or traverse the

higher parts of the Alps.
Of the order of songsters {Oscines), the Humming-birds, the smallest and

most brilliant of the whole tribe, are all natives oi America, and chiefly of
the tropical portions of that country, but they range to the height of 10,000
feet on the Andes, and have been met with oreeding in the Island of Juan
Fernandez (33^° S. latitude), and as far north as latitude 61° on the shores of

Behring's Straits. Of the 186 species of this order found in Europe, as

many as 100 belong to the typical genus from which the order has received

its name, and which are aU of them song-birds. Forty-three of these extend
into Africa, and ten reach to tropical Asia; there are also ten European
species of Larks ; forty-three of Finches, of which one, the common Sparrow,
extends over most parts of the known world ; twenty-eight Nut-hatchers,

including amongst them six species of Corvus (crow), and five species of

Swallow. These are all of them pretty genersiUy distributed throughout
the country, and range also into the adjoining contments.

The gallinaceous birds are far more numerous in the Old World than the

New, the greatest number of species (72) being found in tropical Asia,
and some of these being now domesticated in almost every country. The
Pheasant thus extends, in its natural distribution, from the Caucasus through
Central Asia to China, and southwards as far as Java ; the Peacock is a
native of India ; the Pigeons (of which six species are European) extend into

the two great continents ; and the Turkey is pecuhar to the New World, its

proper limits appearing to be from the Isthmus of Panama to the north-

western extremity of the United States. It does not appear to be indigenous
on the western side of the Eocky Mountains, or in South America. Only
twenty-eight species of the order are found in Europe, and many of these are

not natives ; but the grouse, the pheasant, the common fowl, the pea-fowl, the

partridge, and niany others are of this kind, and are too well known to require
Further allusion. Two species of pigeon, four of grouse, and two of partridge,
have been found amongst the higher passes of the Alps.

The order Grallatores, or waders, is most abundant in the north tem-

perate zone, but by far the most remarkable species occur in tropical and
southern countries—thus, the African and South-American Ostrich, and the
Australian Emu, as well as the Cassowary, are amongst the most extraor-

dinary, as they are the most gigantic of birds. The former (the ostrich) has
a tolerably wide range, and has been met with to the height of 7000 feet, on
the high plateau of the Uspallata Mountains, in South America. One
South American species extends to 54° south latitude, and the African species

ranges from the Cape of Good Hope to Barbary, and has extended as far as

the southern declivity of the Caucasus, and the shores of the Black Sea.

The most numerous European genus is that which includes the Snipes, of
which there are thirty-eight species, sixteen of them extending into North
Africa, and twenty-five into Siberia. The Ibis and the Flamingo are recognised
species in Europe, but belong to Africa and Asia.

The Natatores, or swimming birds, including the ducks, peHcans,
penguins, gulls, and many otliers, are, like the waders, more abundant in

European than tropical latitudes. There are one hundred and twelve
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European species, of -whicli forty-four belong to tkc duck genus, and thirty-
three to the gulls, of each of these more than half extending into Asia. The
Eider-duck is an interesting and important species, chielly inhabiting the
shores of the Arctic Ocean, and the land immediately adjacent, extending
in Europe to the Orkney Islands, and even into Germany, and in America to
the latitude of New York.

The migration of birds is a fact in their natural history which fully
accounts for the wide extent of country over which many species are found.
Some proceed to very distant spots in search of food, or at the breeding
season, and many of the sea-fowl are found over many thousand miles of

ocean, and are rarely seen to rest, while other birds, although not naturally

migratory, proceed from one spot to another on the occasional failure of food
in their natural district. The habits of birds in migrating are very diSercnt,
some going singly, some in small groups, others in {!( cks of many thousands.
When in great multitudes, they generally have a leader, as in the case of the
swallows and martins ; but when the groups are smaller, the bii'ds often fly
in very regular order—wild geese, for example, in the form of a wedge. The
swift, a remarkable bird in its power of sustaining rapid and long-continued
flight, is said to proceed at the rate of one hundred miles per hour, and the
wild duck and wild pigeon four or five hundred miles in a day. Migrating
birds generally return to the same spot, within a few days of the same time
of the year, and often occupy the same nest for successive years.

153 Distribution of Reptiles.—Of the existing orders of reptiles, the

Sauna, including crocodiles and lizards, number two hundred and three

species ; the Chelonia, or tortoises, sixty-nine species ; the Serpents two
hundred and sixty-five species, and the JBatracMans (frogs), one hundred and

twenty species—making in all six hundred and fifty-seven. Of this number
more than twice as many are found in the countries of the torrid zone tliaa

appear in temperate climates. The Chelonia are most nu^merous in the United

States, where there are nineteen, in Brazil (fifteen), and in the Indian islands

(thirty-three). In Africa (Barbary) there are six species, and in Europe,
except in Italy and Turkey, only three in all. The Sauria include thirteen

species of Crocodiles, nine of them American, and four Asiatic and African.

The remaining Sauria are far more widely distribiited in Africa and South
America than in the rest of the world, Brazil being the richest in species, and

containing in all as many as forty-two. Serpents are far the most abundant
in the East Indies and in Central and South America, and most of all in the
Island of Java, where no less than fifty-six species have been determined,
while in the adjacent Island of Borneo there is not at present a single one
known. The BatracMans are most numerous in Central and South America,
but thirty-nine species are North-American, and twenty-three European.
Asia, Africa, and Australia show a remarkable absence of the animals of this

order. Generally, reptiles may be regarded as more limited to warm climates

than any other animals, and better able from their structure, and the slowness

of their circulation, to bear the extreme rigour of an excessive climate than
the absence of hot summers that characterizes island countries.

Of the Chelonians, the common marsh tortoise of Europe attains the highest
latitude, extending in Prussia to lat. 52° north, while a corresponding species
in North America reaches to 50° north. Some of the sea-turtles have been
met with in the northern hemisphere, even so far north as the Shetland

islands (lat. 60° 30''), but the individual in question may probably have been
drifted thither by storms, its usual range being only to the shores of France,
to about the fiftieth parallel of latitude. The species thus observed (the
h.-iwk's-biU turtle), furnishes the horny plates usually known in commerce as

tortoise-shell, but the principal fishery of these animals is in the Moluccas,
and other islands of the Indian Archipelago, and the islands of the West
Indies ; the former, however, being the most important, since the shell is

the most valuable. The green turtle, used for food, is a species inhabiting
the tropical parts of the Atlantic Ocean, and attains a large size, often



DISTRIBUTION OF ANIMALS IN SPACE. 3G5

•weighing six or seven hundredweight. The fresh-water tortoise is very
abundant in North America, where there are fifteen species determined ; the
land tortoises, on the contrary, are chiefly African, ahhough there are several

European species.
The Crocodiles are divided into three groups

—named respectively, Alli-

gators or Caymans, true crocodiles, and Garials or Gavials. The first group
are exclusively American, and have a wide range of distribution, extending
from the United States, in lat. 32° 30" north, through Central America, and
southwards into Brazil and Paraguay, in lat. 31° south. They are amphibious,
chiefly inhabiting the estuaries of great rivers, and

rarely leaving the fresh

water. They are very fierce, but chiefly prey in the night, and the South
American species are considered less dangerous than those of the Mississippi.
The African crocodiles extend from Congo to Senegambia on the west, and

Egypt on the east, the common crocodile of the Nile being distributed

over nearly the whole river district, and throughout Nubia and Abyssinia.
The Asiatic crocodile, or Gavial, extends from the north-western coast of

Australia, through the Indian Archipelago to Hindustan, where it is exceedingly
abundant in the Ganges and other great rivers. The Lizards (including the

monitors, iguanas, chameleons, blind-worms, and true lizards) range some-
what more widely than the former group, and many of them, as the chame-
leons and monitors, are absent in America. The Chameleons form an interest-

ing African and Asiatic group, extending over many parts of the south of

Europe. The Geckos and Iguanas are greatly multiplied in Brazil, but range
also in other countries. The Monitors are chiefly Asiatic ; and one, sometimes
called the laud crocodile, chiefly inhabits Africa and the Indian Archipelago.
A nearly allied genus is found in Guiana, where it attains the length of six

feet. The Skinks are distributed like the Iguanas, being chiefly abundant in

Africa and South America; but there are ten species inhabiting Europe.
The Serpents are totally absent from the islands of the Pacific, and most

widely distributed in the adjacent islands of the Indian Archipelago
—a very

remarkable fact in the general distribution of animals. It is also well worthy
of careful attention, that although many species of the order are widely
dispersed in various parts of temperate Asia and Europe, no species is

common to Asia and America. Australia is almost without representatives,

(there being only eleven species in all, and these peculiar,) and Japan has six

species, also peculiar. America and Asia, between the tropics, present by far the

largest number of species, and Africa is remarkably poor in species, although
the few that there are seem very widely spread. Of the two divisions of

serpents, the harmless and the venomous, the number of species of the former
is three and a-half times as great as the latter, but with the exception of
western Europe and Madagascar, scarcely any country is without some

species of both.

The Frogs extend further than any other reptiles towards the polar

regions, reaching in Finland nearly to the limit of perpetual ground-trost.
In the New World, however, some of them extend even beyond this line in

Greenland and British America, existing on the banks of the Mackenzie
llivcr, up to the sixty-seventh degree of north latitude, where the mean
temperature is not more than seven or eight degrees Fahrenheit, and where
the cold in winter is so excessive, that the thermometer sometimes sinks to

more than 90° below the freezing point of water. In the soutliern hemisphere
a frog was found by Mr. Darw in in latitude 50° south, on the banks of the
river Santa Cruz.

Within the tropics Crocodiles and Boas are found on the Andes of Quito,
at an elevation of 3(XX) feet ; and a remarkable reptile, the Axolotl, occurs in

Mexico at the height of 80<X) feet. In the Alps there is a frog living iu

the vicinity of the snow-line, and various other reptiles of the same order
between 4500 and GOOO feet. In the Pyrenees, the common frog is found at

8000 feet.

If we take the distribution of iiidividuala we shall find by far the most
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abundant locality to be the Island of Java, after whicb Brazil, the soutliern

States of North America, the Island of Sumatra, the Celebes, Egypt, South-
western Europe, and North-eastern India may be mentioned as the places
where reptiles chiefly abound.

153 Distribution of the Mabine Veetebkata.—This group includes the

whale tribe, the seals, and a single genus of reptiles, in addition to the vast

and important class of true fishes. The whales form two groups, the herbi-

vorous whales {i]x&Lamautin &nd Duffong) and the ordinary whales, including
the Dolphin, the Porpoise, the Narwahl, the Cachalot, and the Balcena, or

"WTialebone whhle. All these suckle their young. The lamantin, or sea-cow,
ia chiefly limited to the mouths of rivers in the hottest parts of the Atlantic

Ocean, the American species being distinct from the African, but both occa-

sionally attaining the length of fifteen feet and upwards. The dugong inliabits

the Indian Ocean, and there is also an allied genus found in the Pacific. The

.spouting whales are very widely spread through the various parts of the

great ocean, but there is no family of mammaHa more difficult to observe, in

spite
of their frequently gigantic size. Amongst them the dolphin is seen in

almost every h'titude, and the porpoise is almost as widely spread, but par-
ticular species appear to be, and probably are, very much more limited. The
Grampus is the largest species of this group, and abounds both in the

Atlantic and Pacific Ocean. The Cachalot and Balsena are, however, much
laigf-r, attaining

the length of from sixty to seventy feet, and the Rorqual (a
whaIei)one whale) has been met with having a total length of as much as one
hundred feet. The former appears to range from the limits of the Arctic

nearly to the Antarctic Ocean, but their chief resort is in the deepest parts
of the warmer seas near the tropics. The whalebone whales are chiefly

found in the colder seas, but appear to travel to warmer latitudes in search

of food.

The Seal tribe present a number of species of which the common seal and
the morse are the best known; they are both chiefly confined to the polar
seas and desert islands in high latitudes, but some of them have a very wide

range, especially in the southern hemisphere.
The distribution of the true fishes, like that of the marine mammalia, is

chiefly known as far only as regards the species used by man. Thus, the

cod, the herrinir, the salmon, the pilchard, &c., have naturally attracted

attention, and their habits of migration and the nature of the spots they
select for feeding ground, are tolerably well known, but of the vast multitude
that herd on the various shores of the different countries in the world, or

that dwell concealed from observation in the deeper parts of the open ocean,
it is scarcely possible to determine at present their true geographical or

climatal limits, or the law of their distribution.

Of the various natural tribes of these animals, some are certainly migra-

tory and some constantly confined to narrow limits, but the greater number
have a wide, although by no means indefinite range. The former pass from
one iehthyological province to another, according to the season and the

abundance of food, or the necessities of breeding; but these provinces,
although indicated, have been only partially determined. The most exten-

sive includes about forty degrees of latitude on both sides of the equator, in

the Pacific, and this is flanked by the northern and southern portions of the

great ocean. The Atlantic presents a similar division, and there are many
local and peculiar marine faunas in the great bays and gulfs near the mouths
of great rivers, in the principal inland seas, and in the various rivers

themselves.

Somewhat more than eight hundred and fifty species of fishes have been
described from European seas, rivers, lakes, and coasts, of which two
hundred and ten inhabit fresh water, and of the whole number two hun-
dred and sixteen are British, and as many as four hundred and forty-
four of the marine species are Mediterranean. Comparatively few of this

uumber extend to America, still fewer are found in the !Ked Sea, and
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Bcarcely any reach to the Indian seas. It is remarkable, also, that the Black
Sea, which communicates directly with the Mediterranean has a distinct

fauna, and the Caspian another, also peculiar to itself. The great lakes of
Central Asia and of North America, most of the great tropical rivers ia both

continents, and many other smaller areas of water, appear to be more or less

isolated.

Although, in number of species, the southern seas of Europe and the

warmer parts of the Atlantic are richer than the more northern districts, this

is by no means the case with regard to individuals, or even the tribes most
useful to man; and, indeed, in this matter, there seems a certain balance

struck between the cold and warm regions ; for whUe Italy and the south

supply fruits and vegetables in enormous abundance, the northern shores

and banks are eagerly watched for countless myriads of fish, which are dried

and exported as food for the inhabitants of warm countries. Thus the banks
of Newfoundland, and the Dogger Bank, in the North Sea, where there is

shoal water and shelter, are crowded with cod in the month of February to

such an extent, that in the latter locahty as many as sixteen millions of fish

have been caught in one place within a few weeks, and in the former, the

produce of the fishery for a single season has amounted to forty thousand
tons weight. The pilchard, in point of numbers, is still more remarkable, as

it has been estimated that, on one occasion, twenty-five millions of fish

(ten thousand hogsheads) have been taken on one shore in one port on a

single day.
It is by no means the case, however, with these and many other fishes

which migrate from one sea or part of a sea to another, that they can readily

transport themselves to great distances. The contrary is rather the fact, as

the pilchard and the herring are really limited to very narrow areas of sea,

although appearing only at particular seasons, when impelled by instinct to

the shores for the purpose of spawning ; and so with others, where the migra-
tion is rather in vertical than horizontal space.

The limits of distribution of fish in vertical space seem to be very strictly
defined. Some swim always near the surface, and, like the flying-fish,

appear to rejoice in exposing themselves to the air, while others are still

more nearly amphibious, and, like eels and an Indian species of perch, can

transport themselves for some distance on land, or attack themselves to the
shelter afibrded by particular trees growing near water. Others, again, are

littoral, inhabiting shores in moderate deptn of water; but others, although
found near shore, are, like the plaice and many flat fish, always buried m
the mud or moving at the bottom. Many others, again, rarely or never

approach the shores, but remain constantly in deep water ; amongst these
are the sharks. Mr. Yarrell has remarked,

' that those fish which swim
near the surface of the water have a high standard of respiration, a low

degree of muscular irritability, great necessity for oxygen, die soon—almost

immediately when taken out of the water—and have flesh prone to rapid
decomposition. Mackerel, salmon, trout, and herrings are examples. On
the contrary, those fish that live near the bottom of the water have a low
standard of respiration, a high degree of muscular irritability, and less

necessity for oxygen; they sustain life long after they are taken out of the

water, and their flesh remains good for several days. Carp, tench, eels, the
different sorts of skate, and aU flat fish may be quoted.'*

With tenacity of life is connected the extraordinary power observed in
some fishes of enduring extremes of temperature, and thus the gold fish, a
native of China, not only lives, but thrives to excess, in water whose tem-

perature is constantly as high as eighty degrees Fahrenheit. Other species
nave been found in hot springs in various countries whose temperature
ranges between 110° and 130° Fah., and Humboldt and Bonpland perceived

• Yarrell'8 Britith FUhei, Ist edition, Introduction, p. xiil.
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fishes thro\m up alive from the bottom of a volcano, in South America, alono;
with water and heated vapour, the thermometer showing a temperature within
two degrees of the boiling point of Avater. The enduring power of fishes with

regard to cold is, perhaps, still more remarkable, for Mr. Jesse speaks of a

gold fish frozen with the water, in a marble basin, into one solid mass of ice,

and yet, within a few hours of the ice having been thawed, the fish recovered,
and was soon as lively as usual. The carp also, to which the gold fish is nearly
allied, is well known to have remarkable power in this respect ; and perch, as

well as other fishes, are well able to sustain the congelation of the water

Burrounding them, without permanent injury.

154 Distribution of the Invertebkata and Aeticulata.—The Inverte-

brate animals are not less reniurkable in their p.-culiarities of habit, and the
limitation of their natural range, than the more highly organized groups
already considered} and though some of them, as the Sepias, or cuttle fish,

range freely in all parts of the ocean, or like the butterflies, flit about in the
air and proceed like birds to distant countries, others are far more limited, and
exhibit few capabilities of extensive or distant range. Thus, whetlier we con-

sider the flying species, those which inhabit the surface or soil of the land, or
the enormously larger and more important group, the marine invertebrata,
we everywhere find natural limits of range, both in horizontal and vertical

space, the increase of depth in the sea answering to greater elevation on land.

The Articulata, including insects, crustaceans (crabs and lobsters), and
worms, are distributed in comparatively narrow and limited areas, so that a vast
number of species have been determined, often difl'eriag very sliglitly from each
other. In high latitudes, insects are very few, both in species and individuals,

except during the short summer period, when certain tribes, as mosquitoes,
fleas, and others, multiply with enormous rapidity, and prey upon all larger
animalsr. In North Europe, and, indeed, in Europe geni'rally, the number of

bpecies is much larger, and the variety far greater, and this increases as

we advance towards the equator, but diminishes a:iain in tropical Africa,
while South Africa, the Atl-icau and the Indian islands, are all richly supplied
with these animals, although by no means to such an extent as Central

America, which perhaps in some parts may be regarded as the true metro-

polis of the class. Beetles, however, generally, are much more abundant in

temperate than in tropical climates, and this is especially the case in the
northern hemisphere.

The causes that seem chiefly to affect the distribution and range of
insects are—first, food; secondly, temperature; thirdly, prevailing winds;
and fourthly, elevation above the sea. With regard to the first, as some
insects feed upon living vegetables, these are necessarily limited to the range
of such plants, and usually become introduced by man into those distant

countries into which the plants are conveyed. More than two-thirds of tlie

whole number of species &re considered to be thus dependent directly on the

vegetable kingdom. Temperature also acts indirectly by modifying the

nature and amount of food, and in this way, as well as by immediate action

on the animals themselves, produces a considerable change. It is, however,

pretty certain that extremes of temperature have chiefly to be regarded in

considering the direct action of climate, as where there is considerable summer
heat many of these creatures will easily withstand the action of the greatest
reduction of temperature, even in the polar regions. The common mosquito,
the flea, and the common fly, are examples of this.

Mountain chains form natural barriers to the passage ofmost kinds of insects.

As an example of the extent to which insects are sometimes multiplied,
and, therefore, of the way in which they may be said to afi'ect the aspect of

any fauna, we need only refer to the following account of the condition of
some of the great rivers of tropical America, and the swamps near their

mouth. According to Humboldt,
' there is no rest in these spots at any

hour of the day or night, or at any season of the year, so that whole districts

are absolutely left desert from the impossibility of enduring life under such
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torture. Xew species follow one another with such i)recision, that the time
of day or nitrlit may be known accurately from their humming noise, and
from the diil'erent sensations of pain which the diflerent poisons produce.
The only respite is the interval of a (ew minutes between the departure of
one gang and the arrival of their successors, for the species do not mix. On
some parts of the Orinoco, the air is one dense cloud of poisonous insects to

the height of twenty feet. It is singular that they do not infest rivers that

have black water, and each white stream is peopled with its own kinds ; though
ravenous for blood, they can hve without it, as they are foimd where no
animals exist.'

In Brazil, the quantity of insects is so groat in the woods, that their noise

may be heard in a ship at anchor some distance from the shore. The torrid

zone not only produces the most noisy, but the most brilliant and the most

fowerful
insects. Amongst the former are the butterflies of Africa, the East

ndies, China, and America, which rival the lustre of metals in their colours ;

and here also the forests, peopled with millions of fire-flies of various kinds,

present to the eye an appearance almost like that of an immense conflagra-
tion. The Termes, or white ants of Africa, build solid hillocks, and in the course
of an incredibly short time can remove every particle of flesh even from the
carcass of an elephant; they are so destructive in South America, that there
is said to be not a manuscript in that coimtry a century old. Spiders also,

although there are more species in Europe than elsew here, attain a gigantic
size only in hot countries, where, as in Guiana, a species is found large euougli
to catch and devour birds.

The migration of insects, like that of birds, is necessarily obscure to a
certain extent, but tribes of Locusts are known occasionally to transport
themselves from one country to another, in a mass so dense and so large as

to form a visible cloud in the air, darkening the sun's light, and making with
the beating of their wings a sound wliicli is said to resemble the distant

murmur of the sea.* The main body when thus compacted, sometimes

Sroceed
to great distances, crossing the Mozambique Channel from Africa to

ladagascar (a distance of I'iO miles), and proceeding occasionally from Barbary
into Italy. Many other insects are remai-kable also for the great distances

cf their flight, and the vast multitudes collected together for this pui'pose.
The Crustaceans, which are also Articulata, include a number of marine

species, chieflv' littoral, besides many from the fresh water, and some that are

terrestrial. In the Polar seas they are found in great abundance, though, the

number of species is very limited; and in tlie equatorial regions, while they
Bre no less numerous, they present a greater diversity of form, attain a

larger size, and exhibit in the highest perfection those peculiarities of

structure by wliich the several groups are characterised. The Land-crabs are

chiefly remarkable in the table-lands (Ghats) of the peninsula of India, and
in the West Indies. In the former country they are troublesome, and
indeed dangerous, by their extensive burrowiugs, but in the Antilles are

eaten as food.

The Annelids, like tlie Crustaceans, include inhabitants of the land, of
fresh water, and of both shallow and deep ocean. Some also, as the Eartli-

worms, live pernianentl}' beneatli the surface of the Earth. They occur in

all climates, but are not al)le generally to wander far from the specific centre
to which tliej- belong. The niiirine sjiecies are chiefly littoral.

155 Distribution of the MoLLUscA and JJadiata.—The IMollusca are

regarded as, on the whole, of lower organization than the Articulata, !iltliough

tliey include amongst them one gvoxi'^ {Cephalopoda) which approaches the

• ' A fire dcvoiirctli before tlicm ; and bcliind them a flnmc burnetii : the land is as the garden
of Eden before thnm, and bcliind them a d(^>^olatc wilderness; yea, and notliing Bhall eseiipo

tlietn. . . . Like tlie ni)i>e of chariots on the tops ot tnoiintains shall they leap, like the noise of
tk flaiue of fire that <Ievoureth the stubble, as a strong peojile set in battle array.'

—Juel, ii. ;J
—

5
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Vertebrata very closely. They are chiefly marine, although there are many
fresh-water and terrestrial species. The aquatic species are found in all

seas from the poles to the equator, but generally at moderate depth, some

burying themselves in sand or mud, others in indurated clay, and some bur-

rowing into limestone rocks. Many species delight in quiet sunny nooks
on the margin of fresh-water pools, others in rapid and mighty rivers, and
others, again, in the depths of the ocean, but all are exceedingly dependent
on local condition. We cannot better give an idea of the nature of the
distribution of these and other lower animals, than by quoting the following

summary from the admirable memoir by Professor Edward Forbes on the

^gean. Invertebrata.* Professor E. Forbes divides the portion of sea to

which his observations were chiefly confined into eight regions of depth,
each characterised by its peculiar fauna ;

' certain species in each are fo\ind

in no other, several are found in one region which do not range into the
next above, whilst they extend to that below, or vice versa. Certain

species have their maximum of development in each zone, being most

prolific in individuals in that zone in which is their maximum, and of which

they may be regarded as especially characteristic. Mingled with the true
natives of every zone are stragglers, owing their presence to the action of the

secondary influences which modify distribution. Every zone has also a more
or less general mineral character, the sea bottom not being equally variable in

each, and becoming more and more uniform as we descend. The deeper zones
are greatest in extent, the first or littoral zone extending only to two fathoms,
the second from two to ten, the third from ten to twenty, the fourth from

twenty to tliirty-five, the fifth thence to fifty-five, the sixth to seventy-nine,
the seventh to one hundred and five, and the eighth to two hundred and

thirty fathoms ; below this, at a depth of about three hundred fathoms,
there are supposed to be no living animals.' It must not be imagined that

exactly similar regions are to be met with in every sea, that there are always
the same number, or that the limits of animal life are invariably the same as

in the ^Egean Sea. We take this as the best example that has been hitherto

woi'ked out, and there is no doubt of there being some determinable order of
distribution in most other seas, whether confined or open.

The indications as to climate or distribution which may be drawn
from the examination of the Tcstacea will be found to vary, not only
according to depth, but also from the nature of the ground. A comparison
of the various animals of the lowest zones with those of the higher, exhibits

also a great distinction in the hues of the species ; those from great
depths being generally white or colourless, while those from the higher
regions exhibit more usually brilliant combinations of colour. The chief cause
of this is no doubt the increased amoimt of light above a certain depth, but
the nature of the feeding-ground and the food must also exert a modifying
influence.

Every species has two maxima of development in space, one in depth,
and another in horizontal area

,-
and in each we find a species at first repre-

sented by a few individuals, which become more and more numerous till

they reach a certain point, after which they gradually diminish, and at length
altogether disappear. Sometimes the genus to which the species belongs,
ceases with its disappearance, but not unfrequently a succession of similar

f-pecies is kept up, representative, as it were, of each other. When there
is such a representation, the minimum of one species usually commences
before that of which it is the representative has attained its corresponding
minimum. Forms of representative species are similar, and often only to be

distinguished by critical examination. When a genus includes several groups
of forms or sub-genera, we may have a double or triple series of representa-
tions, in. which case they are generally parallel.

Reports of the British Association for the Adrancemenf of Science, Cork, 1843, pp. 15 4 & 172,
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• The consideration of the representation in space forms an important
element in our comparisons between the faunas of distinct seas in the same
or representative parallels. The analogies between species in the northern
and southern, the eastern and western hemispheres, are instances. But there

is another application of it, which I would make here. The preceding tables

and list afford indications of a very interesting law of marine distribution,

probable a prion, but hitherto unproved. The assemblage of cosmopolitan

species at the water's-edge, the abundance of peculiar climatal forms in the

highest zone where Celtic species are scarce, the increase in the number of

the latter as we descend, and when they again diminish, the representation of

northern forms in the lower regions, and the abundance of remains of

Pteropoda in the lowest, with the general aspect of the associations of species
in all, are facts which fairly lead to an inference, thatparallels in latitude are

equivalent to regions in depth, correspondent to that law in terrestrial

distribution which holds that parallels in latitude are representative of
regions of elevation. In each case the analogy is maintained, not by identical

species only, but mainly by representative forms ; and, accordingly, although
we find fewer northern species in the faunas of the lower zones, the number
of forms representative of northern species is so great as to give them a much
more boreal or sub-boreal character than is presented by those regions
where identical forms are more abundant.'*

The laws of distribution of MoUusca and Eadiata are not yet so distinctly
made out as those affecting the Vertebrata generally, but they appear, from
what has been said above, to be of very similar nature. Certam seas present
innumerable multitudes of some species, which do not extend beyond certain

well-marked, if not narrow limits ; other seas are equally remarkable for a
mixture of groups, and an absence of definite character. These points at

first seem to present difficulties almost insuperable to the proper working out
of the various laws, for tlie exceptions are both numerous and unexpected.
It is only when we include the element of time, and consider the laws of
succession as well as distribution, that we find the explanation of &uch

apparent anomalies ; and that the apparent disoi-der and confusion result in

order, and a more distinct apprehension of the unity of plan and system
throughout nature. We now proceed to examine briefly the evidence of such
succession and representation in time, and thus connect the present history
of the Earth with that past history, which, in the case of organized beinga,
is now recognised as a distinct science under the name of Paleontology.

• Professor E. Forbes, ante clt.
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CHAPTER XII.

DISTRIBUTION OF OEGANIC BEINGS IN TIME.

( 156. Nature of organic remains, and proof of the existence in tlie Eartli's cru'it of fragments
of Plants and Animals belonjjinp; to Species now extinct.— 1-57. Distribution of extinct

Jlanimalia in time.— 1.58. Distribution of extinct Birds.— 159. Distribution of extiict

Reptiles.
— IfiO. Distribution of extinct Fishes. — Ifil. Distribution of e.xtinet JFoIIusca.—

16'i. Distribution of e.xtinct Articulata.— 103. Distribution of extinct Eadiata.— lut. Dis-

tribution of extinct I'lants.

1^ATURJE of Organic Remains, and Proof of the Existence in tJie Earth's
U-l Crust of fragments of Plants and Animals belonging to Species now
extinct.—Most of the numerous deposits met witli in difFerent parts of tlie

Eartli are, as we have already intimated, loaded with the remains of plants
and animals of various kinds, but chiefly those of the sea, accumidatcd

contemporaneously «"ith the inorganic materials of the beds themselves, and
therefore in most cases strictly indications of the actual condition of the sea

bottom within a given area, and during a limited period. Tliese remains,
therefore, afford materials for a history of the past condition of life on the

globe, and they afibrd indeed the most distinct information concerning this

history. They are calledfossils ; and the use of this word is now limited to

such organic remains, as being of all things that are dug out of the Earth
those of greatest interest to man in his efforts to penetrate into the past.

The fossils that have been found appear to be distinct in all the essential

characteristics of species from the recent animals and vegetables of the same
district; and this is the case, whether we regard the living representatives,
or those lately embedded in superficial deposits, or whether we look into

those deeper and more metamorphosed beds, which from their position
beneath a vast mass of fossiliferous strata, are manifestly of great age when
compared with the existing creation.

Every particular group of deposits in all parts of the world is more or less

distinctly characterised, not only by its peculiar mineral character, but also,

and far more distinctly, by the groups of species which together make up its

fossil fauna and flora. These usually differ much less in any two adjacent
conformable beds than in others which are separated by intermediate bands,
whether such intervening masses contain organic remains or are destitute

of them
; and they are also more alike then than wlien the beds are not

parallel to, or have immediately succeeded each other, but have been
disturbed between the completion of the lower and the commencement of the

upper series.

Generally it may be regarded as a law deduced from observation, tliat

the species of animals characterising any one geological period have either

originated during this epoch, or have then' attained their maximum develop-
ment in number. It also appears that species were on the whole more widely
distributed at the time when the older rocks were being deposited than they
are now ; that tlie departure from a given type or form is greater the farther

back, or older, the formations that we refer to ; and lastly, that the remains
of animals found in the older rocks exhibit by degrees, as we retrograde in

order of time, a larger preponderance in number of invertebrated over that

of vertebrated species, till at length we reach formations in which no
remains are found higher in organization than the moUusea.

The first of these laws—that which involves the statement that 'fossils
arc characteristic offormations,' is one which is of great importance, as it
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involves two very distinct and startling assumptions—that tlie fossil remains
found are those of animals and plants, of -n-hich not only the individual but
the species is now dead, or extinct from the Earth, and that there has been
not one only, but a long succession of creations of species to supply the place of

those that have from time to time thus become lost. The former assumption
has been so fully proved in every work on Geology and Palaeontology ; is so

clearly illustrated by the absence now of species once common, and their

replacement by others ; and agrees so well with the probabilities of the case,

that we must here take it for granted. The occasional loss of species, genera,
and even families, from their place in creation is now recognised by every
naturalist, and we only refer to the subject to complete the line of argument.
The successive creation of groups of species to repeople the Earth when old

ones have departed seems, however, far more questionable, and it is more
reasonable and more consistent with the facts that are known on the subject,
that we should assume the introduction to have been very gradual, species
after species, as occasion seemed to require. As in the different countenances
of various individuals of our own race, there is a distinct expression in each

individual, whicli identifies him, although all are of one species and possess
innumerable points in common, so in the representative species of some

important genus, we see the same kind of resemblance and difference ; and
60 also in the group of species of a certain epoch, we may recognise a

physiognomical character, which yet admits of these species being replaced
in "other groups by individuals resembling them, but not at all to be mistaken.

The true meaning of the law seems, therefore, to bo, that taking each forma-

tion as including a group of deposits, formed under similar or very slowly

changing circumstances for a certain duration of time, and represented in

different parts of the world at that time by other species having similar

resemblances and differences to those M'hich are found to affect a fauna or
flora now in different geographical areas, Ave may perceive by careful study
that amount of unity of character which will enable us to recognise the group
of species and distinguish it from that found in other beds that are con-

temporaneous, even when there exists no other evidence of their con-

temporaneity. The actual limitation of a group of species to a particular

group of beds has not, we beheve, been at all satisfactorily proved with

regard to any one case.

The second law,
' that

species belonging to more ancient periods had a wider

geographical distribution than those now living,'* is also to be understood as

true only in a general sense, and with many limitations and apparent
exceptions. We shall, indeed, find in particular cases, that species of mani-
fest importance are spread much more widely in older rocks than their

representatives are now, or have been since; ana as this is the case with large

groups of those species which must themselves be regarded as highly
characteristic, in particular instances the law may so far be regarded as

established. It has been mentioned as a deduction from the operations of
this law observ-ed in various ways, that tlie temperature of the Earth's surface

has undergone change, and this, indeed, may have well happened from those
numerous alterations that we know t^) have taken place with regard to the

relative level of land and water, and the absolute qiuxntity of land above the
water. AVe believe the weight of evidence in this question does not prepon-
derate in favour of the views of those aa ho believe the l">arlli to have cooled down
from an incandescent state since ormuiic beings were introduced on its surface.

The third law enunciated is, tliat the more ancient the formation, the
more widely do its fossil contents depart from the existing type ; and this is

really the simple expression of facts, made out by numerous long continued
and careful observations in various parts of the world, and may, therefore, be

fully relied on.

The fourth and last of tliese laws asserts, tliat the faunas of the most

• Sec I'ictct's I'aliurtMogu-, vol. i. p. 73.
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ancient formations are, ccetens parihus, numerically riclier ia animals of low

organization, and chiefly in Mollusca, than those of more recent deposits; but
this—although in one sense the mere statement of a fact which cannot now
be questioned, since all observations up to the present time have tended to

confarm it
—is yet not to be received without some qualification. It may be

said, indeed, as an answer to any theory of development, or of the existence

of a scale of beings gradually approacliing perfection, that although it is true

in the ancient epoch, that only the remains of fishes are found amongst
invertebrata, and that even these at length disappear, yet the faunas even of
the earliest periods are by no means imperfect, and we ought not to be hasty
in assuming the absence of the more perfect types in the older rocks, merely
because we have not yet discovered any remains of them. This is well

exemplified in the case of many parts of the world at present ; for putting
aside the presence of man, we find the fauna of Asia apparently superior to

that of Europe, if we regard merely the extreme point of organization, since

in the former continent we have the Orang-otang, and in the latter scarcely a

single ape, and few carnivores of large size. According to this rule, indeed, the

fauna of New Holland would indicate a condition of the Earth greatly less

developed than that of any other country, since the only mammals are

didelphine ; but it is clear, that a very false notion of the general condition

of the Earth's surface at the present time would be obtained by the most
careful consideration of the organic remains found in the islands of the
Indian Arcliipelago, and the Pacific Ocean.

In point of fact, neither the Eadiata, the Ai-ticidata, the Crustacea, the

Mollusca, nor fishes, were at all imperfectly represented or developed in

ancient times, and ever since their first appearance, the members of these classes

of animals have possessed the same degree of perfection as their modern repre-
sentatives. It is a mistake to suppose that the early faunas, generally, were

composed of animals less perfect than the recent ones, although no doubt
the highest point to which organization has reached, has risen during suc-

cessive geological periods, so that while cephalopods, or fishes, first formed
the superior limit of organization, these were afterwards surpassed by reptiles,
and these also, after an interval, by mammals.

Two courses are open to us in this attempt to communicate a true notion
of the distribution of animals in time. We might either take the various

periods, or the natural groups of species, as the means of representing the
absolute facts determined. Although, however, a correct idea would be best
obtained by a combination of the two methods, we propose here to give

only an outline of the various tribes of animals as they are represented
in the faunas of difierent periods, leaving the other division of the subject
to be studied in works devoted expressly to Palaeontology.*

157 Distrihution ofextinct Mammalia in time.—Organic bodies generally
are only preserved in strata, so far as they present hard and comparatively
indestructible portions in their skeletons, and since most of the mammals,
birds and reptiles, are land animals, while the greater number of deposits
are of marine origin, the distribution of these is also limited to such deposits
as have originated either near laud or near the mouths of great rivers.

Amongst Quadrupeds, the teeth offer at once the hardest and the most
distinctive characters, and these can rarely be mistaken, and are seldom

injured materially by long exposure to decay.
Amongst all the mammalian and bird remains that have occurred, but

few belong to those rocks which are called secondary, and none at all to the

Palaeozoic gi'oup. With a very remarkable exception, occurring in the

Stonesfield Slate (one of the beds of the lower Oolites of England), no true

quadrupedal remains so old as the chalk have yet been obtained.

The remains of mammals a.re, therefore, almost confined to the rocks of

* See The Ancunt World, by the author of this treatise, where an attempt has been made
to give a popular and connected view of the Earth's organic history.
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tlie tertiary period, but are there very abundant. They include species of all

the natural orders, witli the exception of man, and no fossils that have been
found require the formation of new orders.

Of Quadrumana, the number of remains that have been found is small,

but they offer matter of great interest for the comparative anatomist. Several

species have been determined from India (lat. 30° N.) from the tertiary
rocks of the Sewalik hills, one of them of gigantic size, and at least as large aa

an Orang-otang. In Europe, also, the order is represented, one species

having been found in France (at Sansans, in 43° N. lat.), which is described

as intermediate between the gibbons and solemn apes; and two species in

England, in the older tertiary beds of the London Clay, -which appear to

belong to the group of Macacques (macacus). Remains of Monkeys, of

gigantic size compared with the existing species of that continent, have been
found also in Brazil.

The remains of Bats {Chiroptera), have been found scarcely more abun-
dant than monkeys, and they are confined hitherto to the insectivorous

group. Of these one species is mentioned by Professor Owen, from the older

tertiary sands of Kyson (Suffolk), where the monkeys' remains occurred, and
another is known (also older tertiary) from the Paris Basin. A single

species is described I'rom ffiningen, in newer tertiary schists, and fragments
of several species, some of them not extinct, have been found in caverns in

England, Belgium, and elsewhere. A iew species have been determined
from the cavern remains of Brazil.

The Insectivora present some extinct and some recent species in a fossil

state, but considering the almost universal distribution of some tribes at

present, and the aquatic habits of many of the species, it is perhaps remark-
able that the extinct forms should be so very few, and so exceedingly rare

as we find them to be. One species of Hedgehog, one of Shrew, and one of

Mygale, have been found at Sansans, and an extinct genus nearly allied to the

mole, but as large as the hedgehog, was associated with the gravel animals
whose remains are found at Bacton, on the IS^orfolk coast of England.

One of the most interesting of all tlie mammalian fossils found in the
Oolitic beds of Stonesfield, and already alluded to as affording evidence of the

great antiquity of mammals on the Earth, has been referred by Professor Owen
to this order of Insectivora, under the name of Amphitherium. For the

evidence on this subject we must refer to Professor Owen's beautiful work
on the British i^ossil Mammals, p. 29,

There are many more species of Camivora found fossil than of those
orders yet referred to. Of the Pla7itigrade group, a considerable number of

species, and, indeed, several new genera, have been described from remains
found in caverns and other superficial deposits. Of the most remarkable
and interesting is the great Cavern bear ( U. Spelccus), whose bones abound
in many large caverns in Germany, and are met with also in England. Other

species are known from Central France, Algiers, Brazil, and the Sewalik

hills, all, however, of the tertiary, and many of the gravel period. Species
of Badger, Weasel, Glutton, and Coati, have also been found fossil.

The Digitigrade Carnivora are represented by fossils from most of the

tertiary deposits. In the Paris Basin and other older tertiaries, we have the

Dog (Canis) represented by two or three extinct species, while the Geuette
and the Oiter exhibit one, and the cat tribe {Felis) several.

The middle tertiaries, however (chiefly in France and the Ehine Valley),
contain more both of species and individual remains than the older, and the

newer many more than both together, far the most remarkable and most

interesting of the group belonging, in fact, to the gravel, except those which
have been met with in India, and of these the age is somewhat doubtful.

Of gravel fossils obtained from l']ngland, and belonging to this group, we
may enumerate the I''clis spelaa, or cavern tiger; the Machairodus, a gigantic
carnivore of the most ferocious habits and of great strength; a Wild cat, the

Cavern hya;na, the AN'olf, Fox, and some others of existing or closely allied
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species. Bosirlos the cavern liya?na, other species occur in deposits of the
same ago in India and Brazil, and tliis is the case also with the genua
JFelis, of which no less than six species have heen described by Lund from
the Brazilian caverns, var^-ing in size from that of the jaguar to dimensions

something less considerable than those of the domestic cat, and presenting
some curious anomalies. The Amphihia are only at present knoflm in a
fossil state by two or three species of Seal, one found at Angers, one in the

tertiary marls of Osnaburgh, and others on the shores of the Mediterranean.

Fragments of a fossil Morse {Trichcchus) have also been described, and
various bones of Whales, both in this country and North America.

The tribe of Hodenfs, although represented in a fossil state by many
species, has not been very much studied. They have been found in the

gypsum beds of Montmartre, in the middle tertiary beds of Auvergne, or
in the diluvial deposits of caverns and osseous breccia. Asia and America,
as well as Europe, have yielded such remains, and many of those in more
recent beds are with difhculty distinguished from existing species. Of the
A-arious tribes of these animals we find Squirrels and a species of Myoxus in

the older tertiaries, and an Arvicola, a Hamster, and others, in Auvergne and
at Epplesheim. The Beaver, and an extinct and nearly allied, but gigantic

species (? genus) {Trogontherium) are found in the newer tertiary, and many
others occur in the gi-avcl, among which, in Europe, may be reckoned repre-
sentatives of most of the chief existing European genera, and in America a
multitude of new species closely allied to the forms at present existing in

that continent.

The Buminants, infinitely important to man, and now extremely abundant
in individuals, varieties, species, and genera, did not present the same prepon-
derance during the later tertiary periods, aud were, it would seem, exceedingly
rare during the earlier part of this last portion of our Earth's history.

Many species, very nearly allied to the group and distinctly representative
of it, are referred to the order of JPachydermata, and those that remain
are confined to the gravel or newest part of the period, except, indeed, that

the deposits of India prove their existence in that country at a much
earlier period. The Indian species include two Camels, and a third occurs

in Siberia. One or two species of Moschus (musk-deer), species of Antilope,
Cervus, J3os, Subalus, and others, are found in the same locality. In
addition to these, there has been found another and very remarkable genus
{Sivatherium), now quite extinct, in which the head is not only provided with

horns, like other true ruminants, but no less than two pair appear (including
hoth those now characteristic of principal natural groups of the order), and
with these are associated peculiarities of the skeleton, apparently indicating
a very close approach to the pachyderms, and especially the elephant.

The ruminants of the diluvial period in England, and of the caverns of

Brazil, and other parts of the world, include numerous species, very nearly
allied to those now indigenous in the same districts, but others as remarkably
distinct. Thus, the gigantic Irish elk and several species of Cervus (deer)
afford admirable examples of the former, and the existence of remains of a
Giraffe in Central France not less striking evidence of the latter condition.

The distribution of the Taclnjderinata during the tertiary pei'iod is

especially interesting, as it is chiefly from this order that the most striking
and characteristic, and even representative forms, seem to have been obtained

during the earliest part of the tertiary period. The extinct species are also

interesting, since, in many cases, they fill up gaps now existing in the order,
and connect this with the not very similar groups of Euminantia, Rodentia,
Carnivora, Cetacea, and Marsupialia. The lacuujB thus filled up show how
complete the scheme of nature is, and they show also, that during one part,
at least, of the Earth's history, and over an extensive portion of the surface,
one group of quadrupeds preponderated, and included animals having all

varieties of habit, just as, at the present time, the marsupial tribe is developed
in Australia, almost to the exclusion of other races.
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The most ancient forms of Pachyderms are tliose described by Cuviev
under tlie name PalcBotherium, Anojylotherium, Anthracotkerium, Hyraco-
theriwm, Lopliiodon, ifcc. These gave place to Dinotherium, Rhinoceros, &c.;
and these again to Mastodon, Elephant, other species of Rhinoceros, Hippopo-
tamus, &c., in the Old World, accompanied (not replaced) by Macraucheniaf
Toxodon, and others, in South America. In India, there were besides these a
number of very curious species, forming an exceedingly rich fauna, to which the

order Pachydemiata furnished the greatest number of species, and appears
most to affect the physiognomy. We need not here describe the peculiarities
of these singular animals, as they will more properly come under considera-

tion in the next chapter. In England, of about twenty mammals distinctly
made out from the older tertiary bods, more than twelve are Pachyderms ;

but from the deposits of more modern date, although the number of mammals
is very much more considerable, there are but seven from the gravel beds,
seven from caverns, and three from the alluvium, and this relative prepon-
derance in the older rocks of the period seems universally observable,

althouirh it is most strikingly the case in the beds found near Paris and those

of the London Basin. It is worthy of remark, that the physiognomy of the

fauna is very greatly affected by this order in the older tertiaries, not only
because there are so many representative forms of the other, and more

recently developed natural orders of quadrupeds, but because the multitude

of individuals as well as species, and the largest and most important of the

quadrupeds, were of this kind.

The Edentata are now almost confined to South America, only a few

representative forms extending to Asia and Africa. Their distribution in

ancient times was apparently not very diilerent so far as geograpliical ai'ca

is concerned, as the fossil remains have liitlierto been found only in the

present metropolis of the order. The extinct species are, however, extremely
different in form and magnitude from the existing ones, presenting some of

the most extravagant departures from existing types yet met with, so that

though the number of species is not large, their investigation becomes a

subject of great interest. The remains of the gigantic representations of
the Sloth and Armadillo range, however, more widely than the species now
characteristic, at least one genus {Me(ialony.t) having reached as far north
as Virginia, U.S., while others extended far down into Patagonia. There
are two principal groups, one represented by the Me(fathcrium, Mylodon,
Mecjalonijx, Scelidolherium, Ccelodon, and Sphcnodon, the corre^rponding

existing genus being the Sloth. The other group contains Gluptodon,

Iloplophorus, Pachijlherium, Chlaniydotherium, and two others, which all,

more or less, resembled tlie Armadillo. One or two fragments of bones from
the Plata have been doijbtfully assigned t(j animals of which the Ant-eater is

the modern type. Most of the genera above-named are confined to a single

species, and they are all of the very rec(!nt tertiary period.
As the Edentata are chiefl}- found fossil in America, where the existing

forms appear, so the order Marsupiala, at ])resent characteristic of Australia,
is that to whi(;h the greatest number of mammalian remains of the same

country must be referred, and few occur elsewhere. There is, howevtu",
one remarkable exception in the Stonesfield Slate, where a Didelphine

species has been discovered accompanying the Insectivorous mammal before

described. With this exception, and a couple of species in the older

Tertiaries of London and Paris, all the extinct forms are Australian, and
include Kangaroos, some of them of gigantic dinu-nsions, and a Wombat,
They occur in caverns, chieflv in Wellington Valley, about 200 miles north-

west of Sydney, New South Wales.

158 Distribution ofextinct iJiuDS.—The remains of birds occur but rarel}',

and are usually very imperfect. Footmarks, however, have been fnind wliich

it is difficult not to refer to animals of this kind, in rocks of very ancient date,

and thus the class of l)irds may be referred back much further in date tlum

the mammals. Impressions of birds' feet occur in the red sandstone of
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Connecticut, United States, and in beds of similar mineral composition, and

"belonging to the oldest portion of the secondary series in England and

Germany. Tlic former have been generally described as carboniferous ; the

latter are certainly from the newer red sandstone, above the magnesian
limestone. The evidence on Mhich the correctness of their reference to birds

may be considered to rest, arises from the shape, which requires that the

animal that made them should have been a biped
—that the feet should have

been tridactyl or three-toed, the middle toe much the longest, and each

terminated with claws, and that sometimes there was a fourth short toe

behind. It cannot be regarded as impossible that reptiles may have been so

constructed as to leave impressions of this kind, and as few remains of birds'

bones have been found in other rocks of the secondary period,* but little

evidence concerning these animals is obtained till we examine the older

tertiary beds of the Paris Basin. There, however, and in the London Basin,
and again m nvmierous other tertiary rocks where circumstances were favour-

able for their preservation, such indications are found as leave no doubt that

Birds accompanied the Pacliyderms, Carnivores, and other representatives
of the class Mammalia, in tolerable abundance. The older tertiary species
include a Vulture from the London Clay, a species refei-red doubtfully to the

King-fisher tribe yllalcyonidce), and a small wading bird from beds of tlie same

age, besides several related more or less closely to the Pelican, Sea-lark, Curlew,
Woodcock, Owl, Buzzard, and Quail, from the Paris Basin. The newer tertiary
beds have also supplied several species ; and in the gravel, or in caverns, there

have been found remains of species of Eaven, Lark, Pigeon, Duck, and Snipe.
In South America, and especially in Brazil, where caverns have been so

efTectually searched for fossil remains by M. Lund, there have been found

fragments of several birds, amongst which may be mentioned two Ostriches

much larger than existing American species ; while in New Zealand otlier

remains have been found in great abundance, distinctly referable to an extinct

and gigantic race of wingless birds—the prototypes of the small Apteryx, at

present characteristic of the same island. Many species of these have been

described, and various genera named to include them.

159 Distribution of extinct Keptiles.—The distribution of reptiles in

time IS a matter of great importance to the Geologist, inasmuch as these

animals seem really to have been the chief inhabitants of the Earth during the

middle period of its existence, and their remains are not only more abundant,
but more perfect, and also more distinct from the existing representative

species
—at least so far as the continent of Europe is concerned—than any of

those hitherto considered. It is here first that new orders require to be

defined, to include species far removed in habit and structure from known
forms, and some of these are so strange that description can hardly exaggerate
the singular departure from all we arc in the habit of considering.

If the reader refer to the list of orders of Reptilia in a previous page,
he will find three mentioned as not existing now in a recent state, and
known only by organic remains, found in rocks chiefly of ancient date. In
addition to these three, however, all the existing orders have some fossil

representatives, and some of them a considerable number, contained in

genera which can no longer be recognised as including recent forms. We
proceed to consider briefly the distribution of the diflerent species of fossil

reptiles in time.

The most ancient reptilian remains are those which accompany the sup-
posed birds' footprints in the Carboniferous (?) sandstone of Connecticut.
We find also various footprints in these rocks which have been referred

* One specimen was found by M. Von Meyer in the cretaceous slates of Glaris, having the
form and general characters of passerine birds. Another specimen, from the AVealden beds of
Kent, is referred very doubtfully to albatross, and a large wading bird has been determined from
Tilgate Forest, (also Wealden.)
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chiefly to Clielonia (turtles and tortoises), and similar markings have some-
times been described as fossU footsteps in the sandstones of ancient date in
our own island.

The most ancient actual bones of reptiles hitherto discovered occur in the

magnesian limestone beds of the neighbourhood of Bristol, but it may be

Permitted
to doubt whether these are not rather of the secondary than the

'alfEOzoic period. In the middle beds of New Red Sandstone in Cheshire
and Warwickshire, many very interesting fragments of bones have been
met with besides footprints, all tending to prove that at that period many
reptiles existed, varied in form and dimensions, and belonging probably cither

to the Batrachian or the Lacertian order. Beds near the Cape of Good Hope
(South Africa) have yielded also fossils which partly from independent
geological evidence, but chiefly from the character of these remains them-
selves, are regarded as older secondary. Nimierous footprints in the New
[Red Sandstone seem beyond a doubt reptilian.

The rocks of the secondary period form a perfect necropolis of the reptilian
tribe, and in the Lias, which succeeds the New Eed Sandstone, we find a multi-

tude ofremains o?i\xeIchthyosaurus and Plesiosaurus, the chiefrepresentatives
of the order Enaliosauria. These remarkable animals, which were apparently
strictly marine in their habits, and even more thoroughly adapted for aquatic
existence than the cetacean mammals, were singularly abundant in the

argillaceous bed already alluded to, but continued, not only by the
preserva-

tion of the genus, but in some cases by identical species, through tne whole
oolitic series into the chalk, receiving an additional genus during the deposit
of the newer oolitic rocks. In the lower Oolites (Stonesfield Slate, already
more than once referred to for its fossils) the order Dmosauria also appears,
and is represented by the carnivorous and gigantic Meffalosaurusy-which appears
to have continued where circumstances admitted, and in the newest part
of the Oolitic period (Wealden) was accompanied by the Iguanodon (a herbi-

vorous genus, also gigantic), and the Ifi/lcposaurus. Not only, however, were
these two remarkable orders of marine and land saurians first presented
during the middle part of the secondary period, but they were accompanied
by the Pterosauria or Flying saurians, a race yet more unlike existing forms
and the inhabitants of the air. The only genus yet described by these

animals {Pterodactyl) appears first in the Lias, but was continued like the
marine tribe into the Chalk, and presents, like the others, a considerable number
of species. It is chiefly in England and Western Europe that these remains
have been foimd, since there the oolites are chiefly developed, and seem to

have been accumulated under the most favourable conditions.

The order of Crocodilia, or mailed saurians, was
richly represented in the

secondary period. Of tlie three divisions (those of which the vertebra are

bi-concave, convexo-concave, and concavo-convex, respectively), the first

contains the Teleosaurus, a kind of gavial, extending from the Lias into the

Middle Oolites, and another genus, also oolitic, besides two generic forma

{Suchosaurus and Goniopholis), both Wealden. The second (convexo-concave)
contains several species, the older ones occurring in the Lower Oolites, and the
newest in the Wealden ; while the third (concavo-convex) includes all the

existing crocodiles : one doubtful cretaceous species, several of the tertiary

period, from the London and Paris Basins, and some of the middle t«rtiary

deposits of Central France.
We have already referred to the Lacertians, as containing the most

ancient representative forms of the great Beptilian class. Besides those

already mentioned, there is another New Eed Sandstone species, referred to

a distmct genus {Cladyodon), whilst the Geosaiints is found in the Solen-

hofen (Upper Oolitic) beds, besides two or three genera met with in the chalk,
of which that called Mosasaurus is the best known. The Leiodun is

nearly
allied.

The Chelonians, recognised by numerous foot-nriuts in the older rocks

and New Bed Sandstones, arc distinctly exhibited, ny fragments, in a fossil
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state, in tlie oolitic beds, but tliey are almost confined to tlie Stonesfield slato

in Enf^land, thouj^h on the continent of Europe some of the other oolitic

rocks have yielded similar indications. In the AVealdon rocks more numerous
and characteristic fossils of this kind appear, and, like the others, they belong
to the emydian tribe, inhabiting marshy and swampy places. The true

fresh-water turtles are found in the triassic rocks and lias, and in several

tertiary deposits. Ti'ue marine tui'tles (Chelonians) have been found in the

Portland and Purbeck rocks, and in various tertiary strata, especially of the

older part of the period.
The fossil remains of Serpents (Ophidia) have not been found in rocks

older than the London Clay, and only a few species have been described

from that locality. These animals appear to have had gigantic repre-
sentatives during the older tertiary period in Great Britain, but since then
have disappeared from these parts of the world, or at least have left only a few

species of comparatively small size. The Bateachians, also, once presenting

very remarkable forms, approximating them to the Crocodilians, have not of

late exhibited any aberrant forms. Fragments of frogs and salamanders are

found, occasionally, in tertiary rocks, but few striking deviations have been
seen amongst the more recently deposited fossils from the most ordinary
existing types.

1 60 Distrihution of extinct Fishes.—Most of the deposits containing
fossils having been formed under water, it is not astonishing that a very
large proportion of the organic remains preserved should have belonged to

marine animals ; and thus it follows, that although rarely so cliaracteristic,

or in themselves so valuable for determination, the remains of marine
animals afford, from their number and preponderance, the principal means
of becoming acquainted with the ancient conditions of life on the globe.
Fishes, as the most highly organized of marine animals (except, indeed.

Cetaceans, whose remains are rare and comparatively unimportant) thus

assume an importance in Paleontology, which they do not possess in general

Zoology.
We have spoken above of the division of fishes into four orders, according

to the structure of their scales. Of these four orders, two are absolutely
confined to the rocks of the Cretaceous and Tertiary periods and existing
seas. The other two are also still represented, but by comparatively few

species, and these, with the exception of the Squaloid, or S'lark family, not
the most important ones. It thus happens that the termination of the Oolitic

(including the Wealden) period, exhibits the most perfect break in the whole

series, so far as this class of animals gives evidence, and two families of fishes

(the Sturgeons and Hays) also take their rise at the commencement of the

secondary period, while the Hybodonts disappear at its termination. It is

worthy of note, that not only are the fishes of the Palaeozoic period limited
to two of four of the natural orders, but they are confined to one group
of these, characterised by the continuation of the vertebral column into

the upper lobe of the caudal fin, producing a much more considerable deve-

lopment of that part, and thence called Seterocercal. These, which were
abundant during the Palaeozoic or Older fossiliferous period, then became

very rare ; the rocks of the secondary series chiefly present homocercal fishes,

or those which have the caudal fin equally developed, and proceeding entirely
from the extremity of the vertebral column, or at least have very few that are

of the other kind.

Of the different groups of Fishes, the AcantJwdians and Dipterians (two
ffimilies of Ganoids, nearly allied to the Lepidoids), and the Cestracionts

(Placoids), were fixst introduced, and have been found together in the Old
lied Sandstone (Devonian) rocks, and the latter also, though very rarely, in

Silurian rocks. The number of species in the older rocks is not con-

siderable, but gradually increases towards the newer beds, and becomes
rather numerous in the Carboniferous rocks, several complete genera
being introduced and lost during the interval. Amongst these are the
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singularly formed Cephalaspids, the Ptericlitliys, the Coccosteus, and others

among the Lepidoid group, and also several Sauroid fishes, as Diplojatcrus',

Megalicthys, and others, while in the Maguesian Limestone, where the

PaLneozoic rocks terminate, and the Heterocercal fish cease to be exclusively

present, the Pygopterus, Acrolcpis, and some other genera of Sauroids, with
the Palceoniscus (Lepidoid), make their appearance, but are not continued into

the secondary rocks.

Taking the different families of fishes, and commencing with the Lepi-

doid ganoids, we find that the heterocercal genera, of which there are six

(not including the Acanthodians and Dipterians), include four absolutely
confined to rocks not newer than the Carboniferous, and two {PalcBonisci's
and Platysomus) only just extending into the trias. There are still remaining
the whole tribe of homocercals, including ten genera and many species, whicJi

are exceedingly common, and highly characteristic of the lias and some
newer oolitic beds, extending in one instance (Lepidotus) into the chalk. The
lias may, however, be regarded as the metropolis of this group ; at least

thirty-two species being known in the English beds alone, and many others

occurring in the lias on the Continent. Of the different genera, Gyrolej^is is

carboniferous and triassic ; Dapedius and Tefragonolepis almost exclusively
liassic ; Lepidotus widely distributed throughout the secondary period ; and

Pholidoporus chiefly Wcalden.
The Saueoid, like the Lepidoid family, is widely spread among fossili-

ferous rocks, and the Ccelacantiis, in some respect analogous, may be
considered as having a sini'lar distribution in time. The heterocercal genera
range between the Old Kcd Sandstone and the Trias; one genus (SauricJitJiys)

being triassic exclusively, and others confined to the old red and carboni-

ferous rocks. Of the Co^lacanths there are also several carboniferous and
older genera, Megalicthys being the most remarkable.

The homocercal Sauroids are chiefly oolitic, where the number of species
is exceedingly large. The family of Pycnodonts are almost all oolitic, but

may be considered to range from the trias to chalk. The Scleroderms,
another family, is found in cretaceous rocks, but extends and is chiefly
common in the older tertiarics. The Acctpensekides (Sturgeons) includj

one supposed lias genus, and one from the London Clay, besides the existing

Sturgeons.
The order of Placoids, divided into seven families, is represented in a

fossil state by genera referred to every family but one {Cyclostoma). Of
these, the most important among existing fishes are those least abundant in a

fossil state, and the converse is also true, the Ccstracionts having only a
few living species, while the Eays and Saw-fish arc rare among extinct forms.

The oldest placoid fishes are Ccstracionts, but the greatest development
of the family seems to have taken place about the close of the carboniferous,
and commencement of the secondary period, and tliey are now represented

by a single species. The Hyhodonts commenced in the carboniferous period,
and extended only to the cretaceous rocks ; but like the Ccstracionts, the
chief .species are triassic and oolitic. Of sharks {Squaloids), there are

representative forms fr>m the commencement of the carboniferous to tho

existing period, the cretaceous rocks generally containing perhaps the greatest
number, although many teeth are found, and some of gigantic size, in the
middle tertiary series. TIic rays and saw-fish have been found only ip

tertiary rocks, but the Chimeroids apjiear to have extended over a much
wider range, remains having being found occasionally in the carboniferous

limestone.

The Ctenoid and Cycloid orders of Agassiz, include a very large propor-
tion of all existing fishes, but not a single species older than the chalk. I'ho

Perch family amongst the former, and the Scond)cr and other families, of
which the carp, the pike, and the herring arc now well known genera, are

those chiefly represented in the ancient seas. It is remarkable, however, that

the fossil species are usually of distinct generic character, and not unfre-
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quently form into a {jroup or sub-family, showing some more or less striking

peculiarity. Thus, there is a distinct group of perch-like fishes in the creta-

ceous rocks, liaving more than seven rays to the branchiostegous ray, and dif-

fering absolutely
in this point of structure from the existing species. So

also the Sparoid fish (Dentex, &c.) are found only fossil in the Monte Bolca

(older tertiary) beds. Most of the other Ctenoid, as well as the Cycloid
fishes, are represented either by a few species of known genera, or by genera
now altogether extinct. Many more are found in the tertiary than the

cretaceous rocks, and the beds of Monte Bolca are especially rich in individuals

as well as species. The following tabular statement of the distribution of
fossil British species determined by M. Agassiz some years ago, will, if not

quite accurate, give at least a useful idea of the subject. It must be observed,
that the number of British tertiary species is exceedingly smaU, compared
with that from other countries.

Table I.—Grouping of the Species of British Fossil Fishes,
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rocks. The Gasteropoda, of widcli tte limpets and whelk are examples, and
which now include the large tribe of univalve shells, are also well indicated by
a vast number of species, while the Conchifera (the bivalved-shell animals)
are presented in a number of different forms, gradually approximating those
of existing species as they approach our own times, but affording in the
older rocks generally a singular preponderance of the group called Bea-
CHIOPODA, represented now by the Terebratula.

Beginning with those of highest organization, we find the remains of

Cephalopoda of simple and long extinct forms in the most ancient of fosili-

ferous rocks. The genus Orthoceras, and others nearly allied, {Gomphoceras,
Cyrtoceras, Phragmoceras,) are thus enormously developed in the Silurian and
Devonian rocks, while Nautilus, Clymenia, and afterwards Goniatites, present
numerous Devonian and Carboniferous species, and a singular preponderance
of individuals greatly affecting the physiognomy of the fiiuna. The nautilus,

retaining its general form and structixre, was in the secondary period accom-

panied by the numerous members of the genus Ammotiites, which, attaining
a maximum of development in time towards the latter part of the period,

entirely died out before its close. Peculiar forms of the shells ot these

animals are to a very remarkable degree characteristic of particular beds or

groups of beds, and thus in the chalk, the form which at first was a com-

paratively simple spiral, became greatly varied, and often exceedingly
different from the normal type. The genus Belemnites, although rather less

widely diffused, contains some of the most douhtfrJ and least recognisable of

shells, partly from the great simplicity in the external surface and form, and

partly from the varieties of growth and accident to which it was subject. No
less than twenty-five genera of ancient Cephalopoda have been determined, of
which only two arc now living, {Sepia and Nautilus,) and but three additional

ones can be found in all tertiary deposits hitherto known. There are nine

genera Palaozoic, (seven of them from the lower rocks,) fifteen are lower

secondary, and six upper secondary. Of all the genera, Ammonites is that

most abundantly represented ; and it has been found convenient and useful

to separate its very numerous species into no less than twenty-one groups,
forming seven divisions of the genus, characterized chiefly by the shape of
the back of the shell. This division is considered to be natural and gives

froof
of marked modifications of form, having reference to epochs of time.

t was introduced by Von Buch, and has since been slightly modified by
M. A. D'Orbigny.

The species of Gastempodous Mollusks, found in the oldest or Silurian

rocks, are comparatively few, and are difficult to determine accurately,

altliough many have been referred to existing genera. The well-known

genus Naiica, the patelliform Capuhis, and the Chiton, are considered to be

truly represented in these ancient rocks, but with these there are a number
of others, more or less resembling L«7/'o;'''wa, Nerita, Patella, Trochus, Turbo,
and TuriteUa. There arc many others to be added to the fist.

Taking, however, a wider range, we find amongst the principal genera of

these univalve mollusks, only ten acknowledged, and five doubtful ones, in

the whole lower Pala-ozoic group of rocks, and only sixteen admitted, and
ten doul itfal in the upper Palaeozoic series, most of the genera in the older

being also included in the newer rocks. Of these, all without exception aro

marine, some being littoral or inhabit shallows, but most of them occurring in

deep water. In the lower secondary rocks we have sometimes thirty-six

genera, and in the upper secondary forty-six, while throughout the tertiary
rocks the order is represented in 1(38 genera, including a number of terrestrial

and fresh-water species.
The CoKcniFERA, or bivalve mollusks, are very scarce in a fossil state in

the oldest fossiliferous rocks, and exhibit some singular and long extinct

forms. The Avimla and Pccten are the first known genera distinctly reco-

gnisable, but with them are associated several others, that have been doubt-

y, and in many cases wrongly, referred to such groups as those which now
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include the cockle, tbe mya, tlie muscle, &c. It is in the carboniferous lime-
stone that shells of this kind first become common, and Ireland is especially
rich in specimens. The species of A?vacceE are especially characteristic of this

amon^ the ancient formations, and in the still newer d.eposits of the Oolitic

period, where fossil shells of all kinds are unusually abundant, this family is

nearly approximated to the existinjj divisions. Besides these, we have also
in the Oolites species of Corbula, Porina, the Mi/tilacecE, the VeneridcB, the

Lucince, Astarte, Lima, and Crenaiula. ' The genera most developed in
British strata are, Pholadomya, of which nineteen species are enumerated,
Modiola (17), Area (23), Nucula (11), Trigotua (13), Astarte (22), Cardinia

(12), Cardium (12), Isocardia (11), Fcclcu (31), Lima (23), GervilUa (10),
and Ostrea including Gryphaa (33). Some genera, of which there are few

species, are also highly characteristic, as Perna (2), Pholas (2), Panopcea
(several), Opis (2), Myoconclia (1), Ljysianassa (4), llippopodium (1), and
Corhis (3). In the fresh-water beds of the Wealden numerous well-marked

species of Unio occur, with Cyclas and Dreissena. The British cretaceous
fossils of this family have considerable relations with Oolitic forms, and in
some few instances (as GervilUa aviculoides) appear to be identical. The
greater number occur in the Greensand, or Lower cretaceous series, and
indicate the formation of these beds to have been in shallower water than
that in which the chalk was deposited. The genera gi-eatly developed are,
A^'ea (12), Nucula (11), Trigonia (12), Venus (17), Inoceramus (17), Ostrea
with Gryphoea (20), LJma (12), Pccten (11). The presence of true species of

Crassatella, Cyprina, Cardita, Solen and Spondylus, is worthy of note.

Pholadomya, Panopcea, Corbis, Corhula, Lsocardia, Anomia, Avicula, Ger-

vilUa, Plicatula and Pecten, have well-marked representations among
British crestaceous fossils. Thetis is a remarkable genus of this period."*

The Eocene or older tertiaries contain a vast number of species referable
to known genera, but all, or almost all of them are now extinct. In the upper
tertiaries, a larger proportion of existing species is met with, and the ]n-e-

vailing and characteristic forms assume a much closer resemblance to those
found in the vicinity of the spot containing such groups. There are also

many generic forms of these shells in foreign beds, not known in our own
country, and there appears to be a grouping which gradually resembles that
now observable. Many species found fossil on our own shores and belonging
to newer tertiary deposits, have also been met with under other circumstances
and in distant spots, still living.f

The general character of the bivalves of the middle part of the tertiary
series in England is Mediterranean, or rather Lusitanian, and of the newer

part, mixed Mediterranean and northern, while still newer beds occur which
are essentially northern, and even arctic.;];

The remarkable shell-bearing animals called Brachiopoda, although
somewhat rarely represented in existing seas, must at one time have played
a most important part in the animal economy, and even greatly affected

the physiognomy of many ancient and now extinct faunas. They seem to have
been the earliest introduced of all mollusca, some species of Linc/ula being
the oldest fossils known. They soon and greatly increased, and the typical
forms of genera, and more important groups, were at once amongst the
most abundant, and the most remarkable of the forms of organic life of
which any remains are left.

Of these animals more than 100 species have been determined from
British Silurian beds alone, the genus Orthis (50 species) being most

• See the descriptive letter-press attached to tlie ralsDontological Map, by Prof. E. Forbes,
in Johnston's Physical Atlas.

t Tliis is the case also witli the univalves, as a remarkable Fiistts, (F. cnyitmriu.i,) Ion? sup-

posed to be confined to the fossil beds on tlie east coast of England, has lately been found

occupying a defiuite position as a recent species on the coast of Spain.

i E. Forbes, ante cit.
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remartable. Leptcena (20 species) is also characteristic, and Fentamerus is

confined to this ^roup of rocks. Spirifer, Terebratula and Atrypa, Orhiciua
and Crania, and a few Prodncti have also been described. In the Devonian

period Spirifer increases, Strigocephalus replaces Pentamerus, Prodtutus

increases, Orthis decreases greatly, Le/dcena continues, and Calceola (a new
f^enus) is added, and is exclusively of this period. In the carboniferous rocks,

Spirifer and Productus, and Chonetes with Terehradila, include almost tha
whole number of Brachiopods, which, however, are enormously preponderant
in number of individuals in many districts. In the Permian rocks the wliola

group has fallen back into a few unimportant reprcsentalives, thirty-seven

species only beinji; known.
The genus Terebratula is in a high degree characteristic of the whole

secondary period, and only a few Spirifers, with Crania, Lingula, Orhicula,

Magas, and others, interfere with its presence. In the tertiaries, tlio

shells of Brachiopods are almost as rare as in existing seas. A remarkable
and anomalous extinct group, which under the name Rudistes have attractc d
much attention, but have not been satisfactorily explained, are pecidiar to

the rocks of the newer secondary period.
162 Distribution of extinct Abticulata.—Of this great and important

class, now represented by so many thousand species of insects, Cirrhipcds,
Annelids, and Crustaceans, but fev^ remains, comparatively speaking, have
been found in a fossil state. Some of the few, however, exhibit great interest.

Of Crustaceans, the family of Trilobites, now totally absent, seems to

have been eminently characteristic of Pala'ozoic formations. There are

several groups, chielly from the Silurian or lower part of the Palseozoic

series, and the species that occur in the Devonian and Carboniferous rocks,
are for the most part 'ew in number, and not remarkable for any full repre-
sentation of individuals, or any marked peculiarity of form, with the exception,
indeed, of the genera Brontes and Ilarpcs (Devonian), and Griffithides (Car-

boniferous). Many other Crustaceans appear in the carboniferous rocks,
but they have not been found in suliicient abundance to affect the general
character of the group of fossils.

The Oolitic rocks, and indeed all the rocks of the secondary epoch, from
the Lias to the Chalk, present numerous and interesting Crustacean remains,

many of them peculiar, but all approximating much more to the ex sting
forms than the Trilobites do. The Lias contains several species resembling
the lobster and prawn, and these as well as s])ecies of crabs, &c., are continued
and multiplied in the oolites of England, and the tip|)er oolitic beds from
which the celebrated lithographic slate of Solnhofen, in Bavaria, is obtained.
Other Crustaceans, both crabs and lobsters, or ratlier representatives of these

tribes, are found occasionally in tlie lower cretaceous beds. The London Clay,
and other tertiary beds, both in England and elsewhere, contain remains ( f

various specific forms still more ncarl}- allied totlie inhiibitants of the adjacent
seas. Some species of small Crustaceans of lower oriianization, (Cj/pris, &c.),
have been met witii abundantly in various parts of the newer palajozoic, the

secondary, and tertiary series.

Insects have left remains in various rocks, but they are generally too ill

preserved to enaljle us to di.stin^iuish any very important characters. In tlio

coal measures the body of a scorpion, the remains of wings of flies, and tlio

win<r-cases of .some beetles have been descril)ed, and in tiie Lias and lower
Oolites numerous framnents, generally imperfect, have been the objects (T
careful examination by Mr. A\ estwood.* Ihe newer Oolitic and theWealdeu

deposits present other examples, but it is diflicult to refer to fragments so im-

perfect by very distinct specific characters. In tertiary de]>osits the remains
of such animals become mucli more abundant, but are chiefly confined to a
few localities. The tertiary beds of Aix, in Provence, and of*^ Oiningen, tiio

lignites of the neighbourhood of Bonn, and the amber-bearing deposits on tho

•
.''ee Br J lie's Uiitory nf Foitil I « U hi the Secondary Rurlt i,f England,

C U
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shores of the Baltic, are the most rcmarlcablo and prolific, and have yicldc(^
results of some hnportaucc to the Entonioloj^ist. The foUowinn^ cijiht principal
orders of insects ai'e represented in a fossil state— Colcoptcra (beetles), Ortho-

ptera (locusts), Neuroptera (dragon-llj), Ili/menoptcra (ichneumon-fly), llemi-

jptera (lady-bird), Lepidoptcra (butterfly), JDiptcra (fly), Thyscuxoura (Podura).
Remains ofAnnelida are not wanting in a fossil state, but the animals of this

tribe being soft, only a few and imperfect indications arc usually preserved.
In the oldest Silurian rocks, marks have been found which have been referred

to worms, and it is not unlikely that similar indications might be found in

Tocks of almost all ages.

Many worms incase themselves in stone, and thus the shelly tubes

in which the animal once lived arc very permanent. Since, however, at

present, very different species are found to inhabit tubes not to be distin-

guished from one another, it is clear that not much stress can be laid on evidence
derived only from data so little important. The genera Serpula and Ditrupa
are of almost universal occurrence, and probably include a large number of

extinct species in all parts of the world and of almost all geological dates.

163 Distrihution of extinct E/diata.—Of these animals, the EcJdno-
dermata and the Zoopliyta form the two most important groups, and we have
in addition to these, the Amorpliozoa, containing the sponges, of which many
are found in a fossil state. Many well marked and peculiar forms occur in a
fossil state in rocks of all periods, and many natural families, once enormously
abvmdant, have either entirely disappeared or dwindled down to the most

insignificant dimensions.
Of the Echinoderms the most ancient group is that of the CystidecB, closely

allied to another group, the Crinoidece, which, as well as the former, is abun-

dantly presented in a fossil state, but very rarely by any existing species.
The Cystideans include a number of genera all (with one doubtful exception)
Silurian, but the Crinoids are more widely diffused, although these also appear
to have commenced their existence at the very earliest introduction of life,

and attained their maximum of development during the Carboniferous period.
A new and peculiar group {Pentacrinus) replaces the older forms in the Lias,
and by various species continues into the Chalk. Other, but not numerous,
species are also found, the free-swimming forms commencing, and gradually
displacing the attached Crinoids. In addition to the Crinoids, the orders of

Ophiundce and Asteriadce (star-fishes) commenced in the oldest period, but

appear to have obtained their chief development much later. Star-fishes and
true Ophiurse, as well as Crinoids, have thus a wide range of distribution in

time among the large and not unimportant group of animals to which they
belong, and in the newer part of the Pakeozoic period they began to be accom-

panied by Echinida; (sea eggs). The remaining groups of Ecliinoderniata

present no hard parts by which their form can be preserved to future ages,
and there is thus no evidence of their existence in a fossil state.

The ZooPHYTA, amongst which are included corals and a multitude of
email animals having calcareous skeletons, besides many others which have no
solid framework, afford abundant indications of their former existence in

rocks of all ages. It appears from the result of observations on these, that
'little if any change has been made in the plan of zoophytic organization
since the beginning of geological time ; that whilst some genera have passed
away and new ones have taken their places, the earliest forms were as perfect
as their successors, indeed, among the very earliest, the most perfect forms of

zoophytes play as important a part as the most rudimentary. Most of the

genera are remarkable for their great duration in time, and this applies also

to a great many species both during Paleozoic and Tertiary epochs.'*
There are two divisions of Zoophytes building solid habitations, one of

which, the Bryozoa, does not really belong to the class, but on accoimt of tho

* E, Forbes, iu rh>/sical Atlas, ante cit.
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extreme similarity of the stony framowor'ks constructed by its members, they
cannot be dissociated from the true polj-ps constructint^ corals. Of this

division as of the other (the Polyps), there are examples in Silurian rocks
where the genera Eschara, Flustra, and others are found. In the same rocks

are Favosites and ChcBtetes, Petraia, Catenipora, and Aulopora. These, with
Strombodes and Syringopora, give a marked character to the oldest fossili-

ferous limestones of the Silurian period. Many of the Silurian species extend
into Devonian rocks, although many others disappear and are replaced by
new forms, and Astrcea, already introduced, becomes there more abundant.

Cyathophyllum, Lithodendron, and Lithostrotion occupy an important place,
and with Gorgonia attain a maximum in the subsequent or Carboniferous

rocks, which are remarkable for the large proportion of coraUine limestone
of which the lower division is made up.

The Palaeozoic zoophytes are quite distinct as a group from the species
found in rocks of the secondary period, and some forms, as Graptolitcs,
are altogether peculiar to the older epoch. In the lower and middle Oolites,
a considerable number of corals occur, Asfrcea being especially rich in species
and individuals, though Turbinolia is almost equally remarkable. In the
cretaceous rocks there are many small corals, most of them Bryozoa, which
have not been much examined, and in tertiary formations the number of

species is very large, but the condition of the seas in which they lived appears
to have greatly difi'ercd from that of more ancient periods.

The fossil Amorp/tozoa include chiefly sponges and spongiform bodies, the
lowest in organization of all that have been determined. There are a few
Silurian and some Devonian species, while others have been observed also in

carboniferous rocks, but some of the German localities of Oolitic rocks are far

more remarkable than older beds for the presence of such remains. A large
number of forms have been described both there and in the newer or creta-

ceous rocks, the most remarkable genus among the latter being Ventriculites,
which occurs abundantly among the chalk iiints. Tertiary sponges have
been described by Michelin and others.

There still remain to be mentioned the two largo and doubtful, but not

uninteresting, groups, the Foramiiiifera and Infusoria, which must bo referred
to the ZooPHYTA, and which, although no doubt introduced very early and

occurring fossil in Devonian rocks, begin to be important in the newer part
of the palaeozoic period, especially in Ilussia. Other species have been found
in the lias and oolites, a large number in cretaceous rocks, and an almost
infinite multitude in rocks which arc pcrliaps intermediate in age between
the secondary and tertiary, as well as in the older tertiary rocks of various

parts of Europe and ]S"ortli America. ]Most of the fossil infusorial animalcules
of which remains have been found are in tertiary rocka of comparatively
modern date.

164 Disfrihution of extinct Plants.—The remains of plants are, as might
be expected from the cliaracter of most of the deposits, either entirely absent,
or confined to a i'ow spots, and only in rocks far removed in point of time.
Thus we find such remains chiclly in the rocks of the carboniferous period,
but also in the older oolitic rocks in the AVealden and in tertiary deposits.
Tlie oldest forms of vegetation are very distinct from those since introduced,
and show a remarkable preponderance of ferns, both arborescent and others—
at least, this is the case with the carboniferous fossils : and although some

species
have been referred to Devonian rocks, and fucoids arc found occasion-

ally in Silurian limestones and schists, the really important groups are only
known in beds associated with coal. "With the ferns of this period arc dico-

tyledonous trees allied to pines, and these in the newer beds are accompanied
by C'ycadc(T and true Conifcrm, which ranged plentifully during the secondary
period in England and Europe. 'J he fossil plants of the J>ondon Clay arc

closely allied to some groups now confined to the East Indian Islands, and

probably indicate a warmer climate than at present, and a very difl'ereut

distribution of land.
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^^ENEIiAL Nature and Meaning of the Science of EtJinologi/.
— No

xJT account of the Earth, its inhabitants, and its hi.story
—

prot'os.-ing to

explain the modifications of its surface, and record tlie revolutions and

changes it has undei'uone—would be in any sense complete without including
some notice of the human race and its distribution in various countries, and
at various times. The study of this department of Natural History has bi'cn

designated Ethnology, and the object in the present chapter is to give an
outline of the science so named. We must, however, neglect many points
of interest, especially those which are connected with the personal and social

qualities of the human race, for these in no way affect that natural-history
view which solely belongs to Physical Geography.

Considered as a race introduced upon the Earth at a certain period of its

history, the human family presents to the careful and philosophic observer

an infinite variety of problems, difficult and complicated in the highest
deoree. Hitherto these problems have received but little attention compared
with their real importance, and the growing interest felt in reference to

them within the last half century has hardly yet spread to the mass of

society, who are apt to shelter themselves under doubtful histories, and the

general but vague ideas derived from very imperfect knowledge. The most
that we can here attempt, however, will be to state a few of the problems,
and point to the various attempts made for their solution or illustration.

The subjects that ofl'er themselves for consideration in the strictly

natural-history study of the human race, are chiefly those connected witii

colour and oiher external peculiarities, internal structure, languaije, and
intellectual development. These all involve to some extent positive facts,

and hence we may, with some satisfaction, discover by their means the

degree of afhnity that may exist amongst the principal divisions of men; but
the real imjiortance and relative value, even of these facts themselves, cau

only be appreciated by careful study.
It may perhaps be considered, that the inquiries of chief importance, and

those which, when answert d, promise the greatest results, have reference to

(1) the specific identity of those various races ofmen which differ most from each

other, and which being found inhabiting districts naturally distinct, may be

regarded to some extent as typical races— (2) the degree to which mixtures

of these races can produce other and permanent varieties— (3) the extent to

which such mixtures as have been already produced can be traced back—
(4) the absolute period during which the human race has been actually

present, not only on the globe in general, but in particular countries—and

(5) the true amount of influence that man, in an uncivilized or civilized

Btate, has upon the distribution of other families of his own kind, and upon
other organic beings. These are points fairly within the iucjuiry of the

naturalist, and demand therefore notice in this place.
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166 Specific Character.—In -considering such points -vre are forced to pay
Bome attention to another question that has lono^ been a source of dispute—
namely, what is to be understood by the term species, and how far varieties

may extend without reacliing to specific difierence. In man, as in otuer
animals of hiifli and complex organization, capable of adapting themselves to

great changes of temperature and climate, living at one time under the

burning rays of a tropical sun, and at others enduring a three or four months

perpetual night and frost near the poles, there must occur many modifications

of habit at least, if not of structure, which manifestly involve no departure
from the normal type. But because this is the case, we are by no means

justified in assuming that such differences of habit can involve real and

permanent modification of structure, for such a conclusion could only with,

propriety be admitted, if it were supported by many analogies derived from
other natural-history facts, directly bearing upon the point. Too little

attention has often been paid to natural-history and common-sense views
on this subject, and to the laws of analogy and aifinity of distribution and
limitation of species of other animals, in deciding on the probable origin of
the human race, and the date of this event.

It has, indeed, been usual to assume, as the definition of species, that

'the faculty of procreating a fertile offspring constitutes identity of species,
and that all differences ot structure and external appearance compatible
therewith, are solely the effects resulting from variety of climate, food,
or accident, consequently are forms of mere varieties, or of races of one
common species.'* It may, however, be safely asserted, that any argument
concerning the origin of the human race derived from this definition is

vicious, for the whole point in question is assumed, and there seems no doubt
tliat several of those groups ot other animals best determined, and most

universally allowed to be distinct, may naturally breed together, and do

produce hybrids capable of continuing a race, and exhibiting some pecuharities
of each of the tribes from which they are derived. Thus, various tribes of
wild fielidts breed with each other; goats breed with sheep ; common cattle

with the Zebu, and other well marked species; and the common hare with the

rai)bit, and also with the hares of otiier countries, exhibiting examples of no

slight importance, where fertile hybrids Jiave been produced by mixtures of
well marked species, although new races have not been established. In all

these cases, as, indeed, in any single family of any animal, a certain amount
of mixture of blood is required to keep up a healthy race, and it may even
be necessary to revert to the original stock for such purpose, but this does
not interfere with the important conclusion that such mixtures of species are,

to a certain extent, natural and are essentially prolilic.
In spite of this, notwitlistanding such occasional exceptions to the usual

sterility of hybrids, it is still, however, very cK'ar, that tliere must be some

provision in the constitution of organized beings tending, under ordinary
circumstances, to kec]) breeds distinct, and prevent the amalgamation of really
natural groups. In other words, thougii species may not be strictly determin-
al)le by the test of unfertile hybrids, there still are true specific distinctions

preserved unbroken and unmixed with singular tenacity, it is of the highest

im|K)rtance for naturalists to determine, if possible, the nature of these

distinctions, ami how far any of them are imiversally applicable ; but we are

bound to admit that those who pursue the higher departments of Philosophical
Zoology, have as yet failed in assisting the progress of natural history by the

discovery of any such characteristics.f

» Ilntnilton Smith, Katurnl llhfnry of the Unman Sprrlct, p. 114.

t VTc quote from a. very recent work by Alexnmler Von IIiiinl)ol(U the following ndditiondt

evidence on thi.s .sulgect of the fertility of hyhriil.-; :
— '

'I'lie (.'aiiiuliun bison ciin be traineil to

n^'rieultural labour It breeds witli tlie European cattle, lint it was lonj;; uncertain whether the

hybrid was fruitful. Albert Uallatiii, who, before lie came forward in Kiirope as a distin-

guished diplomatist, had obtained, by p rsonal inspection, great knowledge ol the uniultivated
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167 Divisions and Mode of Treatment of the Subject.
—

Ettnoloj^y, tliore-

fore, or the physical history of the liuman race, cannot obta n from general
natural history a decisive answer, even to those inquiries ^vhich properly and

necessarily belong to that science ; and it tlierefore calls for assistance from

many other departments of knowledge. In the present outline, we may with

advantage consider, first, that portion of the physical view of the human
species which is more directly connected with zoology, comparative anatomy,
and comparative physiology. When in this way some idea is communicated
of the more elementary facts, we may proceed to consider very generally
those points of comparative philology, and afterwards of general human
history, which bear upon the questions we have to discuss. Having thus deter-

mined the natural-history facts of our race, it will be useful to consider the
influence of the human species on inorganic and organic nature, and con-

versely the influence of external nature on the human family under various

circumstances of temperature, climate, and civilization. It is true that in

this sketch many details of great importance may be omitted, while, on the
other hand, opportunities will be afibrded for lamenting the almost total

absence of great classes of facts ; but perhaps also this may be useful in

directing attention to the present state of knowledge on so important a

subject.
168 External Structural Peculiarities of the Human Race.—Those

marked peculiarities of men that are continued from generation to generation
without change, and seem at length to be absolutely unchangeable, relate

chiefly to colour, hair, and external form, but also include some striking
anatomical characters of great importance. Thus, permanent varieties in

stature, in the proportions of the limbs, in the form of the pelvis, and in the
form and proportions of the cranium, are so numerous and distinct as to

separate at once the dilTerent families of men into several groups.
The earliest recorded accounts that have survived the destruction of

written documents and oral tradition, seem to point to the existence of races

of men attaining in former times more gigantic dimensions than at present ;

and however exaggerated and distorted the accounts may be, they yet seem
sufficient to justify a conclusion, that the early conquerors in Asia Minor, and
Southern as well as Northern Europe, may have exceeded the original races

in respect of height, as much as they certainly did in vigour of character
and physical energy. The only race, however, that can now be referred to as

showing any distinct evidence on the subject is that which has been described
in Patagonia, and which, like others, must soon give way to the encroachment
of the white man ; but still showing superiority of form when compared, not

merely with the stunted and ill-developed Fuegians about them, but even
when placed side by side with Europeans of full vigour and ample propor-
tions. This is stated by aU travellers of credit, and must certainly be
admitted. Many instances, however, are on record of individuals in all

countries attaining even a more considerable stature
; and amongst them we

may mention the case of a Swede, one of Frederick the Great's gigantic
guards, described by Haller as being eight and a half feet high, wliile several

Irishmen have been known to attain the height of seven to eight feet ; and
one, whose skeleton is now in the Museum of the College of Surgeons, and
who died, aged twenty-two, in 1783, measured eight feet four inches.

Notwithstanding these exceptions of individuals and races, there is cer-

tainly no evidence of any great deviation from the average standard that

parts of the United States, assures us that ' the mixed breed was quite common fifty years ago
in some of the north-western counties of Virginia ; and the cows, the issues of tliat mixture,

propagated hke all others.' ' I do not remember,' he adds,
' the grown bis'^n being tamed, but

sometimes young bison calves were caught by dogs, and were brought up and driven out with
the European cows.' At 3Ionongahela, all tlie cattle were for a long time of this mixed breed,
but complaints were made that they gave very little milk.' AVe believe no one ever questioned
the specific distinctions between the European breed of cattle and the bison.
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cannot well be referred to local circtmistances, but as little doubt can tliere

be that various races do present different average stature. Thus, the Pata-

gonians, inhabiting the southern extremity of South America, are beyond all

question an eminently tall race, while the Bosjesmans of the Cape of Good
Hope, and the neighbouring country, are as strikingly below the average
stature. Nor is intellectual cultivation by any means concerned in this

matter, since the native Australians, the nearest in point of low intellectual

powers to the South African dwarfish tribes, are, on the
contrary, a tall race ;

while the stunted Fuegians, the race nearest in position to the lofty Pata-

gonians, and tlie Caffn's, inhabiting the country near the Bosjesmans, differ

but little in civilization from their dwarf neighbours.
Although it is certain that great differences in stature are capable, under

favourable circumstances, of producing permanent varieties without reference
to climate, yet it has been considered that this latter also may have some
effect. The point is one of some little importance, especially in considering
the average height of races taken fairly from a sufficient number of
observations ; but facts are wanting to found any certain argument with
reference to this subject.

If there is difficulty in judging of unity of race by the average stature, it

will rcaddy be understood that other dimensions are still less useful in this

respect. A considerable difference, however, may be traced in the development
of various races, though insufficient to justify important generalizations.

Other external characters of the human race are found in the form of

particular parts, some tribes having the head flattened in a remarkable
manner, others having the bones of the extremities more or less developed,
some possessing thick lips, others small ears, otliers high cheek bones, while
a vast variety of less important dilicrences characterise particular groups,
according to some temporary or local circumstances. Many of these depend
directly on internal structiu-e, while others, such as colour, are exclusively

superficial, although sulliciently important to require careful and minute
attention. The nature and condition of the hair aflord other external charac-
teristics of singular value, and thus hair and colour are usually considered as

the most direct and ready means of grouping the different varieties of the
human race into large natural families.

The peculiarities of colour presented in man are chiefly four— white,
yellow, red, and black, but each of these admits of a vast variety of shades.
^Jhe wliite is often varied with delicate shades of pink, and passes also into

tawny and olive coloured. The yellow passes into copper coloured on the
one hand, and black, on the other. The copper colour also admits of many
varieties, and even black is often presented of dill'crent shades in the various

members of the same great natural famih'. All these colours arc liable to

what are called albino varieties.

Of tlie whole po))u]ation of the world, a very large proportion, including
almost all the inhabitants of tropical countries, exliibit tints of colour

approximating tliera more or less closely to black. These have generally
bhick hair and dark eyes, the hui! of the skin being less decided than that of
the iiair and iris. \Vhere the black is combined with red, as in the indigenous
copper coloured races of America, the hair docs not cover any part of the
fuc<'. and in some parts of Africa the hair is not only black, Init is crisp,

woolly, and short, presenting very marked and permanent characteristics.

The white and yellow varieties of men generally present a fair complexion,
assuming a red or tawny tint on exposure to sunlight, and accompanied by
hair of light brown, auburn, yellow, or red colour., and eyes eitlier grey,
azure blue, brown, or some shade of yellowish or greenish brown, or greenish,

yellow. These colours of the eye arc often found in individuals not presenting
the true characteristics of skin and hair, I)ut in great masses of men not exhi-

biting recent mixture of race one ])n'vailing tint may generally be recognised.
The term aII)iiio is ajmlied to individual cases occurring from time to time

in all countries, although cliiefly noticeable among Negroes, owing to the
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marked contrast then presented to the ordinary condition. The characteristic

of this variety is, tliat the hair and skin are perfectly wliite, without a tinj^e

of colour, and the iris of the eye red. Eaces of albinos have been descrilx'd

in some parts of the interior of Africa, but they probably do not extend to

more than a few families in particular villajjes. The persons thus charac-

terized are frequently the ofTspring of parents whose other children do not

present the same
peculiarities.

Before concluding this account of external structure, it is necessary to

refer to varieties of form presented by the face, and especially the lips and
nose, which are amongst the more distinctly marked characteristics in the

!Negro race, the Chinese, the Malays, and some of the Americans. The foi'in

and position of the ears is also a point worthy of remark.

169 Internal Structural Peculiarities.—The form and proportions of the

human cranium exhibit differences so marked, aud so greatly affecting the

intellectual development and capacity for civiiiziitiou of the inhabitants of
different countries, that the assistance of anatomy in tliis matter is of the

liighest importance to the progress of Ethnology, aud lately also it has been
found that peculiarities of structure corresponding to these are to be met
with in the figure and proportions of the pelvis. It is necessary, therefore,
to consider the facts that are most important in each case.

The cranium is a hollow bone peculiar to vertebrated animals, and forms
the protective investment of the brain, on which it is moulded, and the form
of which, in warm-blooded animals, it represents. It contains in its walls

the organs of hearing, and contributes to form the orbits of the eye, the

nostrils, and the face. It is built up of eight bones which are not firmly
connected till some time after birth, so that there is a certain amount of

iloxibility, admitting of great change of general form and proportions by
continued artificial pressure.

'J'he first attempt to point out distinctive characters in skulls was that of
the anatomist Camper, who based his conclusions on the shape of the skull

and the measurement of the angle (called the facial angle) included between
two lines, one drawn from the passage of the ear to the base of tbe nose,
and the other slanting from the forehead to the most prominent part of the

upper jaw-bone. This angle was thought to afford a measure of the capacity
of the fore part of the skull and of the size of the corresponding portion of
the brain, and in this way the skull of Europeans when measured gave an

angle of 80°, that of a Kalmuk 75°, and that of a Negro only 70°. He also

observed that there are forms of the head in which the angle appeared to be

greater than it is in the European, and others in which it is less than in the

Negro, the former being the ideal heroic heads ofthe ancient Grecian deities,

and the latter being animals of inferior organization, the ape having the

greatest angle, but not exceeding 64°. It must, however, be remarked, that

in this measurement the apparent gradation from the Negro to the ape is

not real, as if the skulls ai'c taken from animals of full age in which the
dentition is complete and the jaws completely developed, the angle is not
more in the orang or satyr than '.iOP, and in the troglodyte only reaches 35.

In the comparison of skulls, one important point has also sometimes been
overlooked—namely, the form of the base of the skull, on which depends
much of the general measurement of the angles.

Besides the fi^cial angle, there are other points of difference seen in

comparing the skulls of different races; for while some skulls are round and

symmetrical, with a broad smooth forehead, others, again, are square, or

nearly so, others pyramidal, others narrow and laterally compressed; while
11 these varieties naturally induce very marked external peculiarities corre-

sponding to them. Almost all the anomalous and even monstrous diver-

gencies from the normal type in man are capable of being transmitted to

posterity, and thus the races amongst whom flatness of the head or any
other deformity is regarded as a beauty, exhibit the corresponding form
in the heads of very young infants, even when no mechanical pressure has
been induced.
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One of the most important varieties in the structure of different races

consists in a peculiar conformation of the pelvis, and this has recently been
the subject of careful investigation by Dr. Vrolik, of Amsterdam, who has
examined and described minutely the details observable in skeletons of

Europeans, Negroes, and Javanese of both sexes, a female of the Bosjesmana
race, and a person of mixed breed.

The important result of these investigations seems to be, that, although
the proportions of the bones in this region in Europeans are very different

in the two sexes, the difference is much greater between the male and female

Negro, the former exhibiting remarkable strength and density, while tbe

latter, in the same race, combines lightness of substance and delicacy of form
and structure. The Javanese of both sexes appear to possess a pelvis of

Seculiar
lightness of substance and sraaliness of size, while the female

•osjesman exhibits, in a most exaggerated form, the narrowness and elonga-
tion remarkable in the Negress, and appai'ently approaches to the structure

of the chimpanzee and the orang.
Other observations on the pelvis, by Professor Weber, woxild tend to

show that all varieties of form in the pelvis may be described as belonging to

one of four kinds—the oval, the round, the squai'e, and the wedge-sjiaped, of

each of which examples are found in most countries. The form that is most
usual among Europeans is the ova), that of the Americans the round, that of

the Mongols the square, and that of the different races of Negroes the oblong.
Other structural peculiarities are seen in the bones of the extremities,

which in the Negro and some uncivilized races are comparatively elongated
and straggling, crooked and badly fjrmed. Thus the til)ia and libula in the

Negro are more convex in front than in Europeans, the calves of the legs very
high, the feet and hands flat, the heel-bone flat and continued nearly in a

straight line with the other bones of the foot, and the foot itself remarkably
broad. The fore arm is also much longer in proportion to the body than in

other races, and the head is placed further ba(;kward on the vertebral column.

170 The Principal Varieties of the Human Race and their Arrangement
into Distinct Groups.—Although the peculiarities nieutioned in the preceding
section are none of them strictly confined to special races, still they are so far

characteristic that by their means we can with some degree of reason speak
of the white, black, copper-coloured, and other races, without fear of being
misunderstood, and we may also subdivide these into woolly-haired, black-

haired, beardless, and others. But when connecting these so far natural

groups with those which, according to the records of human history, have
dwelt in, or emigrated from, special countries, there are immediately intro-

duced various elements of confusion, preventing any possibility of subdivision

into tribes without the assumption of so' much, that fiction soon takes the

place of fact. It is evident that the space devoted to the subject of

Ethnology in these chapters will bj' no means admit of the discussion of any
views, and we can only put before the reader, as a conclusion, the arrange-
ment that has seemed most convenient and most useful.

Among the various points of difference that might be assumed to assist la

the arrangement of the tribes of men, the form of the skull, combined with

the colour of the skin and hair, the texture of the hair, and the form and

proportions of the yx-lvis, agrcse for the most part in marking at least three

groups possessed of the extremes of dillerence in these resj)ects, and not ill

supported by historic testimony. It has, indeed, been usual to admit of five

principal or typical stocks of this kind, but, perhaps, two of these are more

1)roperly

considered as sub-typical, at least in the present condition of our

Lnovvledge. The three groui)S thus suggested may ne called the Caucasian,
or bearded type ; the Mongolic, or beardless type ; and the woolly-haired, or

Neoko type. The Europeans generally may be considered as representing
the f)rmer ; the Tartars, Chinese, and other inliabitants of Central Asia, the

native tribes of America, and the inhabitants of Australia, the second; and the

Africans the third.
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The characteristics of the three principal types may be thus described :
—

1. The Caucasian Type.
—This typical group lias received itsuame from

the idea of its havinji; originated in the mountains of the Caucasus, whence it

has spread in Europe and Asia. All the civiHzed nations of the West belong
to it, and it has generally obtained absolute domination when families
have migrated to distant countries. It admits of many and very important
subdivisions.

The races thus designated are for the most part white, but include tribes

of almost every shade towards absolute blackness. The hair is abundant oa
the head, varying from the deepest brown, and even black, to auburn, yellow,
and fiery red, and becoming grey with age. In all the races, the males have
decided beard, often spreading over the upper lip and fringing the sides of

,the face, being, in such case, crisp, curly, or undulating, and not lank. The
hair usually harmonizes with the complexion, and that of the head and face
have nearly the same colour.

The skull of the Caucasian tribes is larger in proportion than in the others
—it is oblong and rounded, and the facial angle rises from 75° to nearly 90°.

Its volume amounts to from 75 to 109 cubic inches. The mouth is small,
the teeth vertical, the lips graceful and not tumid, the cheek bones not

projecting, the chin full and round. The shoulders are ample, the chest

broad, the ribs firm, and the loins well turned ; the thighs and the calves of
the legs sj-mmetrical, and the whole frame constructed for the endurance of

toil, and with physical powers equal to the intellectual organization, com-

bining more than any other race strength of limb with activity, and enduring
with ease the greatest vicissitudes of climate and temperature.

The people thus characterized include the inhabitants of the great river-

valleys of Southern and "Western Asia, and all the inhabitants of Europe,
except the Laplanders, the Finns, the Magyars, and some other eastern tribes.

A large part of JN'orth America and many portions of South America are also

now peopled with the descendants of the Western Europeans who have

migrated in a civilized state.

2. The MoNGOLic Type.
—The races that belong to this class differ both

from the Caucasian and Negro stock in many highly important physical and
intellectual qualities. The skull is small, the facial angle 70°—80°, the
contents of the cerebral chamber 69 to 83 cubic inches ; the face is flat, the
cheek bones projecting laterally, the eyes small and obliquely placed ; the
hair coarse, lank, and black ; the beard scanty, not curly, and not covering
much beyond the chin. The nose is small and pointed, and the mouth well
formed. The colour of the skin yellow of all shades, rarely passing into

white, on the one hand, or black, on the other. The typical races are square
of body, low in stature, having the trunk long, the extremities comparatively
short, and the wrists and ankles weak.

The people chiefly exhibiting these peculiarities of structure are the
Central and Northern Asiatics, the Finns and Laplanders in North Europe,
and the Magyars of Hungary, The Chinese and Japanese, and the various

Tahtar tribes are the most numerous and characteristic of these races at

present. The Esquimaux also belong to them.
The Indian tribes inhabiting North America approach the true Mongols,

and may be regarded as subtypical, presenting some points of resemblance to

the aberrant tribes of Caucasians. In these, however, the colour is more

deeply red or copper-coloured, the cheek bones more rounded and not pro-

jecting laterally, the face broader, the forehead low, and the skull less

pyramidal.
Another remarkable and very large natural group, the Malays, may be also

considered as forming a connecting link between the Mongol and Caucasian

types. The Malay tribes have generally a small head, measm'ing from 64 to 89
cubic inches—the forehead is low, the face flat and broad, the nose short, the

mouth wide, and the upper jaws projecting. The hair is generally coarse,
the skin varying in colour from clear brown to dark clove, the beard scanty.
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and the frame slight, except wlien a mixture with Caucasian blood can be traced.

As a people, they are apt to be treacherous, implacable, aud ferocious, and
they are chiefly confined to the coast, and some of the islands of the Indian

Archipelago, excluding parts of Papua and some parts of Australia.

3. The Negeo Type.
—The woolly-haired stock properly designated by

this name predominate in Africa. They present many marked peculiarities,

amongst which may be mentioned a small facial angle, varying from Go" to

70°, a small head laterally compressed, a narrow depressed forehead, a broad
crushed nose, a protruding lower jaw, a wide mouth with thick lips, and large
solid teeth, with the incisors placed, not vertical, but obliquely forwards.

Besides these characteristics, we find the hair frizzled, coarse, and though not

really wool, simulating the appearance of it. The body is often extremely
muscular, and exhibits perfect physical development, but the humerus is

shorter, and the fore arm proportionably longer than in Caucasian skeletons.

The legs and feet are inelegant, the wrists and ankles robust, and the hands
coarse. The skin is generally dark-coloured, but very often jet black. In-

tellectually, they do not occupy a high position among the races of men,
thought being habitually dormant, and there being in most cases an almost

Eeurile

love for musical sounds. An important and highly interesting
ranch of this variety occurs in Western Asia, in what is sometimes called

the Semitic race, including the Assyrians and Babylonians, now almost extmct,
the Jews, the Arabs, and the Ethiopians.

All these well marked vai-ieties of the human race, and a large number of
others less distinctly characterised, have certainly been in existence on the
Earth for a very long period, since in paintings and sculptures made by the

Egyptians more than tlrree thousand years ago they were as strongly
indicated as at this day. It is certain, too, that the difl'erences are not entirely
caused by climate, if, indeed, they are at all dependent on that as an agent,
but we are not at present in a condition to e.\i)lain the real origin of the

peculiarities of structure observed, or refer them to any reasonable aud

probable source.

171 Natiiral GeograjjJiical Limits cf Distribution.—The various tribes

of men, in diflercnt countries, appear in most cases to have had definite

limits, corresponding to those of certain groups of animals, and although
individuals and hordes have wandered to distant countries, and settling there,
have exposed themselves to the influence of different climates aud habits,

they have yet retained their peculiarities of structure. It is therefore

important to consider, as far as possible, the chief groups in relation to the

country where they now exist, or whence they have migrated.
The Arabs and the Etjyptians are two examples of contiguous races

belonging to the same family, but exhibiting marked dilTerences, the former

occurring in Asia, and the latter in Africa; the former adjacent to the

civilized countries of the East, among Avhom the Hindoos, the Persians, the

Armenians, and others, are well known exam])les; while the latter border on
the Isegro tribes. Dr. Prichard has remarked, that '

though inhabiting, from
time immemorial, regions in juxtaposition and almost contiguous to each

other, no two races of men can be more strongly contrasted than were
the ancient Egyptian and the Syro-Arabian races : one nation full of

energy, of restle.-s activity, changing many times their manner of existence,
•—sometimes nomadic, feeding their flocks in desert places, now settled and

cultivating the Earth, and filling their land with popidous villages, and
towns, and fenced cities,

—then spreading themsi-lves, impelled by the love of

glory and zeal of proselytism, over distant countries ; the otlier reposing ever

m luxurious case and wealth, on the rich soil watered
b}''

their slimy river,

never quitting it for a foreign clime, or displaying, unless forced, the least

cliange in their position or habits of life.'* Tiie difl'erences thus indicated

I'rxhard's Stihncil Ili;t"ii/ nf Man, 3rd edition, p. ISO.
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were carried out also in detail, and nearly correspond to the conditions of the
two countries in all respects of Physical Geography, and thus it is, that the
natural confifjuration of a district may and does exercise an important
influence on the frrowth and development of the human race therein.

It has been customary to consider the different races of men as proceeding
orijifinally from certain lofty mountain chains as their original habitat, and in

this way the Caucasians and the Morgols have been so named, because the
one race was supposed to be derived from the lofty mountain chain of the

Caucasus, between the Black Sea and the Caspian, and the other from the

loftier chain of the Altai, peopled in its higher plains by the Mongols. So
also the Negroes have been supposed to be derived from the southern face of

the Atlas mountains. This view, however, is not supported by facts, at least

BO far as history can adduce them. It is more probable that the principal
races have flourished and obtained their peculiarities in great river valleys, as

that of the Euphrates, the Indus, the Ganges, the Kile, the rivers of tlliina,

and others in the Old World, or in great fertile plains, or extensive tracts

of country, abounding in herds of deer and cattle ; while others have

adapted themselves to circumstances in smaller areas, and formed fishing

tribes, hunting tribes, or mountaineers of various degrees of interest and

importance.
To trace the geographical range and limits of each race now recognised

ns aboriginal, would occupy too mueh space, and we must refer the reader

for such information to the work of Dr. Prichard. already quoted, and to that

of Colonel Hamilton Smith, recently published. On the Natural Sistori/

of the Human Species. It will be useful to illustrate the subject by a few

examples, drawn from the distribution of races in Europe, and especially in

those countries in which we, as Eno;lishmen, must feel the greatest interest.*

It is now almost universally admitted, that the European nations are a
series of colonics of what is called the Arianf race, but under what circum-

stances, and by what path they originally passed into Europe, can only be
a matter of cnnjecture. It has been considered probable that the northern
nations of Europe took their way through the regions which lie to the north-

ward of the Caspian, reaching in this manner the mouth of the Danube, and

spreading then towards the north. The Italian, Hellenic, and Illyrian races,

on the other hand, probablv arrived by a different route—namely, through
Asia Minor and across the Bosphorus.

Of the different European nations, which may be regarded as derived

from branches of one original stock, we must look upon those which were
driven most to the west as the oldest, and thus begin with the Celtic nations,

including two branches, one represented by the Irish. Scotch, and Manx, and
the other by the Welsh and Bretons, and the early inhabitants of Spain.
Next in order comes the Germanic family, consisting of the Northmen,
ancestors of the Icelanders, Norwegians, Swedes, and Danes ; and the

Teutonic stock, in its three subdivisions of Saxon, German, and Gothic.

Next are tribes inhabiting Lithuania; and then the SlaA'onic race, of which
there are two branches, the Western or Proper Slavic, including the Poles,

Bohemians, and tribes near the Baltic, and the Eastern branch, compre-
heudinir the Russians, Servians, and other allied families.

South Europe seems to have modified the migrating races in a different

way, and presents the old Italians, the Tuscans, the Thi'acians, the Arnaouts
and Albanians, and the ancient Hellenic race.

* While tliese sheets were passing through the press, a work lias been published by Dr.

Latham, {The Natural History of the J'urieties of Man, 1 vol. Svo,) wliicli may sai'ely be recom-

mended to the student as the soundest and clearest enunciation of tlie most advanced and
scientific views of Ethnologists.

+ The name '

Aryas' is the ancient national designation both of the Persian and Indian

branch of tlie great Asiatic source of the races that now overspread Europe and Southern Asia,

and the derived races have thence been called ' Arian.' The name was adopted by the Medes,
wid has bijen handed down by the Greeks.
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It still, however, remains doubtful whether tliese races, whose history can
be to a certain extent traced, and which present distinctly their relations to

each other, and to the orijj;inal stock, were really the earliest tenants of these
countries. The more probable hypothesis is, that there were still earlier

tribes, and in the case ofour own country there is not wanting distinct evidence in

proof of its having been the habitation ofman very long before the earliest intro-

duction of that tribe of Celts who have often been regarded as the iirst settlers.

If we look to the evidence that exists concerning the actual distribution

of these races, we shall find them greatly but not entirely limited by moun-
tains and rivers ; each tribe seems to have had a nucieiis in the newly
discovered, or newly conquered tract, while from this nucleus they at first

diverged to occupy a certaiu area, and finally migrated in part to carry the

advance that had been made in civilization to a fresh spot, where the highest
advance that had been made in the mother country served as the starting point
for the young hordes. Thus it is, that in mountainous countries we still find

kingdom.s and portions of highly civilized countries, presenting in their popu-
lation the most marked differences, and even contrasts, while over other far

larger but level tracts, a perfect uniformity and monotony of national cha-

racter prevails, often exceedinglv unfavourable to the progress of civilization.

It has already been stated, that the Caucasian tribes occupy all Europe,
with the exception of Finmark, Lapland, and part of Hungary. They also

now occupy part of Is^orth Africa, Persia, the whole of India, the United States

and British possessions of IS^orth America, a very large part of South America,
and many portions of Australia. A part of South Africa, and a multitude of
islands in the Pacific Ocean, have also been colonized by them in recent times,
and thus the Western Caucasian varieties are now spread over the globe, and
have in many cases almost driven out the original races.

When we regard the whole Earth, and consider what is known of the

physical geography and climate in every country, there will often appear
some distinct natural reason for the spread of particular races in the
directions we may trace them. Thus, the Caucasians occupy, and have

occupied for a very long period, the great fertile valleys and plains of the

temperate zone, and the more habitable countries in the torrid zone, at least

so far as the Old World is concerned ; while the ISTegrocs have been chiefly
confined to the waste and unfertile deserts and other lands of tropical
and Southern Africa ; and the Mongols to the table-lands, mountains, and

valleys of Northern Asia, Ameri^;^, and Australia. The greatest popu-
la ions are generally found on the banks and mouths of rivers, on the shores

of gulfs and great inland seas, and thence the races have generally ex-

tended up the country, following the course of the streams, and strictly
limited by great and rapid rivers, \a Inch have thus proved effectual natural
barriers. Men, indeed, in a natural state, are subjected to laws of distri-

bution like otlier animals—they spread where means of subsistence and
shelter oflier themselves, they nuilti|ily in the most favourable spots, they
stop where there is no longer any inducement to go on ; but this is not tho
case when races become able by mechanical nigenuity to overcome natural

difficulties; and thus the spread of civilized nations, and their limits of

distribution, offer no parallel, and are bounded by no such checks as those

which, up to a certain point in cultivation, have proved absolute. Still, early

impressions have never yet been effaced. Penetrating through the surface

on the smallest occasion of-extraordinary excitement, we are able to perceive
the marked national characteristics in almost every people, whether we look

at races derived from a multitude of sources like our own, or those com-

pounded only of two or three—whether we regard the half-breeds between tho

Negro and Caucasian, or the Caucasian and Alongolic, or look at the nearly
pure descents of the higher castes of the Hindoo. Government has no power
of uniting races whose blood is different—language may conceal for a time,
but cannot obliterate these pernianent characters ; and for at least thirty
centuries there have been as well marked and important distinctions between
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the bearded and iho beardless man, tlie red man and the white, and the true

Ethiopiiin and the Nesi;ro, as there are at this day, Avliile the essential points
of distinction are as clear now as they were at tliat distant period.

172 Languane.
— Of all characteristics presented by the different

races of men, and dcpendinjr on the higher or intellectual part of his nature,
none is more useful in determininfr disputed points as to the ori<^in of parti-
cular tribes than the careful study and comparison of the words and

grammatical construction emploj^ed to express the wants and feelings of our
nature. The study of language must, therefore, go hand in hand with that

of physical peculiarities and human history, and thougli, as we shall see, not

absolutely to be depended on or trusted, when it affords only negative
results, or to be taken without hesitation even when resemblances can be

traced, still it must always have great weight in the mind of any unprejudiced
person.

It is generally agreed, that the most extensive relations between

languages, and those least likely to be efl'aced by time and foreign inter-

course, are the fundamental laws of construction, both in words and sentences.

Construction, indeed, or the rules which govern the relations of words in

sentences, seems especially enduring and constant, since similarity in this

respect prevails through whole classes oflanguages which now have few woi-ds

in common, though they appear originally to have had mora. But beyond this,

there is a cognate character in words themselves, which sometimes pervades
the entire vocabulary of a whole family of languages, the words being formed
in the same manner and according to the same artificial rule. This is illus-

trated in the monosyllabic structure of the Cbinese and Indo-Chinese lan-

guages, while a remarkable instance of grammatical analogy is to be found in

each of the two systems of the Indo-European languages, of which the Greek
and English are respectively examples.

It has, indeed, been doubted whether analogy of structure alone is

sufBcient to prove community of origin of different languages, when unsup-
ported by similar words, as it would seem that languages really descended
from the same stock must exhibit their origin in both ways. It is, however,
certain that such words may be very few in number, as will be seen if we
compare the Welsh and Eussian tongues, which are singularly unlike in this

respect ; while, on the other hand, a large number of words being introduced
does not prove the languages to be of cognate origin. The evidence to be
deduced from verbal analogies depends, however, much on the classes ofwords
in which such analogy is to be traced, and the words that resemble each other
in languages derived, from the same stock are very different from those

borrowed after the two languages are formed. There is, for example, a kind
of domestic vocabulary in the first case, which includes the simplest family
relations, 'father,' 'mother,' &c., together with the names of various parts of
the body, of the most essential and manifest material and visible objects, and
of domestic animals, besides some verbs expressive of imiversal bodily acts,

many personal pronouns, and the numerals, at least to a certain smallextent.

On the other hand, there are words belonging to a certain degree of

civilization, and connected with the simple arts {c. g. to plough, to weave, to

sew", &c., and the names of weapons, tools, and dress), which are often common
to nations whose domestic vocabularies ai'e different, and different when the
domestic vocabulary is nearly the same. It will also be evident that many
words indicative of intellectual improvement, moral cultivation, religion, and
other matters, will be occasionally borrowed by a nation during its progress
in civilization, and often from people who from any accident have influence,

although they may belong to a different stock. Thus, the New Zealanders will

acquire a multitude of English words, although no relation may be traceable

between the roots of their languages and the English, nor its earlier and
domestic vocabulary.

The various languages of the Earth have been grouped into four :
—

1. The Indo-European languages. 2. The Turanian, or languages of High
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Asia, and other regions to be pointed out. 3. The Chinese and Indo-Chinese,
a monosyllabic and uninflected language. 4. The Syro-Arabian, or Semitic.

The Indo-European languages are the national idioms of all those races
who at the time of Cyrus became, and have ever since continued to be, the
dominant nations of the world, except where Mahommedan fanaticism has
recovered for the Mongol and Negro races some sway over the weaker divisions

of the Indo-European tribes. There are many groups of these languages, each

group including a large number of dialects. The eastern group comprehends
the ancient Persian idioms, the Sanskrit and the Pali of India. The western

group, the Greek, the old lUyrian or Albanian, the old Italic language
excluding the iicruscan, the old Prussian, the German, the Slavonian, and
the Celtic : these are all very distinct and of very ancient date.

Now, it becomes very natui'ally a question, since no one conquering
nation could introduce at once so many languages, whether the different

nations were kindred tribes of some primitive stock, and derived the analogies
of their speech from some common language which had gradually deviated
from original identity by variations at first merely of dialect, but gradually
increasing ; or whether the facts will admit of any other explanation. It

seems clear, that there is no other, and, indeed, there is internal evidence iu

the Indo-European languages themselves, sufficient to prove, that they did

grow by gradual dialectic development out of one common matrix. '

Any one
who possesses competent knowledge of these languages, and considers the
nature of their relations to each other, the fact that the original roots are for

the most part common, and that in the great system of grammatical inflection

pervading all these languages there is nothing else than the varied

development of common principles, must be convinced that the differences

between them are but the result of the gradual deviation of one common
language into a multitude of diverging dialects, and the ultimate conclusion
forced upon us is, that the Indo-European nations are the descendants of one

O.'iginal people, and consequently, that tbe vai-ieties of complexion, form,
stature, and other physical qualities which exist among them are the results

of deviation from an original type."*
The groups of languages referable to the second great family of European

and Asiatic nations, differ in some fundamental points from that of the Indo-

European race, and assist in this way to support the conclusion, which is

indeed forced upon us by other evidence, that these races had overrun many
parts of Europe, very far to the west, long before even the oldest of tho
races now existing were at all introduced. The languages are remarkable as

Laving nouns nearly or wholly without inflexion or variation of case,

number, or sex, which can only be expressed by appending additional words,
and exhibiting these auxiliaries, and any possessive and relative pronouns
of other languages as suffixes, or syllables placed after the words which they
modify.

Of all the tribes possessing these languages, two only, with the exception
of the Finns and Lapps, have efl'eeted a lodgment in Europe in such a way as

to perpetuate to the present time any physical evidence of their former
existence. These are tiie Magyars and the Pasques. There are also phe-
nomena in the Finnish, Lappisli, and Celtic languages, which appear to render

probable a former admixture with races which are now totally extinct.

Another family of languages belonging to the great continent is tho

Chinese, which, with its various Indo-Chinese dialects, consists of mono-

syllabic roots, not becoming dissybabic by construction. These languages
are not only incapable of inflexion, but do not admit the use of particles as a

supplement to this defect, the position of words and sentences being tho

• '

Report on Ethnology,' by Dr. I'ricliaril, in tlic nepnrtt of Ihe British Asunci'itinn for the

A'lrancemcnt of Srieiicf, for 18J7, p. 2(3. It in riglit to stute that tlie substance of this soulion

on language h borrowed from Dr. i'richard'a Ilitport.
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principal means of determining tlieii* relation to each other, and tlio meaning;
intended to be conveyed.

The Syro-Arabian languages are a very ancient and important group,
which appear to have been spoken from the very earliest times by the various

nations inhabiting Asia to the westward of the Tigris. They also extended

widely, and at a very early period, into Africa. The principal Asiatic idioms
are the Chaldean, the Hebrew, and the Arabic. Besides these are the

Abyssinian dialecits, the old Libyan dialects, and some others in Africa.

It appears probable from the present state of our knowledge, that only
two races of people and two languages exist in the vast regions of Southern
Africa. These are the Hottentots, in the most southern

parts,
and the great

nation allied to the Kafirs of the eastern coast. They belong to one family,
all their langiuiges being dialects of one speech.

Ceiitral JN'egroland presents a multitude of languages or dialects which
also have relations with each other sulhciuntly marked to induce us to regard
them as being of one common origin.

The languages of the islanders of Polynesia are considered to offer

resemblances, which cannot be the effect of casual intercourse, but are essen-

tial affinities deeply rooted in the constraction.
In America, the northern extremity is peopled by the Esquimaux, whose

language is known, and extends from Asia. Southwards, to a considerable

distance, two great iamilies of native languages are presented, one on the

eastern, and tlie other on the weste. n side ; while still further southwards, and
as far as Mexico, the Cherokees and oiher Indian tribes form a group with a
distinct tongue. In Mexico are two principal and many less iuijiortant

languages, vviiile South America contains a vast variety of different tribes,

whose languages have been grouped into three, many of them, however,

being very little known.
It may here be observed, that although languages, as intellectual creations

of man, and <'ioseIy entwined with his '^^hole mental development, bear the

stamp of national character, and as sucJi are of the highest importance in

the reeOiiuit.on oftlie similarity or diversity of race, they yet present many
illusions to be guarded against, as well as a rich prize to be attained. Positive

ethnological studies, supported by profound historical knowledge, teaclius tliat

a degree of caution is required in these investiji,ations concerning nations and
the lani;uages spolien by them at particular epochs. Subjection to a foreign

yoke, long association, the influence of a foreign religion, a mixture of racts,
even when comprising only a small number of the more pov\erful and more
cv ilized immigratmgrace, have produced in both continents simil rlyreeurring
paenomena—namely, in one and the same race, two or more entirely dilferent

families of lan-^uages ; and in nations diifering widely in origin, id.oras

belonging to the same linguistic stock. Great Asiatic conquerors have been
most powerfully instrumental in the production of striking phenomena of this

nature.*

173 Modijication of the Races of Men.—It is an important consideration
that in many countries, t\ here there has been no recent influx of dilh-rent

tribes, and where no cause of change is perceptible but the slow and gradual
advance of civilization, and the progress of intellectual and moral develop-
ment, there has yet been a very considerable modification of the physieal
characteristics of the prevailing races. It is desirable to consider how far this

may have acted in past times with other portions of the great human family.
Civilization may, and in some cases does, produce two effects, as it not

only occasionally modifies the existing race, but also drives before it and

destroys less powerful, although indigenous tribes. Thus, if as seems pro-
bable, from the compai-ison of language, and from the occurrence of bones
of men in places now covered up by deposits containing other human bones of

great antiquity, there were originally Mongolic tribes over a great part or

Humboldt'8 Cosmos, Col. Sabiue's translation, '18i6,) vol. i p. 351
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tlie whole of Europe, including the British Islands, and if, as it is equally
certain in Western Europe, and in the British Isles, there are no present
indications of the race either in structure or appearance, we must conclude
that the advancing and conquering nation has destroyed the indigenous
tribes, without permitting the blood of the two races to become mingled.
Examples of physical change in a race during the progress of civilization are

seen in Germany, where the accounts given of the physical characteristics

of the inhabitants only a few centuries ago oblige us to believe that the

prevailing colour of the hair was then yellow or red, and that of the eyes blue.

\yithout any further admixture of blood from a dark-coloured race, this has
now undergone much alteration, for the prevalent colour, not only in the large
towns, where mixture of blood may have been the cause, but also throughout
the country, is certainly very different. With regard to this subject we may
also refer to the authority of Dr. Prichard, who says, in his work on the
Natural History ofMan, already quoted,

' I can assert from my own observa-

tion that the Germans are now in many parts of their country far from a

light-haired race. I have seen a considerable number of persons assembled
in a large room at Frankfort on the Maine, and observed, that except one or
two Englishmen, there was not an individual amongst them who had not dark
hair. The Chevalier Bunsen has assured me that he has often looked in vain
for the auburn or golden locks and the light cffirulean eyes of the old

Germans, and never verified the picture given by the ancients of his country-
men till he visited Scandinavia ; there he found himself surrounded by tno
Germans of Tacitus.'*

It appears indeed beyond question, that not only the Teutonic race, but
even the Celtic have undergone much change in this respect, for there seem
to be abundant traditions asserting the prevalence of ycUow, and even white
hair among the people of that race, anciently inhabiting Ireland, Scotland,
and Wales. Now, it is certain that the present Highlanders are by no
means a yellow or red haired people generally, although some districts present
this characteristic. The prevalent characters in most part of the north of
Scotland are dark brown lank hair, with a fair complexion and grey eyes.
Since the mixtures that have been most common in all the western nations

have consisted of Celtic and Teutonic blood in some form, we thus have no
reason in this respect for the change of colour. It must be referred partly,

perhaps, to a modification of climate eflcctcd by drainage and the removal of

forests, partly to difl'erent food, and partly to the diil'erent condition in which
men now live.

Tlie influence of a race of men migrating into a new country will neces-

sarily differ in some respects, according to the circumstances under which

they appear and are received. Conquest and simple colonization may, for

example, produce different results, but still it appears from the experience of

past times, and even of very recent immigration, that the more civilized race

will generally prevail, and not only so, but will gradually destroy tlio

aborigines of the newly visited tract. The traces that are seen in various

ways of tlic existence of a race of men in Europe before the present Indo-

European race was introduced, are so slight, and have apparently produced
BO little physical change, that they must be almost neglected in any con-

sideration of this kind, and thus the new race must bo regarded as having
quite driven out and destroyed the earlier one. When we find a few tribes

still retaining their places and natural characteristics in some mountain
fastnesses, as the Basques in the Pyrenees, we see more clearly the possi-

bility of such extinction of races, and may recognise the circumstances under
which it is possible.

Of all (lases of incursion presented in history, those of the Hellenic raco

into Italy from the south, and subsequently of the Teutonic raco irom the

I'ricliari), ««.V ril., p. 197,
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north, and that of the Scandinavian branch of the same great family to

Northern France and Britain, are the most remarkable and the most dis-

tinctly traceable. Others had occurred in earlier times in Asia, concerning
which we know comparatively little that is definite, and a similar great

experiment is now being tried m America, and also in Australia, New Zealand,
and some of the other islands of the Pacific. In China, however, incursions

have been made, the result of which is different, as there the conquering
tribes, insufBcient in number and inferior in cidtivation, have only succeeded

by superior physical energy, and have obtained the government without

changing
the people.

The lost races of antiquity naturally present many points of great interest,

especially when from time to time their memory is recalled by the discovery
of remains due to their labour or their

ingenuity.
Thus the Babylonians

and Assyrians, the ancient and aboriginal tribes of Greece and the Etruscans,
and the much later inhabitants of Lycia, nations which had attained to some

degree of civilization, and amongst whom the arts of construction and

sculpture were really and very successfully cultivated, have so far tended to

modify succeeding and long subsequent generations of men, that we naturally

inquire into the circumstances of their destruction. They appear before us

as races of civilized men destroyed by barbarians; and although from these

barbaric conquerors greater, more highly civUized, more intellectual, and
more important nations have often arisen, still the first change was that of

destruction effected by physical force against all the advantages of intellectual

superiority. While, also, some of these nations—including several formerly
inhabiting Asia Minor—were utterly destroyed and their cities buried in

heaps of ruins, others, as the Jews, have survived, though as wanderers
over the earth ; while the Egyptians have retained their name and their place,

although all the advance once made by them in civilization has relapsed into a

monotonous and hopeless state of ignorance and slavery.
The events of the last two centuries have shown that the influence of

civilized men determinately
and permanently occupying a country may, as

in North America, tend to the absolute extermination not only oftribes, but of

many aboriginal races, and the day is perhaps not far distant when the so-called

American Indians shall cease to exist, every effort having failed to induce them
to adapt themselves to the circumstances forced upon them, and no real advance

laving been made in the modification of the race by the admixture of tribes

or the introduction of civilization. Total extermination is manifestly a

possible event with regard to a whole people, even where room is left for

their existence, when they are encouraged to adapt themselves to new
conditions, and when no check is put upon them beyond that degree of

encroachment which would demand only a change oi habit to render it

harmless.*

174 Mixture of Races.
—In various parts of the world circumstances

have enforced a considerable mixture of the great natural families of men,
and although there is some reason to believe that tliis misture is not in

itself natural, yet as it results in the production of such modified charac-

teristics as may in the end form real groups, it becomes right to consider

here some remarkable instances of the kind where the mixture of race has been

complete, and where the two tribes combining are distinctly recognisable.
The extreme cases of mixture that can occur are, of course, those of

different members of the three typical classes—namely, the Caucasian with

the Negro or Mongolic, and the Mongol with the Negro. The mixtures of

typical Caucasian, Negro, and Mongolic tribes with Americans and Malays are

• There is, however, an apparent exception in the case of the Cherokee nation, who are

described as settling in villages, and giving up their wandering habits for the arts of civilization.

The Indian tribes in some parts of North America, and especially iu Canada, seem also to have
cultivated the land to some extent, as Avithin the historic period an Indian town stood sur-

rounded by corn fields on the site now occupied by the city of iloutreal.
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interesting in the next de^ee ; and many cases of admixture of tlie early
derived races, such as Celtic, Teutonic, and Sclavic ; Hindoo, Arabic, and

Egyptian ; or mixed EiU'opean with mixed Asiatic races of the same original
stock, are scarcely less interesting or important in an ethnological view.

Dr. Prichard has put it forward as his decided conviction, tliat races of

men, of whatever kind, are equally prohfic, whether marriages be contracted
between individuals of the same or of the most dissimilar varieties, and he
adds,

' If there is any difference, it is probably in favour of the latter.'*

America is a country where mixtures of the Indo-Europeau race of
various families (Spaniards, Portuguese, Englisli, German, Dutch, and French,
and even Jewish,) have been effected, under tolerably equal and favourable)

circumstances, with the American Indians of various tribes, and with many
tribes of Negroes from the centre and west of Africa ; and it has been calcu-

lated by M. Eugendas, {Voyage dans le Brezil, Paris, 1835,) that out of a

Population
of upwards of thirty millions in various parts where settlements

ave been made, the proportion of mixed races is as much as fifteen per cent.,
that of the various Negro tribes being eighteen, of native Indians twenty-
seven, and of whites of all kinds forty per cent.

Since the mixture of races appears in some cases to have produced a
really new and intermediate stock, it may be well to mention the instances
of this kind before proceeding to the subject of mixed races where there is

still a doubt as to the permanence of unity of character of the produce.
Among the instances of new tribes formed by the mixture of two well

marked races, that of the Griquas, or Griqua Hottentots, is mentioned by
Dr. Prichard, as having been the result of the intermarriages of the early
Dutch colonists of South Africa with the aboriginal Hottentots, while tlie

so-called Cafusos form another race derived from the mixture of the native
Americans of Brazil with the Negroes imported from Africa. The former
tribes are a powerful and marauding race, living on the borders of the colonial

territory on the banks of the Gareep or Orange Itiver, along a distance of
seven hundred miles. Some of them are thriving agriculturists, and others
are collected into a large community settled under Moravian missionaries.

The Cafusos exhibit very remarkable physical peculiarities. They are

described by Spix and Martins {Reise durch Brazilicn) as being slender and
muscular—of a dark copper and copper-brown colour—having an oval coun-

tenance, with high cheek bones, but not so broad as the Indians ; broad and
flattened nose, neither turned up nor much bent ; broad mouth, with thick but

equal lips, which, as well as the lower jaw, project but little ; black eyes,
intermediate in position between that of tlic Indians and the Negroes, and

excessively long hair, half curled at the end, and rising almost perpendicularly
from the forehead to the height of a foot or a foot and a half.

Another remarkable mixed race is seen in New (niinea along the northern

coast, and in some adjacent islands, obtained from the mixture of Negro with

Malay blood. These '

Papuans,' as they have been called, have large bushy
masses of half-woolly hair, measuring from two and a half to three feet in

circumference, and tlic people have for this reason been called
'

mop-headed.'
Tlicir skin is deep brown, the hair black, the nose broad, and the lips thick,
and the shape of the skull approaches that (jf the Malays.

The mixtures of white with negro blood in America oiler many peculiarities

worthy of notice. The first issue of the European and African (called inuJaUo)
is a medium in colour, ligure, and even in moral qualities ; the colour being
yellow, brown, or tawiu'y, according to tlie complexion of the father,

(mulattos derived from tlu^ marriage of a black man with a white woman are

comparatively rare,) the hair curh'd and black, the iris dark, and the raco

euperior in cleanliness, capacity, activity, and courage, to the Negro. The
Buccessive addition of European l^lood is considered to restore all European

rricliard, r«^/' cV., p 18.
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qualities in tlic third generation, and the same number of generations is

required to reduce the race to the original Negro. In the second stage, the

terceron—the produce of Europeans and mulattos—the hair and features are

European, ana the former has no woolly curl, but the skin has a slight brown
tint, although the cheeks are red. The next generation, the children of the

European and the terceron (called the quadroon) are undistinguishable from
whites.

An interesting variety is obtained by the mixture of European with native
Indian blood in South America. The offspring in this case is called mestizo,
and has the hair black and straight, the colour almost pure white, and the

skin peculiarly transparent, the iris dark, the beard small, the extremities

also small, and the eyes placed somewhat obliquely.

Among the various races of men, it is well worthy of notice, that the
mixtures that most readily take place seem rather at the will of the lower
than the higher race—the Negro woman willingly cohabiting with the white
man at his pleasure, although the white woman rarely intermarries with the

Negro man. It is also the case that the beardless or the woolly haired tribes

acquire a Caucasian expression of beauty from a first intermixture, while

very often both stature and fonn excel that of either type ; and in another

case, in the second generation, the eyes of the Mongols become horizontal,
and the face oval. The crania also of the Negro stock immediately expand
in their hybrid offspring, and the impression on subsequent generations is

more durable than when the order is reversed.*

175 Influence of Man on other Animals.—There are perhaps many
instances to be found in nature, where, owing to some local peculiarity of
climate or vegetation, one race of animals multiplies to the injury or exter-

mination of another, or is modified to adapt itself to altered circumstances
It is only man, however, who is able to avail himself at will of the services of

his fellow-creatures, and can induce them to change their place of habitation,
their habits, and their natural tendencies, when such change conduces to his

comfort or luxury. "We must here consider a few of the cases where this

modification is most decided, to understand fully the position of man in the
scale of creation.

In establishing himself in a new country, the colonist will naturally
endeavour to avail himself of the existing and indigenous animals, to introduce
others most useful and necessary for his purposes, and to destroy those

species from which he can expect no advantage, and which may injure the

products he desires. In addition to this, and whilst introducing new animals
and vegetables, he introduces also unwittingly others which depend on them
for sustenance, and thus also tend to modify existing races.

The tribes of animals most useful to man, and which have been most

generally domesticated, are, the dog and cat among carnivora ; the ox, sheep,
and goat among ruminants ; the swine and horse among pachydermata;
the rabbit amongst rodents. Each of these offers many facts showing the

possibility of change in external form, and even internal structure, to a very
remarkable degree, when exposed to the influence of civilization.

The dog as the companion of man in almost all countries has undergone
changes so considerable, that it is now equally difficult to decide whether
there was really but one original stock, or whether the numerous races are

only fertile hybrids. Of all the dogs, that of Australia lives in the wildest

and most natural state, and approaches in the structure of the skuU most

nearly to the wolf, exhibiting little sagacity, and being scarcely obedient to

man. The Danish dog and mastiff come next in this respect, and are suc-

ceeded by the terrier and the hound, in whose skulls a larger cavity is left for

the brain. The shepherd's dog has a very considerable capacity of cranium,
and in the spaniel and water dog this capacity is still greater. These and the

Hamilton Smith, ante cit., p. 131.
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other varieties differ much in their stature and size, and in the shape of their

ears and tails, which latter liave from sixteen to twenty-one vertebrEC, varying
in particular breeds. Some tribes have an additional toe or claw to the hind
foot, and some have additional or false molars. The hair also varies greatly
in different breeds, being in some almost absent, and in others extremely
developed, either as long silky or woolly hair ; and, in short, the dog presents
all the varieties of hairy covering of the body met with in the entire class

of mammalia.
Now all these changes and modifications of the natural and original

condition of the dog are due to his association with and employment by man.
He accompanies his master to all countries, hunts Mith and defends him in

every climate and under all circumstances, never recurring to the wild state,

or evincing any desire to recover his liberty. It is difficult to know which to

admire most, the pliancy and adaptability of the servant, or the pertinacity
with which the whole race clings to the intellectual and moral superiority of

the master.

The ox and the sheep offer difficulties scarcely less considerable, and

present varieties almost as marked as the dog. Whatever we regard as the

source of domestic cattle, and whether they are of one or more
original

wild

varieties, it is certain that they have undergone by domestication such changes
in form, dimensions, structure, hair, horns, tail, and other important charac-

teristics, that they are no longer to be traced back without the greatest

difficulty. The breed of cattle introduced by the early settlers m South
America has, however, succeeded in covering that part of the western

continent, and is fast destroying many indigenous races. The sheep, also—
one of the most anciently domesticated animals—is one in which very great
varieties are displayed ; and here it is probable that several species have
become mixed, and that many of tlie breeds are fertile hybrids. Some when
transported to foreign countries retain their peculiarities more distinctly than

others, but all seem to undergo great change after a few generations, approxi-

mating to the local peculiarities of form and structure. In this animal, new
breeds have been produced occasionally, by taking advantage of individual

peculiarities and deformities, and no doubt the numerous varieties presented
are all greatly influenced l)y human agency.

The horse is found wild in some parts of Asia and Africa, but it is very
doubtful whether in either case we see the original species, and not a
cultivated race escaped from civilization ; and varieties of size, shape, and
colour are so marked, that all resemblance is lost by which we can decide the

question of original identity.
The swine, if not so greatly varied, exhibits

proof of change equally satisfactory, some breeds having solid hoofs, others

very long ears couched upon the back, otliers a large pendant belly, and

very short legs, while another, found at Cape Verd and other places, has

large tusks, crooked like the horns of oxen.

On the whole, it undoubtedly appears that ' domestication effects a much
f[roatcr change on the manner of existence than any removal from one

country to another that can be imagined to take place during the continuance
of the wild state. Its results are, in fact, more extensive on the nature of

animals, for domestication is not a casual and temporary change effected in

an individual, but the modification of a race, by which it becomes fitted to

exist under new circumstances.'

The phenomena of variation thus offered, may be grouped under three

heads, involving— first, differences <if organic structure; secondly, physiolo-

gical, and, thiniiy, psychological differences.

The differences of organic structure depend at first either on an accidental

variety propagated intentionally, and transmissible because of the tendency
that exists throughout all nature to reproduce in the offspring the peculiarities
of liis immediate ancestor, or else of some modification directly produced by
change of climate, better and more regular food, and more uniform shelter.

External characters of many kinds connected with the skin, hair, &c., are
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easily modified in this way, and even the shape of the head and pelvis, the

proportions of the extremities, length of neck, and other points of structure,
admit of great vai-iety.

Physiological varieties or diversities in the internal constitution are so

frequently met with in individuals, that we can easily conceive differences
to exist m races long detached from the parent stock, and subjected to the
influence of man. The average diu'ation of life, the number of the young
produced at a birth, the period of gestation, the changes of constitution

during life, these are points which may be regarded as specific ; but even
these yield, though to a smaller extent, to the effects of civilization and
domestication. This is illustrated by the fact, that the cows of South America
and those of Europe differ in the time of giving milk.

The habits and instincts of animals present, in the case of every species, a
distinct psychological character, which has been less studied in its general
natural-history value than as a subject of amusement and curiosity. These
habits and instincts are, however, capable of modification in an extraordinary
degree by association with man, and it is well worthy of notice, that instinct,
to whatever degree it is cultivated in a race, is immediately and almost per-
fectly transmitted to the offspring, which accordingly wiU hardly require
teaching to perform the same tasks. That this is the case in dogs, especially
sporting dogs, has been long known; but it is also the same with other

animals, as we are told
' the hereditary propensities of the offspring of the

Norwegian poneys, whether full or half-bred, are very singular. Their
ancestors have been in the habit of obeying the voice of their riders, and not
the bridle, and horse-breakers complain that it is impossible to produce this

last habit in young colts ; they are, notwithstanding, exceedingly docile and
obedient when they imderstand the commands of their master. It is equally
difficult to keep them within hedges, owing perhaps to the unrestrained hberty
the race may have been accustomed to in Norway.'*

On the whole, then, it is clear that man has by domestication, and

especially as he has himself advanced in civilization, very much changed and
modified many tribes of animals, removing them into distant countries,

inducing them to accustom themselves to different climates, and training them to

habits and instincts altogether new and peculiar ; thus encouraging remarkable
modifications in form, colour, integument, internal structure, and other points
of animal economy, and, at length, permanently fixing numerous varieties,

often more widely separated than the original type from nearly allied but

very distinct species.

176 Influence of Man an Inorganic Nature, and on the Vegetable

Kingdom.
—Wherever man plants himself, and advances beyond the mere

animal condition, by the exercise of his intellectual faculties—wherever, in a

word, there is found any trace of civilized man, there we shall also find that
external nature has undergone some change. Thus, when immigration takes

place to a country covered thickly with virgin forests, which have continued in

the same state for hundreds or even thousands of years, the forests are soon
cut down, and are replaced by fields of waving corn. So where Nature haa
left wide stagnant pools, extensive barren tracts, or plains covered with

plants useless to man, all these things are readily changed by his active

exertions, and soon, in consequence of these alterations in condition, the

climate also becomes modified ; this again, as we have ah-eady seen in the case

of Germany and elsewhere, reacting upon the physical characteristics of the

inhabitants of the district.

In a former chapter, when speaking of the natural limits of distribution of

certain vegetable and animal species, and the representative forms met with
under similar conditions of climate in distant countries, some reference was
made to the power of man in this respect, and his habit of introducing by

« 3Ir. Knight, quoted in Prichard, ante cil., p. 72
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art many plants and animals into climates altogether new to them. This, vre
hare also had occasion to consider, as far as animals are concerned, in the

present chapter, and now it is only necessary to recal a few striking facts,
which will illustrate the same general law in the case of plants and chmate.

It is impossible even to imagine the original food of the human race, but
we certainly know that the Banana and the Plantain must have been in use
from a very early period, since neither of them, from the oldest times of
which we have record, appeared in the state of nature, but only as essentially
altered by cultivation. Very early, too, must men have made the large-
seeded Grasses tributaries to his storehouse, for we know not tlie time when
any of the plants now used as Bread-corn were transplanted from their

native soil and rendered more useful to man.
' A striking phenomenon, which indicates the enormous antiquity of the

culture of the Cerealia is that, in spite of many most profound investigations,
we have not yet succeeded in discovering the proper native country of the
most important kinds of Corn. Not one of the industriously inquiring
travellers in America has ever met there with Maize otherwise than culti-

vated, or as evidently an outcast from culture. With regard to our European
kinds of Com, we have only very inaccurate indications that they have been
found wild, here and there, in the south-western countries of Central Asia.

But history proves that those regions formerly supported so large a popu-
lation, and that there existed so high a condition of culture, that the

assumption can scarcely be justified that those Corn-plants now found there are

anything but descendants from plants which have escaped from cultivation.*

From our knowledge of the great eastern portion of Asia, we are aware that
in China a dense population can, by a certain degree of industrial culture,
succeed m. extirpating every wild plant, and in clothing the land exclusively
with vegetables intentionally raised. Except some few water-plants in the

purposely flooded rice-fields, the botanist finds scarcely any plant in the
Chinese plains which is not an object of cultivation. Thus, it may not be at

all impossible that the Cerealia—perhaps originally (as is the case now with
BO many Austrahan plants) confined to a narrow region of distribution, which
was taken possession of at an early period by a strongly developing population—have actually wholly disappeared from our Earth in the character of

original wi}d plants. 'f

Other most important and beneficial changes have been produced by human
agency in the case of various fruit trees {e.g. Apple, Pear, and Cherry), and in

the common table vegetables of temperate climates. Who, for example, could

recognise the Cauliflower, Savoy, ana other Cabbages in the dry, nauseous, and
bitter-flavoured Colewort—the undoubted stock of these vegetables; or who,
comparing the cultivated with the wild Carrot, could believe that the one was
derived from the other. In all these cases, by actual cultivation, man is able
to modify particular plants, and render even those which are apparently
injurious useful articles of universal and grateful food.

But much more than this is done—lor the work is done on a far larger
scale—by those processes of clearing and preparing for human habitation
to which we have already alluded. Nor are these processes always successful
in permanently improving the district subjected to their influence ; for wo
find in ancient human records, or in those handed down by Nature herself,
sufllcient proof that parts of Egypt, Syria, Persia, &c., now burnt up by the

sun, arid from want of water, and allowing only a very sparing population,
were once clothed with vegetation, well watered by considerable streams,
and capable of feeding as many thousands as th<^re are now hundreds.

In contrast we may take the case of the llhine and the country on its

• Wheat grown from sec' obfainod from Kpyptian mummy cases of prcat antiquity has,
within the la.st few years, been cultivale<l iu Kn^fiarul. It appcarn to have some peculiar and
(li.-'tinclive characters.

I Schlciden'8 I'lant, tr;inshite(l by Henfrey for tlic Kay Society, p. 237.
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l)aiil<s, wliere is now raised one of the finest of European wines, but wliere in

tlie time of Tacitus not even tlio clieny, niucli loss the grape, would ripen. The

disappearance of the forests commenced and originated the mighty change.
So also, in other cases,the cultivation of clover, requiring a moist atmosphere,
has passed from Greece to Italy, thence to Germany, and is now flying still

further towards the Western Ocean. In Egypt, Pythagoras forbad hia

scholars to live upon beans; but no beans grow there now to feed them.
The wine of Mareotis, celebrated by Horace, and capable of inspiring the

guests of Cleopatra, grows there now no longer. The pastui'cs at the foot of

the richly watered Ida—Argos, once celebrated for its breed of horses—the

Xanthus, with its hurrying \\aves—these are all histories of the past ; they
are reminiscences of what man has done, but they are now no longer

possible.
We may conclude this view of the result of human cultivation in the

words of Schleiden adapted from those of Elias Fries.*
' A broad band of waste land follows gradually in the steps of cultivation.

If it expands, its centre and cradle dies, and on the outer borders only do
we find green shoots But it is not impossible, only difficult, for man, without

renouncing the advantage of culture itself, one day to make reparation for the

injury which he has intlicted ; he is appointed Lord of Creation. True it is

that thorns and thistles, ill-favoured and poisonous plants, well named by
botanists rubbish plaiifs, mark the track which man has proudly traversed

through the Earth. Before him lay original nature in her wild but sublime

beauty ; behind him he leaves the desert, a deformed and ruined land ; for

childish desire of destruction, or thoughtless squandering of vegetable
treasures, have destroyed the character of nature, and man himself flies

terrified from the arena of his actions, leaving the impoverished Earth to bar-

barous races or to animals, so long as yet another spot in virgin beauty smiles

before him. Thus did cultivation, driven out, leave the East, and perhaps the

deserts, formerly robbed of their coverings ; thus, like the wild hordes of
old over beautiful Greece, this conquest is now rolling with fearful

rapidity
through America, the eastern countries becoming barren through the demoli-
tion of the forests only to introduce a similar revolution into the far west.*

177 Effect of Inwcjanic Isaiure on Man.—We have seen that whatever
effect is produced by human agency on the animal and vegetable world, reacts

on the human race in its turn, and thus at length modifies its physical charac-

teristics. But the civilization of any great natural family of men is an event
which depends on something more than accident, and which is doubtless very
much influenced by the circumstances of external nature, so that it becomes

necessary to consider how far we can fairly refer many difierences that we see
to such external influence as climate, fertility, and geographical position.

With regard to all these points, it seems certain that man, although
perfectly capable of settling and becoming the permanent inhabitant of almost

any part of the Earth, yet has not the higher qualities and powers of his

nature developed except in temperate latitudes ; where his time is neither

entirely and necessarily divided between the search for coarse animal food
and the repose and torpidity induced by extreme cold, nor, on the other

hand, entirely at his own disposal, in consequence of the abundance of fruits

presented by a too bountiful Nature and always ready at hand when he desires
food. The former is the case with the Esquimaux and other tribes of
Northern Asia and America, and the latter occurs in those warm islands and
shores (of which there are many) where the labour of a day will supply a week's

food, not only for an individual but for the family dependent on him,
and where the lassitude arising from heat encourages almost total idleness.

The north temperate zone has from the commencement of civihzation been
the cradle of all those races which have had force and enero^y to conquer,
talents to govern, and ingenuity to advance in the mechanical and fine ai'ts.

* Schleideu's Plant, ante cit., p. 306.
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Difficulties have always tended rather to excite the powers than to check the
eflbrts of man ; and, therefore, in the end, those who have had most to do in
their contest with !Jiature have not only done the most, but have taken abso-

lutely the highest place, and produced the greatest effect upon their fellow-

men. At all times, the Chinese have exhibited a certain amount of civiliza-

tion, and in ancient times the Egyptians, the Babylonians, the Assyrians, and
the Chaldees, and the Hindoos in the eastern division of the great Indo-

European world—more recently the Greeks, and after them the Eomaus—
and in modern times, the inhabitants of countries still further west have taken
the lead, and have carried the arts and sciences to gradually increasing

perfection ; but it is important to remember that this has been done in pro-
portion as the climate of these countries has imdergone change, and that the

improved civilization of the western races has been accompanied, if not

assisted, by a gradual equalization and amelioration of the temperature, the

winter becoming less severe, and the summer longer and more available, even
if the absolute amount of heat distributed in the year has undergone no
considerable alteration. Thus each of the three great natural families of man
inhabiting the temperate zone, have always presented some people of principal
civilizatiou, but those tribes dwelling in tropical countries have not advanced

far, and many of them have never emerged from the darkness of absolute bar-

barism. And while we find the advancing nations of the western hemisphere
always exhibiting their highest qualities where a necessity for exertion was evi-

dent without a satisfactory result being hopeless, the nations ofAmerica before
the discovery of that continent by the Europeans had also attained a certain

though small amount of civilization, presenting in some respects a parallel to

the Assyrians and Egyptians, but not tending, it would seem, to any further

or more useful advance, and thus to be compared with the Chinese rather
than the Indo-European race.

Although an important relation certainly exists between the state and
condition of nations and the circumstances of their physical geography, the

opinion of M. Victor Cousin can by no means be entertained—namely, that
ii any country be examined in i-eference to the latter, it will be possible to

tell a priori what is the condition of men in tLat country, and what part its

inhabitants will acf in history. The exceptions to this rule are important,
for they occur in tliose cases where a mixture of blood or the immigration of
a different stock has changed the tendencies of the inhabitants. The objects
first to be obtained in a new settlement are food, needful raiment, and sufficient

shelter from the inclemency of the weatiier. If these are either too easy or
too difficult of attainment, tlio development of the race, so far as the exercise

of the higher powers of human nature are concerned, is checked and pre-
vented; but if these require moderate exertion and call for ingenuity, and if,

moreover, the race is one of those in which intellectual advance is the rule,
and not the exception, then may we expect tliat the very struggling to over-

come difficulties v^ ill give fresh power and energy, and induce the exercise of
the various useful arts and sciences.

1 78 Statistics of the Human Race.—Tliere are some numerical and tabular
facts regarding the human race in its various natural divisions, that seem
worthy of notice in tjiis place, as bearing upon the general subject before us.

Thus, the estimated population of the globe, the way in which it is believed
that population is distributed, the rate of increase, the limits of increase, the
relative physical development of various races, the duration of life, and other
similar matters, possess much interest, and assist us in obtaining accurate
notions with regard to the liuman race.

According to Balbi, the actual present population of the globe is about
737 millions, distributed as follows :

—
Europe, wltli itH a«ljac(;nt islands 227,700,000
Ania, ditto 31)0,000,000

Africa, Tiitto (50,000,000

America, (Nortli and South,) ditto ay,000,000
Australa.sia, and other islands of the Pacific ... 20,300,000



410 PHYSICAL GEOGRAPHY.

The number of square miles of land on tlie Eartli is estimated as aboxit

51 5 millions, and, tliei'efore, we liave, on an averajje, about fourteen and a
third persons to a square mile. To give an idea of the amount of increase

conceivable, we may state that in China it has been estimated that more than
a hundred persons, on an average, arc planted on each square mile of that

vast empire, although very large tracts are hopelessly barren ; while, as the

population of England and Wales at the last census was about fifteen

millions, and the countries together contain about 50,000 square miles, there
are seen to be with us not less than 300 on an average to each square mile. Of
the whole population, however, one-third reside in large towns (of 10,000 and

upwards).
The rate of increase of mankind it is not easy to calculate, except in very

limited districts. In the thickly peopled districts of England, the increase in

ten years, ending 1841, amounted in towns to 20'2 per cent. ; in the rural

districts to 11'2 per cent. ; and in the whole population together to 14*4 per
cent. The annual increase may, perhaps, be fairly estimated as being now
about one and one-third per cent.

Of the whole population of the world, it is thought that about one thirty-
third part (three per cent.) die every year, and that the stock is during the
same interval increased by somewhat more than a thirtieth (three and a third

per cent). This would give about 23|- millions born, and 21^ millions dying
in each year. Although, however, the average mortaUty is reckoned so high,
the mean average of life in the human race is much more than thirty years,
and in spite of the large number of children and young persons who meet
with an early grave, (one-fourth of the infants bom dying before they are a

year old, while half the whole number do not attain the age of twenty-two
years,) the mean duration of life must be considered to amount to from thirty-

eight to forty-two years, according to circumstances.

The number of male children born in civilized countries exceeds that of
females by about one-twentieth part, but in consequence of greater exposure
to accidents, the destruction of life by war, and unhealthy employments, the

mortabty of males is greater, and finally the women are more numerous than
men. In Great Britain, at the last census, there was an excess of female

population to the extent of 240,181, (being in the proportion of thirty-nine
to thirty-eight nearly.) although there was during that period an annual
excess of male births in the proportion of twenty to nineteen.

The average number of children to a marriage in Europe varies in difierent

countries, from three and a half to nearly five and three-quarters, being least

in Northern Europe and greatest in Savoy. It may be considered that the

ordinary proportion in England is four births to each marriage. Perhaps
one cause of the proportion being comparatively small in England is, that

from prudential and otlier motives, marriages frequently do not take place till

somewhat later in life than in many other countries in Europe ; but another
and more important one arises from the fact that so large a proportion of the
inhabitants dwell in large towns.

The general proportion between births and deaths taken one year with

another, and for a large extent ofthe civilized world, may be considered to vary
between 100 and 150 births for every 100 deaths. It is probable that a larger

proportion than the latter can hardly exist under the most favourable circum-

stances, while the former can only take place where there are some causes of
unusual and even fearful mortahty.

The true proportion between births and deaths for a number of years
cannot at present be determined with certainty, owing to a want of accuracy
in the registrations. In England, however, it is probably as 150 to 100.

With reference to the original peopling of the Earth itself, or of new
countries, it has been calculated that under very favourable circumstances the
h\iman race may be tripled in about twenty-four years. It has, also, been

supposed that the posterity of one male and female might in three hundred

years, ifnot interfered with, amount to a population ofabout 4,000,000 of souls.
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The ordinary mortality of a conntry with reference to its whole popula-
tion varies, of course, according to the climate and mode of life of the people.
In England (including Wales), it is estimated to amount to about one forty,
eixth, that proportion of the whole population dying annually. In France,
it is estimated at one-fortieth, and in Jlussia the same ; while in some selected

spots, as, for example, in North Wales and part of Surrey, it reaches to only
one fiftv-fifth.

In England, at the last census, the ages of nearly 16,000,000 of individuals
were returned, thus giving very interesting facts with reference to the duration
of human life. We quote this table as given in Macculloch's Statistics of the
Sritish JEmpire, (vol. i. p. 424) :

—
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In this table the whole population of England is included, and the last

column shows the mean mortality at any given age. Thus, between the ages
of fifteen and twenty, one person out of every one hundred and thirty-two
dies per annum. The annual mortality column, read without regarding the
decimal points, expresses also the number who die each year of any age out
of every hundred thousand.

The mean age of the male population of England, taken from this table,
would be twenty-five and a hair years, the young predominating, owing to

the increase in the population, and the higher average of deaths in the earlier

periods. If the community were stationary, the mean age of the people would
be {ccetens paribus) thirty-two years, and the mean age of death a little more
than forty-one years.
We have given these latter statistical details chiefly from our own

country, because the information is, we believe, at least as full and accurate,
and the general result as satisfactory, as is the case with any others that have
been published. In many respects, too, they contain positive data not else-

where to be obtained, but it is right to add that the Belgian statistics are also

most carefully and minutely tabulated.

General Conclusion.

We have now reached the close of our work on this great subject
of Physical Geography, and it might, perhaps, be thought advisable to

revert to the main facts placed before the reader, or consider the general
harmony of the subject and the mutual bearing of every part on the whole.

But, in fact, it would be difficult to collect into a few pages the results

of the numerous facts already presented in a condensed form, and it is

better to give a simple outline of the advantage that ought to be derived

by the student than endeavour merely to impress upon him the extent or

the difficulty of the task. If we loolc back to the middle ages and notice

the rarity of general information and the difficulty of obtaining it, we may
perceive some excuse for the practical as well as intellectual ignorance of

the multitude ofthat day. They could and did observe isolated facts, of what-
ever kind, even as we do now, and the phenomena of nature did not, we may
be sure, then pass unnoticed by the shrewd and tliinking men who were in a
Dosition to observe them. But there were no means readily at hand of

spreading and comparing information, and thus, before the invention of

printing, facts were almost useless, because they were isolated, and could not

conveniently be worked into that form in which they become materials for

generahzation. The discovery of printing gave a facility for this, and then
•the sparks of information, from time to time struck out, instead of glimmering
for a moment and dying away in oblivion, began to accumulate into a genial

glow, and the flame was at length kindled which was speedily to acquire the

strength and rapid spread of a conflagration.' But although this outbreak
of science, and its sudden and vast expansion, and steady, unremitting

progress up to the present time have indeed been marvellous, it is manifest

that there is still much room for further increase when the people of each

country shall be sufficiently well informed on every subject to bring their

powers of observation into useful bearing, and occupy their leisure with
distinct investigations of Nature and her works. It is the accumulation of

knowledge by the people individually, that must be looked to as the source of

great future discoveries, and such knowledge as that presented in the present
volume is chiefly valuable as it gives useful, correct, and practical information

to those who wish to learn and are willing to be useful. To quote again
f]-om the beautiful essay by Sir John Herschel, (already referred to above,)
'It is obvious that all the information that can possibly be procured and

reported by the most enlightened and active travellers must fall infinitely
short of what is to be obtained by individuals actually resident upon the spot.
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Travellers, indeed, may make collections, may snatcli a fevr hasty observa-

tions, may note, for instance, the distribution of geolof^ical formations in a
few detached points, and now and then witness remarkable local phenomena ;

but the resident alone can make continued series of regular observations,
Buch as the scientific determination of climates, tides, magnetic variations,
and innumerable other objects of that kind required ; can alone mark all the
details of geological structure, and refer each stratum, by a careful and long-
continued observation of its fossil contents, to its true epoch ; can alone note
the habits of the animals of his country and the limits of its vegetation, or
obtain a satisfactory knowledge of its mineral contents, with a thousand
other particulars essential to that complete acquaintance with our globe, as

a whole, which is beginning to be understood by the extensive designation of

Physical Geography; besides, which ought not to be omitted, multiplied

opportunities of observing and recording those extraordinary phenomena of

Nature which offer an intense interest from the rarity of their occurrence, as

well as the instruction they are calculated to afford. To what, then, may
we not look forward, when a spirit of scientific inquiiy shall have spread
through those vast regions in which the process of civilization, its sure

precursor, is actually commenced and in active progress ? And what may
we not expect from tnc exertions of powerful minds called into action under
circumstances totally different from any which have yet existed in the world,
and over an extent of

territory
far surpassing that which has hitherto

produced the whole harvest of human intellect? In proportion as the
number of those who are engaged on each department of physical inquiry
increases, and the geographical extent over which they are spread is enlarged,
a proportionately increased facility of communication and interchange of

knowledge becomes essential to the prosecution of their researches with full

advantage. Not only is this desirable to prevent a number of individuals

from making the same discoveries at the same moment, which (besides the
waste of valuable time) has always been a fertile source of jealousies and

misunderstandings, by which great evils have been entailed on science, but
because methods of observation are contmually undergoing now improve-
ments, or acquiring new faciUtics, a knowledge of which it is for the general
interest of science should be diffused as widely and as rapidly as possible.

By this means, too, a sense of common interest, of mutual assistance, and a

feeling of sympathy in a common pursuit, are generated, which proves a

powerful stimulus to exertion ; and, on the other hand, means are thereby
afforded of detecting and pointing out mistakes before it is too late for their

rectification.'*

It has been the object of the author to prepare a treatise which shall bo
useful in the way thus alluded to, and since

'

one of tlie means by which an
advanced state of physical science contributes greatly to accelerate and secure
its further progress is the exact knowledge of pliysi^al data,' and that these
data can only be known and made use of to advantage by the help of general

knowledge of natural as well as mathomatical science, he trusts that his

portion of the present work is adapted to advance science in the right
direction.

llcrsclid'a i'reUtniiuiry Discounc, p. 349.



THEORY OF DESCRIPTION
AND

GEOGRAPHICAL TERMINOLOGY.

CHAPTER I.

51. Nature and divisions of the subject.— 2. Of positive position.— 3. Of relative position.—
4. Of laud and water in extent.— 5. Of land in elevation.— 6. Of water not in motion. —
7. Of water in motion.— 8. Of the natural productions of the surface of the earth.

l^ATUBE and Divisio7is of ilie Subject.
—

Descriptive Geograpliy has for

jLV its object to give the knowledge of the superficial character of the

Earth's surface, and its productions, whether vegetable or animal. It

is, however, impossible to confine it strictly to these things, inasmuch as no

description of either its vegetable or animal productions would be satis-

factory if it were not accompanied by the knowledge of the things on
which they depend, as soil, climate, &c., which belong to the department
of Physical Geography, and more especially of man, for whom the present
state of the globe was designed, and those works of his by which it is

covered. But this involves some historical considerations ; for it must be
evident that in the same place may be found the results both of man's

present and past labours. The fisherman's hut stands on the ruins of Tyre,
the black tent of the Arab on those of Nineveh, vegetables transplanted

formerly may appear indigenous now, and therefore the description of any
country must vary much, according to the time with reference to which it is

given. Descriptive Geography is, however, more immediately concerned with
the greater and more abiding features of the surface of the Earth

; the

division of the Earth into kingdoms and states, with its results, belongs rather

to Political Geography; the changes effected by man's residence in particular

places,
to Topography; but the latter involves itself with the former so

intimately that it cannot be separated from it, for the knowledge of places

{Tonoi, a place) includes both their natural character, and the effect of man's
residence in them ; the first coming under the head of Descriptive Geo-

graphy, and the second under Political ; but as Topography descends to

minor details and measurements, which have no direct or at least apparent
effect on the world at large with which Geography proper concerns itself, and
as the limits of the present work preclude minute details altogether, the

description of the surface of the Earth may more profitably be considered in

it under two leading divisions :
—

1. The Earth's surface and natural productions.
2. The Earth's surface as affected by the residence of man upon it.

The first, it will be observed, is but an extension of what has been already-
treated of in Physical Geography ; the mode in Avhich it is to be treated

must, however, be different. Science, it is true, is one and indivisible, but it is

presented to our minds under different phases and in various connexions,
and the unity is preserved, if the principles on which it depends are not

violated, even if it be viewed from another aspect.
To describe any given part of the Earth's surface, three preliminary con-

siderations are required:
— 1. Position. 2. Extent, or horizontal contour.

3. Form, or vertical contour.
Position is both positive and relative. The first is detenained by Mathe-
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matical Geography ; the second is the result of extent and form, as has already
been shown in Physical Geography. Extent is dependent on form ; but
inasmuch as we are accustomed to obtain our knowledge of the Earth's surface

from artificial globes, maps, and charts, and that which is first apparent on
them after the position, is the extent of the countries depicted, it is better in

description to preserve the order in which they are given above.

2 Of Positive Position.—If the globe of the Earth were a perfect

sphere, and did not revolve in one \miform direction, arbitraiy means could

alone be resorted to, to determine the position of places ; but being an oblate

spheriod, having its shortest diameter for its axis of revolution, two points
and one circle are at once determinable on its surface. The points called the

Poles, at the north and south extremities of that axis, are so named with

respect to their relative position to a certain point in the heavens, to which
the mariner's compass, by the magnetic power imparted to it, is directed.

(See M G., p. 6; and P. G., p. 196.) In strict accuracy, a circle drawn round
the Earth equidistant from those points, has its circumference greater than

any other which can be described on the globe. (See Chartography, p. 170.)
This circle, thus distinguished both in character and position, is called the

Equator ; by it the globe is divided into two equal parts or hemispheres,
and another element for the right estimation of the position of any place
obtained. In

practice, however, the difference between this circle and any
other drawn through two equidistant points on the globe, (having a longer
diameter between them,) is inappreciable. As every circle is divided into

3G0 degrees, circles drawn through the poles, dividing the equator into that

number of parts, or, if the scale admit, subdividing these again into minutes
or other equal parts, will form limits by which the position of places may be

ascertained; but as in a lateral direction—i. e. in the line of the equator
—there

are no fixed points like the poles, an arbitrary distinction between these

circles has been necessitated, and this every nation has naturally made for

itself, each reckoning these circles from some point apparently most desirable

from local or political connexion. (See Charto(j)'apliy. p. 181.) We, in England,
reckon from Greenwich, because the National Observatory is there ; and
these circles, called Meridians of Longitude, numbered from thence, enable
us to ascertain the distance of any place from the meridian of that place in

degrees ; but as circles drawn through tlie same point approach each other,
as they approach that point, so although tlie same number of degrees are

estimated between each meridian, the length of a degree becomes less and
less in proportion to its nearness to the poles. It becomes, therefore, neces-

sary to limit the number of tliese circles, or the upper part of globes and maps
would soon become confused by them ;

small divisions of lateral space must,
on this accoimt, be ascertained on a globe by the use of the brazen meridian
and horizon, or by a graduated scale, or on a map by measurement. Degrees
are thus estimated by inspection, but tli(\v may be reduced to miles by the
rules already laid down (see M. G., p. 72), or by reference to a table (see

Appendix A), it being remembered that a degree at the equator is sixty

geoijraphical miles in leiigtii.

The meridians of longitude, or circles drawn through the poles, are of the
same circumference*—viz., 3G(J degrees, of sixty miles to a degree, they are

commonly called great circles ; but, as those circles only can be great circles

•which are drawn through two points equidistant from each other, circles

drawn, dividing them into equal parts, and conse<iUfntly parallel to the equator,
must be of less circumference, and gradually decrease as they recede from it:

such circles are called Parallels of Latitude—parallel, because parallel to tlio

equator, and of latitude now w ith justice, because they are on each side of it.

The name, however, was adopted l)y the ancients when it was supposed that
the extent of the Earth from east to west (its therefore so called longitude,)

Oil tlic comiiarativc iiuignituilcs of small ami great circhs. (Sec A/. <'., p. :M.)
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was frreater than that from north to south, tlierefore called its latitude. The
latitude and lougitude of any place

—i. e. its position on the surface of the

Earth—is ascertained by observing what meridian and parallel cut each other,

or what minuter divisions intersect, where it is situated.

The position of the Earth with respect to the Sun, its annual and diurnal

rotations, afford additional means ofestimating; position. The apparent path of

the Sun on the surface of the Earth is indicated by a great circle cutting the

equator diagonally, called the Ecliptic (see M. G., p. 14) ; the two points equi-
distant from each other where the two circles intersect are called thcEquinoctial

points (see M. G., p. 56), and these for certain periods afford points from which
to measure distance in its relation to time and the seasons. The extreme
distances north and south of the equator to which the ecliptic reaches, mark
the extreme points at which the Sun is ever vertical ; these arc termed
Solstitial: and the zone or belt thus formed round the Earth limited by
circles corresponding to the 23 1° of latitude, and called respectively the Tropic
of Cancer and the Tropic of Capricorn, from the signs of the Zodiac farthest

from the equinoctial points, is called the Torrid Zone, and any place lying
•within it is said to be within the tropics. Beyond this, as far north and south

as the 66|° of latitude, the Temperate Zone extends, and from thence to the

Poles, 23|°, the Arctic and Antarctic respectively.
In Physical Geography, as has been noted, other zones, having reference

to temperature, climate, natural productions, &c., are recognised, and all

these may be applied to the estimation of the position, but rather relative

than the positive, of places on the surface of the Earth.

3 Of Relative Position.—As all estimation of position in longitude must
be to a certain extent arbitrary, east and west are only relative terms, and

although position, north or south, is capable of more exact definition, yet
when applied to the position of places with respect to each other, they like-

wise become relative. A place near the South Pole may be north of another
still nearer that point

—may be north of one and south of another place,
or east, or west, or vice versa. This is relative position on the globe. Having
determined the position of the great continental masses, we may, in describing

any place consider—1. What position it occupies in them, and in which of its

great natural divisions it is to be found ; 2. To what physical division or district

It belongs ; 3. How it is affected by political divisions ; 4. Its position with

respect to commerce. Each of these may be again re-considered in a general
or particular relation, in a topographical or restricted, or a geographical or more

enlarged sense ; and although our object is to avoid topographical details as

much as possible, the description even of countries, whether considered in

their physical or poHtical relations, would be very incomplete were not both
attended to.

Relative position may not only be considered in extent, but in elevation ;

the point of departure for calculation is, by common consent, assumed at the

sea level ; and it may be estimated not only in actual height in miles, yards,
or feet, but in regions of temperature also, as already noticed, the temperature
decreasing with the elevation. (See P. G., p. 325.) As, however, this varies,

not only with the elevation, but in proportion as it recedes north or south
from the influence of the Sun's rays, position thus estimated is more especially
relative. Vertical position may be reckoned not only above but below the

level of the sea ; some, but comparatively few, places on the Earth's surface

being thus distinguished.
From the considerations already entered into in the part on Physical

Geography, it is apparent that the horizontal contour of the land depends on
the sea by which it is bounded, while that again is the result simply of

depressions in the land ; and thus the form or vertical contour of the Earth's
surface is the origin of all its superficial divisions ; it is also that which is most

apparent to the eye of man; but, on the other hand, the elevations and

depressions on the Earth's surface are, "when compared with its extent,

entirely insignificant.
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4 OfTMnd and Water in Extent.—The principal divisions of the land are

called Continents, those of the -water, Oceans. Of the former, it was customary
to reckon four, Europe, Asia, Africa, and America ; to these some added a

fifth, Australia. Having regard, however, to the meaning of the word, and

guided by the practice of modern geographers, the definition already given

(see P. G., p. 216) has been adopted
—Continent, that which is connected

together and continuous. There are therefore only two continents, the Old
and the New—the former containing Europe, Asia, and Africa; the latter,

America, North and South ; to these the terms east and M'est have beeu

respectively applied. They are, of course, only relative. The oceans divide

the continents from each other.

Ocean is a word adopted from the Greet, and, from the use of its cognates
in languages of similar origin, seems to embrace ideas of extent and depth,
as well as of production or generation. Bochart and others suppose it derived

from a Syriac word wliich signifies to
'

encompass.' This is probably conse-

quent on the use of the word among the Greeks, who supposed the ocean to

encompass the land, as its connexion with production appears to be the
result of the mythological transmission of the history of the general deluge.
In its largest extent it is now taken to mean the whole body of water ou
the surface of the globe, the surface drainage of those portions entirely
surrounded by land alone excepted. It has been usually divided into five

parts, all retaining the general appellation
—the Atlantic, the Pacific, the

Indian, the Arctic, and the Antarctic; until lately their respective limits were

very indefinite, but in 1845 the Koyal Geographical Society of London

appointed a committee to consider the subject, and their report is thus given
in Johnson's Glossary of GeograjyJJcal Terms :*

' That the limits of the Arctic and Antarctic Oceans, respectively, be the

Arctic and Antarctic Circles ; that the limits of the Atlantic on the north and
south be the Arctic and Antarctic Circles, that its western limit be the coast

of America as far south as Cape Horn, and thence prolonged on the meridian
of that Cape luitil it meets tlie Antarctic Circle ;

that its eastern limit be the
shores of Europe, Africa as far south as the Cape of Good Hope, and thenco

prolonged on the meridian of Cape Lagullas, till tluit meridian cuts the
Antarctic Circle ; that the Indian Ocean do extend from India and Persia

on the north to the Antarctic Circle on the south ; that its western limit be
the shores of Arabia and Africa, as far south as Ca])e Lagullas, and thence

along the meridian of that Cape to its intersection with the Antarctic Circle ;

that its eastern limit be the west coast of the Birnian Empire, and a part of
the Malayan peninsula, the west coasts of Sumatra, Java, Timor, and
Australia, as far as the southernmost point of Van Dicmen's land, and thence
continued along the meridian of tluit point to its intersection with the

Antarctic Circle ; that the Pacific do extend from the Arctic Circle on the

north to the Antarctic Circle on the south ; that its western limit be the east

coast of Asia and of the Island of Sumatra, the northern shores of Java,
Horn, and Timor, and the coasts of Australia, from Melville Island, round to

the southern point of Van Diemen's Laiul, and along its meridian to the

Antarctic Circle ; and that its eastern limit be the west coast of America and
the meridian of Cape Horn as far as tlie Antarctic Circle. It was further

agreed, that the Atlantic and Pacific Oceans be subdivided into three portions
—a northern, a southern, and an intertropical

—and that the Indian Ocean
have but two divisions, an intertropical and a southern.'

It is obvious that such questions as these can only be decided arbitrarily,
for it will be obsen^ed, that some of the limits given are natural and some
artificial, and as without aitthority the universal consent of geographers can

scarcely be expected, it is not only within the province of such societies aa

• We beg to acknowledge here, once for all, our obligations to this very useful aud able
little work.
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the Royal Geoffrapliical Soeicty to express an opinion i:t)on them, but
the duty of every geographer to submit his individual opinion to their

collective decision. If, however, the uuivorsal consent of all students of this

science is to be hoped for to anything upon its own merits, it might well be
to this, for the limits given are, as was to be expected, clear and well defined,
and subject to no reasonable objection.

(The Distribution of Land and Water, their normal shape, &c., are treated

of in P. G., chap, iv.)

Besides these great and more general, the ocean is susceptible of smaller

divisions, dependent like tlieui on t'le configuration of the land. The
next in extent and importance are usually said to be Seas. The word Sea
is of very indefinite application, being often convertible with Gulf or Bay.
It is used in contradistinction to laud iu a general sense, and in its special,

applied to divisions of the ocean, but apparently without rule. Some seas, as

the Mediterranean Sea, are very nearly surrounded by land—some more

open, as the sea of Kamschatka. The etymology of the word (from the Saxon
scs secge) is rather suggestive of the former, meaning a repository, basin,

cistern,—this would, however, include the Gulf of St. Lawrence, Hudson's

Bay aud Baffin's Bay auioug the seas. Some lakes have been denominated
seas, as the Caspian, and the Lake of Gennesareth, called sometimes the Sea
of Galilee. It is much to be desired that some decision was arrived at

in this matter by the Geographical Society. The word Gulf is, as has been
seen, sometimes used convertibly with Sea; it appears to be properly the
intermediate term between that and Bay ; it is derived from the Greek,
Koknos, implying hollowness, depth. Homer uses the word for a bay or creek,

(//. b. ii. 1. 560,) and it is explamed by Eustathius and Strabo to mean a sea

enclosed between two promontories ; it is generally esteemed to dilLr from a

Bay in being deeper than it is broad at its entrance ; the latter word beiug
derived from a Saxon root, signifying to bend, (or possibly from hi/ge, an

angle)
—
any deep bend of the sea should in propriety be called a Bay,

and in contradistinction to a Gulf, it should be wider at its entrance
than in depth; but this definition will not hold good in practice, for then
Baffin's Bay could not be so denominated. In the absence, however, of

any exact definition of these three terms, the following may be proposed—
a Sea, any deep recess of the ocean which may be entered by more than one

principal channel ; a Gulf, any similar recess, having only one ; a Bay, an
indentation of the ocean, lying open to it. In case, however, of the adoption
of this, or indeed any exact definition, the present names must be changed.
The Mediterranean and Eed Seas would cease to be so termed, and
Hudson's Bay and Baffin's Bay would become Gulf's or Seas. The term Bight
is synonymous with Bay.

The passages by which a gulf, or such seas as the ]\rediterranean and lied

Sea, communicate with the ocean are called Straits— as the Strait of Gibraltar.

The term strait, occasionally but erroneously used in the plural, is Syno-

nymous with channel, it is applied to passages between islands, as well as

between the ocean and a gulf, or Mediterranean Sea ; and the words Arm
and Sound are sometimes used for the same purpose ; but the word Channel
is equally applicable to rivers, and arm more properly to deep indentations

having no second outlet. Strait is the same as straight, and is derived from
words which imply elongation (stretching, straining). It is customary to 'i/ri

-

straight when the meaning is direct, strait when narrowness is implieJ,

apparently without reason. A strait is a narrow passage, aud the word has
been applied to a defile or pass, between mountains. The word Soimd has a
similar derivation originally, but the Saxon Sund was used for a narrow sea or

sioimming. A Sound is therefore to be distinguished from a Strait, in not
of necessity having a double communication with the ocean, and possibl}* as

being of comparatively little depth
—

being in soundings, which is usually held
to mean a depth of water of not much more than eighty fathoms. (For depths
of Ocean, see P. G., chap, v.) In the east of Scotland such indentations or
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channels are called Firths or Friths, which, if esteemed cognate with the

Latin freinm, indicate the roughness of the water caused by passino; such

narrow channels; on the west coast of Scotland and in Ireland, Lochs, i.e.

Lakes—the primary sense of this word is to shut in or enclose ; and in

Norway, Fiords. A small strait is also called a Gut. This Avord is also

applied to the narrowest part of a strait.

Tlie smaller divisions of the ocean, as they are more immediately related

to the coast hne, in its minute indentations, so they are best described

in connexion with the land. Continental land has been already referred to

as dividing the continuous surface of the globe into two great parts. All the

nimor appellations given to divisions of land in extent, excepting those which
are properly diminutives, have no relation to size, and are therefore used

equally for larger or smaller portions of tlie same character.

In describing land in extent it is desirable, first, to secure an accurate

perception of its general shape, whether it approaches a square, a triangle,
or any other mathematical figure, whetlier it be simple or compound, without

paving attention to the minute indentations of the coast. This may be
called its normal shape.*

The lines by which this figure is bounded may be measured either from
one extreme point to another, or a mean may be taken, the latter plan has

been adopted lor the descriptive part of this work; their contents should next
be ascertained ; this may be done by reducing degrees and minutes of longi-
tude and latitude into miles, and proceeding by the rules given, M. G., ch. iv.

§§ 2— 6, Avith reference to the scale and projection of the map, by which
the calculation is made— (see Chartogra;phy, p. 178, et seq.)

—or by simple
measurement on an artificial globe.

Having thus obtained a general idea of the shape and size of the land to

be described, it must be considered in detail, ilrst marking the larger and then
the less important indentations or extensions of the coast-line. The principal
extensions of land into the water, for they are applicable to all situations—
are called Promontories: the derivation of this word from the Latin Promo7i-
torium (^;'o, before, mons, a mountain), indicates first its origin

—
viz., from the

elevation of the land above the sea level— (this must always be remembered
when the shape of land is considered); and secondly, that it is more properly
used to denote high land. Ihe word Promontory has no reference to size.

The great southern triangular projections of the continental lands already
referred to (see B. G.,p. 21G) are thus named; smaller ones, of course,
are very numerous. There are, however, diminutives used in the description
of projections of very small size,

—a Point is the low extremity of a Promon-
tory,

—a Cape (from uaput, head) is a projection of the coast, or termination of
a promontory, neither of great elevaiion nor j-et altogether deilcient in it.

It may be properly used as a generic term for any jirojecting land, having
no relation to elevation, or as intermediate between Point and Headland,
the latter always indicating considerable altitude ; a Point of small magni-
tude is termed a Si)it or Tongue; a small Headland, a Bluffs— this Mord is

specially localized on the Ohio and ]\Iississij)pi rivers in America. Foreland
is synonymous with Headland, and the word jSess (i. e. nose, a projection)
aflixed to a descriptive appellation has the same meaning. This word is

localized on the east coast as Bill, liaving the same meaning as on the south
coast of England. Spits are sometimes found below Capes and Headlands.
The word Tongue is usually the diminutive of Point, and applied to a small
extension of low land.

Land projecting into the water, of whatever shape, attached on one side
to a larger mass, \\hether continental or insular, is called a Peninsula, (from
the Latin, pene, almost—insula, an island; in Greek, x^P^o^W^y c/iersoncsus,

• NoiTTial, from vtrwn, a srjiinrr
— i. c, riglit ntij:]e, or angular measure—lioncc tlic use of

the word to itigtiify by rule, on iirinciiilc, cli'iii(iil;iry.

E !• 2
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land—islanil.) This word applies to any tract bounded on tliroe sides by
water. It is a mistake to suppose that all peninsular tracts of land ai'e united
to the main land by an istlnnus; some are, it is true; but that -which we call

the peninsula,
—

viz., the countries of Spain and Portiigal, as being the most

important peninsula with respect to Euoland, is not. An Isthmus (from the

Greek, ladfioi-, a neck or narrow passaj^e,) is a narrow neck of land conncctinjr
a peninsula to a continent, or two peninsulas together. It is, however, perhaps
more correct to explain the word as meaning a neck of land joining two

peninsulas, as a continent becomes peninsidar when thus attached. North
and South America would be islands if they were not joined by the Isthmus
of Panama, or rather of Central America; but the diminutive size of some

peninsulas makes the former definition more easy of immediate apprehension,
and it is most correct when applied to peninsidar tracts in inland seas, lakes, or

rivers—the detaching ofwhich from the mainland would not alter its charactm-.

Promontories and Peninsular tracts of land. Points, Capes, and Head-
lands derive, as has been noted, their extension from their elevation above the

water; but land surrounded by it is termed an island, (see P. G., p. 217,)

(from insula, Latin, any detached place or building.) It is obvious that, if

this word be taken in its customary acceptation, the two great continental

masses are islands ; its derivation, however, shows this to be incorrect, it

should be a part of something, because detached Australia has. therefore,

by some geographers been taken from out this category : a glance at the

map will, however, show that it cannot be separated from the Malay Peninsula
and its appendant islands. A number of islands in near juxtaposition is

termed a group—many groups form an Archipelago. This word is, however,
more justly applicable to a sea studded with groups of islands. It was

originally applied to the sea between Greece and Asia Minor ; its etymology
is disputed, but it is probably from apxos, that which rules, chief, and

TTfXayos, sea; either because of the Archipelago being the chief or most

important sea to the Greeks, or because the islands command it.* Islands

ranged in a line, whether straight or curved, are termed a Chain; such

frequently connect a group to the mainland, or promontories and peninsulas
to corresponding portions of the opposite coast. The Aleoutian Islands thus

connect North America with Asia—the West Indian, North with South
America. A small island is called an Islet or Ait ; smaller elevations above
the waterdevel, if composed of hard material, Eocks—if of soft. Banks.

Eocks when numerous or extended are called Eeefs; when these run parallel
to the coast, they are termed Fringing reefs ; when they cross or impede a

passage, Barrier reefs ;
when raised by the labour of zoophytes. Coral reefs ;

and these when depressed in the centre, or raised in a circular form, and

inclosing water, are called Lagoon reefs or atolls. Eocks when serrated, or rising
in sharp peaks, are termed Needles : to these -v^ hen isolated, and rising

abruptly from the sea, the term vi(/ia (from the Portuguese, implying a neces-

sity for watchfulness) is applied. Low rocks lying horizontally, especially
when laminated, are called Shelves. Precipitous banks or rocks, whether near

the margin of the water, or enclosed, are termed Cliffs, (from the Saxon,

implying cleavage, i. e. cleft ;) when steep and rugged. Crags, (i. e. broken,
from the Celtic.) Berg is a German word, adopted Mith reference to the

hilly banks of streams and elevations supposed to be the result of former
fluvial action ; it is also applied to masses of ice rising high above the water.

The term Bank is often applied to portions of the land (either natural

elevations or deposited by tides or currents) which are never above the water;
these are also termed Shoals, but shoals are generally sufficiently near the

* This word was not in use among the Greeks, and seems to have been brought into the

west of Europe in coinparatively modern times. It is supposed by some to be the result of

mispronunciation of A17ru.11 TreAuyor, tlie j-Egean Sea; but it seems difficult to account for the

letter r being entirely dropped,—especially if its use be traced to the Italians, the first traders

to that sea after the establishment of the Turkish power.
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surface to be dangerous to navigation, wliicli banks are not. Tlie word
Bank has also the more extended signification

—the Banks of Newfoundland,
for instance, occupy an enormous area.

As tlie larger projections and indentations of the land form the divisions

of water called seas, gulfs, bays, &c., so there are particular terms applicable
to those formed by the smaller ; Headlands and capes form small bays ; these,

if nearly surrounded by land, are called Harbours (from the verb to harbour),
because they afford protection to shipping. Where protection is afforded from
all winds, the harbour is said to be land-locked ; where partial protection only
is afforded, it is called a road or roadstead ; this word is also applied to any
portion of the water where ships may anchor in safety from some winds ; a

small harbour is called a Haven, (from the Saxon, liafan, in Welsh, havyn, a

still place). If a harbour or haven have on it a town where trade is carried

on, it is called a Port. Still smaller indentations of the coast are termed

Inlets, Creeks, and Coves. The former is more properly used with reference

to a small strait. The word creek is explained by its etymology from the

Saxon crecea, a crack, and is therefore deeper and more irregular in form
than a cove. Cove is the diminutive of bay, and indicative of an arched form.

If access to a harbour or inlet of the sea, or river's mouth, is impeded by a

shoal, or bank, or reef, the impedient is termed a Ear, because a barrier ; these

are described according to character and position, whetlier they are rocky,

sand}', or muddy, shiftuig or permanent, central or on one side.

The margin of the sea is called a littoral, coast or shore. The Latins used the

word lilus, from the verb lino litum, signifying to overlay, to anoint, for the line

of the land which is washed by the sea ; hence our word littoral. It is termed

by sailors the sea-board. The Austrian Provinces on the coast of the

Adriatic are especially termed 'littorale.' The word coast is derived from the
Latin cosLa, a rib, which was applied to the margin of the sea, probably because
it encloses or bounds the sea. Tlie modem acceptation of the word is,

however, somewhat more extended. It is applied to all land near the

sea, and is synonymous with, but more commonly used than littoral; while

the word shore is applied to the part which is washed by the waves (yet the

expression going ashore is equivalent to landing). Shore is applied to lakes,
but coast is not. The word Coast is also, but with less propriety, used for

the districts adjacent to the boundary or frontier of any country whether
limited by sea or land.

The coast line is the line drawn on maps and cliarts to indicate where land
and water meet. Ihe expression, line of coast, is more general. A coast is

said to be high or low, rocky or sandy, continuous or indented, concave or

convex, fertile or barren.

The character of the coast is important with respect to the commerce, as

well as the defence of an}' country, it should, therelbre, be always carefully
described. This may be clone under three heads, as suggested in tlie Glossary
of Geor/rapJiical Terms already referred to, and as, indeed, all laud ought to

be described.

1. Tiie outline or plan of the coast ; 2. The profile; 3. The composition.
The fir.-t lias reference to extent, the second to elevation, the third is more

properly geological.
The shore is said to be shelving or steop-to, according as the angle formed

by it « ith the water line is small or great.
A\ hen shelving, and alternately covered and exposed by the ebb and flow

of the tide, it is called a Jieach, (possibly derived from the Saxon 1)cc or hoc,

ecjuivahnt to the Gi'ei'k (jmyos in the sense of corroding, it being washed away
or altered in I'unn by the waves.) If composed of snuill stones, it is termed

sliin^ily^ (perhajis from the (ircek 2xifco, to divide.) The adjective muddy is

Bonu'limes united to the word shore—a muddy shore is wJien a continuous
bank is formed by the current throwing up the mud brought down by the

rivers, as on the coast of Guiana; this, as will be seen, frequently alters

the course of the mouths of the rivers themselves.
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The action of water in wcarinf^ away parts of the coast of the sea, or

shore of a hike or river, exposed to its inllueucc, is termed (from the Latin)

abradinji; or abrasion. (See P. (?., p. 2.51.)

AVhen the water forced by the tide, or wind, or even by a current,

over rocks or shoals, foams and roars, the term Breakers is applied to it, and
sometimes, but incorrectly, to the rocks or shoals. When, in like manner,
it breaks directly on the shore, the word Surf (? from the French sur-Jait).
The ilow of water in one direction is called a Current, when forced rapidly
between parallel ledges, or reefs of rocks, or sandbanks, a llace. When the

tide wave, compressed in a narrow channel, rises with great rapidity and a
terrible noise, it is called (from the Saxon) a Bore. (See P. G., p. 232.)
This is to be observed in the extremity of the Bristol Channel, the Bay of

Fundy, and, more or less, in all similar situations, especially where exposed to

the direct action of the tidal wave. When by the force of the tide or current

pressing the water diagonally against the shore, or between rocks or banks,
a circular direction is given to it, or where a similar effect is produced by the

meeting of two currents, or by deep holes producing a downward suction, this

is termed an Eddy ;
in the latter case, when very large and powerful, it is

called a Whirlpool. These words are used indifferently with respect to both
salt water and fresh, to lakes and rivers, as well as the ocean.

5 Of Land in Elevation.—Under the appellations which have been

explained are included all that relates to extent of land, and by which it may be
described in that relation. This is, however, rather apparent than real, being,
a3 before observed, entirely dependent on contour, or the elevation and depres-
sion of its surface ; but as the level of the sea is the apparent limit of the land,
all beneath it belongs more properly to the division of Marine Hydrography.
From the horizontal profile of the land, description must proceed to that on
which it depends, the vertical profile. From the level of the sea the land rises

irregularly. The highest elevations appear to man much more considerable
than they reall}^ are; he judges of them by their relative proportion to himself
and the limited sphere of his own observation, and not with reference to the

globe on which they are raised. When their height is estimated by this

rule, it will appear that though on the elevation of the land all its other

superficial features depend, as well as those of the water by which such large

portions of it are covered, yet that they are relatively very inconsiderable.

Kunchinginga, which is now generally considered to be the highest mountain
in the world, is about 28,177 feet in height ; the mean diameter of the earth is

7912 miles ; but estimating the greatest elevation on the surface of the globe
at 30,000 feet, and the diameter at 8000 miles, to make the relation more

apparent, the proportion will be as 30 to 42.240, or 1 to 1408. Mr. De ]\rorgan,
in his very able work On the Use of the Globes (c. iii.), gives the following calcu-

lations with reference to the irregularities of the Earth's surface :
— ' The Earth

is really a slightly flattened sphere, having the axis passing through the shortest
of all its diameters. The shortest radius, or semi-diameter, being half the axis,
is 3949 miles. The longest, which belongs to the great circle having the ends
of the axis for its poles (called the equator), is 3'.)62 miles. On a globe of

eighteen inches in diameter, this difTerence of thirteen miles would not amount
to so much as the thirtieth of an inch, and it would be altogether useless to
take any account of it. (See Charto(]raphy, p. 179.) We shall then suppose
the Earth to be a sphere, with the mean semi-diameter of 3956 miles, so that,

roughly speaking, 1000 miles are 2^ inches, (more accurately 227o inches.)
The mountains are not represented; one of thirteen miles high (and we know
of none such) would not prick the fingers through the varnish with which the

globe is covered, which, therefore, much more than represents a universal

deluge. Supposing the atmosphere to be forty miles high, it would nowhere
rise a tenth of an inch from the globe.' With such knowledge, the incon-
siderable relation of the highest elevations to the size of the globe need not
be insisted on, but in their relation to Physical Geography, and to man, they
are of the greatest importance. The tendency of water to seek its level makes
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tlie position and quantity, as -well as cliaracter of tlie -waters of the globe,

dependent on its contour; eveiy conical projection, every ridge, in short,

every elevation of what sort soever it may be, becomes a watershed ;

and that knowledge of the height, slope, and direction of the various

watersheds of the Earth's surface the first
step

to its general contour.

The word watershed in geographical definition, implies the line by whicli

any waters are divided from each other, and the watershed of any country
is no doubt such a line ; but as every slope sheds water, and many rivers

have their rise on slopes below the main watershed, some further division

of the word, some classification of the districts to which it is applicable,

appears highly desirable. As this does not seem to have been ever attempted,
the following is offered as a suggestion :

That there is a line in every country, which may be termed its principal

watershed, will not be disputed ; every country has some one district, usually
in the direction of its greatest length, more elevated than another, from the

sides of which tlie waters collected from snows, dews, rain, and springs,

pour down, until they are received into the basin of some inland water, or at

last into the sea; this may, therefore, be properly termed its primary water-

shed ; but, as the mountains of the world cannot be satisfactorily considered

except in their relative connexion, the highest ranges extending through the

greatest length of the continental masses, the term primary watershed should

be confined to these ; beyond them others of less considerable elevation are

found, the slopes of which are presented towards the primary watershed and
form with it deep hollows, into which their united waters are poured, while

from the opposite slope the waters collected descend in a diflerent direction.

These may, not inaptly, be termed secondary watersheds, as paying the

tribute of part of their waters to the primar}^ and forming the inferior limit

to the principal river basins ; while others rising beyond may be called

tertiary. It will be observed that this classification affords not only a

systematic division of the elevated land, but also of the waters of the globe ;

as appertaining to any of its parts, rivers having their rise in the primary water-

sheds may also receive a similar designation, as may their basins ; others may
be termed secondary or tertiary, according to their position and the watersheds
to which they belong.

The highest elevations on the surface of the Earth are called Mountains,
but this term is applied to elevations varying from less than 3000 to more
than 28,0(X) feet, and it has long been a difliculfy in geography to find an
accurate definition for this word, which, derived from the Latin monSy (quasi

fiovos, as standing alone.) was applied originally to very inconsiderable

elevations. IMountain and Mount appear to differ from each other in the

latter being single, and the former, possibly, collective ; many mounts

may assist in forming a mountain; but in the lower elevations the words
mountain and hill are used synonymously, as we say, the Welsh liills or the

Welsh mountains. Some have proposed to confine the word Hill (Saxon,
from a root siixnifying elevation, or, })Ossibly, to hide.) to summits not rising
more than 1000 feet above the level of the sea. If this were done, some
classification of mountains besides that of elevation above hills, would still be

necessary. Others have been disjiosed to regulate the application of the term
by the ideological structure of the elevation in ijuestion, esteeming mountains
the effect of upheaval, hills of denudation, but this could scarcely be a test

of its geoL'raphical pro]»ricty ; for the same reason the coimexion between
the classification proposed and the geological characteristics which may be
traced in its divisions, is not more enlarged upon, but taking the primary,
secondary, and tertiary watersheds of the Earth as mountains, and all others
as hills, we shall find the former ranging, on the average, above, and the
latter below, 2000 feet. In lands detached from the great continental
masses the mountains may be classified with the chains of which they are

extensions, and thus opportunity will be afforded not only for systematic

arrangement but systematic comparison. Undulating grassy hills are in
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England called Downs; undulating sand liills, in some localities Dunes—words
of kindred origin M'itli the English down as opposed to t(p.

To describe the configuration of the land in its varying contour, many
terms have been adopted by geographers. A more or less conical summit is

called a Peak; a connected line of summits, a llidge, or Eange; to such, if

they present many peaks, the term serrated (from the Latin serra, a saw-

in Spanish sierra,) is applied. Crest is a general term for the highest part
of a mountain. A Pass is, as the meaning of the word would suggest, the

place between the peaks, or higher elevations, where a mountain-chain is pass-
able. Passes are usually at the angle formed by one part of a chain with

another, or of a main chain with its spurs or branches, and consequently

being at the head of valleys, are also (as will be seen) at the head waters of

rivers. The word Branch is, however, more applicable to a river than a
mountain. A pass was sometimes by the ancients called a gate, (by the Greeks,

TTvXiov, 2)j/Io?i,)
as it is now by the Spaniards ; port is used on the Pyrenees,

pertuis on tht Jura; its French equivalent is col, narrow; a pass, or portion
of a pass, mox'e narrow than the rest, is termed a Gorge. This term belongs
more properly to the channels of the upper waters of the smaller feeders of

rivers and mountain torrents. It diflers from a Defile in being always
near the summit of a mountain, while the latter name is applicable to

any narrow passage between precipitous rocks, especially if long and

winding. All these terms appertain to mountains.

Both mountains and hills are the boundaries of valleys. The term Valley

may be applied to any depression on the surface of the globe. The largest

valleys form the beds of the great oceans. Seas, bays, gulfs, &c., are all valleys
below, or partially below, the level of the sea. Valleys, in the common accep-
tation of the word, are those depi'essions which are observable above the

sea level, and which form the beds of rivers and basins of inland seas,

lakes, &c. They will naturally class themselves with the watersheds to

which they belong. Those which lie between the primary and secondary
ranges, and form the beds of the principal rivers, will be classed first.

In Europe, for instance, M'e find four principal valleys, those of the

Danube, the Ehine, the Ehone, and the Po. Valle3'S have been divided

(see Johnson's Glossary, pp. 44, 45,) into principal, whether longitudinal
with, or transverse in their direction tci, the mountain-chains by which they
are bounded; lateral valleys, those of inferior order, which join the principal;

high, or mountain valleys; and low, or valleys of the plains. These terms,

however, are rather descriptive epithets, and explain themselves, but do not
afibrd any regular classification. Apart from their relation and position with

respect to mountain-chains, valleys differ from each other in depth and shape
as well as extent. The most important distinction to be remarked is, whether,
as is most usual, a valley gradually expands from its upper extremity to its

mouth, or is bounded and partially enclosed by lateral ridges, or even so

surrounded as to afford no outlet for its waters. In the latter case, it was

proposed by Malte Brun to call the lakes which such valleys usually contain

Caspians. The word valley is from the Latin vallis. Vallum seems to have
been applied indifferently to the ditch or the palisade, by which the Eomans
surrounded their camps. Vale is the diminutive, and is more properly used
with reference to the undulating depressions between hills. The word inter-

vale is used in America to signify the tracts of rich alluvial land often found
in valleys; it has occasioned some difficulty, and has been variously explained.

Dugald Stewart esteems it equivalent to ' inter vallos Spatium,' the space
between the palisades, and remarks that, having been first used to denote
a limited portion of longitudinal extension generally, it became afterwards

more usually applicable to portions of time.

Valleys seem to demand a double classification ; first, with reference io

position ; secondly, as to character ; the latter being in no manner dependent
on the former. Valleys containing their own system of waters are found
below the level of the sea as well as on high mountains, while those wliich
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have only a narrow outlet may contain either a river or a lake. Tliis, how-
ever, offers a characteristic sufficiently well defined. Valleys may therefore

be described as lake or river valleys ; these, again, as longitudinal or circular,

confined or open. The term basin might have been used with much pro-

priety for enclosed valleys, had it not been adopted to express tlie whole
surface drained by any system of waters (see P. G., c. v., pp. 233, 239.) The
word basin (possibly from the Greek ^acris.) adapted from bassin, (Fr. basin

or bowl.) has been defined (Johnson's Glossari/, p. 10) as a more or less

extensive, and more or less concave portion of the Earth's surface circum-

scribed on all sides, or on all but one, by watersheds, and formed of all the

slopes whose waters are received into a common receptacle, whether this be a

river, lake, or inland sea. Basins may be classified as lacustrine or fluvial,

equivalent to lake valleys and river valleys. The word is also applied to

valleys below the level of the sea, and may be Oceanic or Mediterranean. A
fluvial basin may be either the confluence of all the valleys which unite their

tributary waters in one stream, or each valley by itself; or, in general terms, it

mav be applied to any well-defined direction of the course of a river formed

by lateral shores from the main watershed, thus it is not unusual to say,

speaking of a river,
' the basin of its upper waters.' Lacustrine basins are,

more properly speaking, those which contain caspians, or lakes which have no
outlet for their waters, but it is not confined to them.

The watersheds are then the limits of the basins, the character of
which determines that of the waters which are found in them ; but not

unfrequently sloping at a very small angle with the level of the sea,

they spread out into extended tracts, to which various names have been

given descriptive of their character, but varying Avith the locality and
the language of the inhabitants. The words plateau (from the French)
and table-land have been already applied (see P. G. p. 223) to tracts of
considerable elevation and of small inclination. These may be on the tops
of mountains or on their sides; plains are to low land what plateaux are

to high land. The whole surface of the globe may be divided into hills,

valleys, and plains ; but very widely extended valleys, as in North and South
America, become plains, from the extent being more than commensurate with
the heiglit of their watershed. Plains may be crossed by hills, may be undu-

lating or flat, fertile or sterile, wet or dry ; if green and even partially fertile,

they are in North America called Prairies— i. e., meadows. These are

classified as dry and rolling, or wet ; to the latter, perhaps, the term Savannah
would be most properly applied, for damp grassy plains are so called in America.
On the contrary, Llanos are, like the former, dry ; such are to be found in all

parts of the world near large rivers alternately fertile and arid. To the south
of the river Amazon, they are called Pampas, a word used indiscriminately for

the raised surface of tlic great plains which extend from that river to tho
Straits of Magellan. The former appellation is more properly confined to the

valley of the Orinoco ; the latter to that of tlie La Plata. In South-eastern and
Asiatic Kussia, similar tracts are termed Steppes, (from step, hnvrcn, E-uss.) The
term desert is usually applied to vast tracts covered with sand. These, however,
have not an unvaried character, fertile spots are occasionally met with wherever,
from any cause, water is present. All these tracts derive their appellations
from their leading features. The word wilderness diflers from desert, in

being applical)le to land covered with spontaneous and abundant vegetation,
as well as to wild barren spots, among rocky mountains, as in tlie peninsula
of Arabia. In India, a wilderness (usually found in moist places) is called

a Jungle. Plains covered with low plants are in France termed Landes ; in

Germany, England, &c., Heaths, from the plants most commonly found on
them. Land having its surface saturated with water,

' which from the con-
cave form and imjjermeable nature of the bittom does not drain away,' is

termed a Swamp or J'og ; the latter, of Celtic derivation, indicates its binding
and tenacious character, the former (Saxon) its spongy luiture. The term bog
is generally thought to imply a peat furmalion, while swamp is used more
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generally. Swamps may have trees groninoj in them (cedar swamps are

common in America). Marsli is from a Teutonic root, and nearly allied to

moor; it has jj;enerally a How or rivulot riiniiing throiii^li it; by some, marsh
is thou2;ht to be the generic term, and is also vised with reftreiice to meadows
occasionally overllowed by llie sea, or under a sj'stein ol" salt-water irrijfation,

which arc called salt marshes. Fen is applied fj^enerally to low moist lands.

Havin<^ e.\plainod the terms used in describing land in its vertical contour
and varying character, we proceed to those used with reference to water
above the level of the ocean. The water on the face of the Earth is either

at rest or in motion.
6 Of Water not in Motion.—Dew and rain falling, and snow melting in

water, on the surface of the globe, collect in hollows, or trickle down in rills ; or

again filtered tlirough its superficial strata, form Springs, (see P. G., pp. 209,

211, 238.) Small bodies of water collected in hollows are called Pools or

Ponds, the former when they are filled with running water, the latter when
isolated, though a very small pond is often called a pool. The bed of a river,

•when partially dry in summer, often presents a series of pools ; these would
be erroneously termed ponds. A large pond is a small lake. These are not
the converse of islands, inasmuch as they are not always, nor indeed very
frequently, surrounded entirely by land, as islands are by water, but receive

into and emit water from them. Lakes may be described in position, from the
watershed to which they appertain. In character—they are of four kinds :

—
First. Those which neither receive nor transmit water, i. e. •which are

neither fed by nor are the source of streams—such lakes are more commonly
found in mountainous countries, are generally of small dimensions. Lagoons
are sometimes similar in appearance, but owe their existence to the infiltration

of water from, or the overflowing of, either the sea or rivers; they are therefore

usually found in low lands. Lagoons are for the most part shallow, frequently
dry up in summer, not unfrequently at one time connected, and at another
disconnected from their parent waters. This is the case at Holyrood Pond,
St. Mary's Bay, Newfoundland, the entrance to which being formed in

winter by the force of the waves, is annually stopped up by shingle in the

summer, and affords the inhabitants a plentiful supply of fish, which are thus

placed at their mercy : it was formerly an arm of the sea, and many similar

lagoons are formed by the blocking up of small harbours, creeks and
channels by sand or shingie. Lagoons, though having thus an apparent
relation to, are not to be arranged in the first class of lakes. Lakes and

ponds being the result of surface drainage ; lagoons, of overflow or infil-

tration.

Lakes, of the second class. are those which receive into, but do not emit water
from them These are usually salt and brackish, often found in mountainous

districts, high above the level of the sea, not unfrequently the result of vol-

canic action; sometimes below the level of the sea, as Lake Asphaltites in

Palestine, erroneously termed the Dead Sea, and the Caspian. Lakes of this

class are the receptacles of inland systems of waters and rivers which do
not communicate with the ocean, (see P. G., p. 218.) The third class is

formed of lakes which do not apparently receive, but emit their waters; some
do so by subterranean channels, as Lake Copais in Beotia did, and Lake Jouxin
does. Lakes of this class are usually found at the head of rivers, especially in

the passes of the primary mountain chains, frequently, as in the Rocky Moun-
tains, at the sources of the Saskatchevan and Frazer's rivers, and in the Alps at

those of the Inn and the Po, in immediate proximity to each other, while those

rivers which issue from them fall down the opposite slopes of the watershed.

The word Portage, i. e. carrying-place, is applied to the laud between two such
1 '.kes, as also between any streams or lakes, or the passage round a waterfall

or rapid, where it is necessary to carry boats or canoes and launch them again,
to continue the inland navigation. The fourth class is the most numerous,

consisting of lakes which both receive waters into and emit waters from them.
These are common m the middle and low er courses of great rivers. Wlui:
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followlnoj each other in succession, or clustered tooretlier, the same terms,
chain and proup, are used whi(;h apply to islands. A chain of small lakes
Jinked toijether by a river or stream, is called by the Germans a chaplet
rirer. ^^'here, in America, a river in its tortuous course forms a deep and
wide extending; bend, the same term is applied which we use in similar cases

with respect to small streams; it is called an Eddy; this is correct; for

jrreat and small are only relative terms, and both are the result of the same
kmd of action, only on a different scale.

The water of lakes is subject to the same definitions and description as

that of seas and oceans ; the irregularities of their outline are expressed in

the same terms, but the word shore is more fijenerally used to express the

marijin or border of a lake than coast. Some lakes have, as has been
noticed, the level of their waters below that of the sea, but the majority are

raised above it ; many, however, have the bottom of their basins below that

level. Lakes in Scotland are termed lochs. The term lacustrine is applied
to whatever belonjis to, or is connected with, a lake, as Lacustrine basin, etc.

7 Of Water in Mol Ion.—Water riinnin<T do\^n the sides of mountains, hills,

or other slopinij grounds, collecting in snndl channels, forms Eills, Streams,
or IJivulcts; the former is from the German, meaning a groove or channel

(or possibly from the Scandinavian sfrila. rijUcr, to run or glide), the latter

the diminutive of river. Stream is Saxon, and used as a generic term for

water in motion, whether salt or fresh, without reference to magnitude on the

cause of motion.

Streams which flow into other watei's are termed affluent, when they
flow from them effluent. Tributary streams are those wliich contribute
their proportion to any lake, river, or collection of waters. It has, however,
been justly remarked, that

' a tributary is not necessarily an affluent, though
an allluent must be tributary,' (or an aflhient may receive the waters of other

streams, and convey them to one common recipient, to which they would all

be tributary, while to it they would be aflluent.

Tlie term effluent is equivalent to branch, which is not applicable to an
affluent; the branches which rejoin the parent; stream are called 'ana'
branches ;* those which at the mouths of rivers enclose and divide triangular
tracts of land, to which from the 2sile the term delta (the Greek A) has been

applied, are called deltic branches ;
those Mliich divide a delta into islands,

but return again into a deltic branch, not flowing directly into the sea, ana
deltic ; those which connect two rivers together, conjunctive branches ; and
those by wliich water from the main stream is drained off into marshy or

sandy places, drain branches.

The terms convergent and divergent should be applied to wafers flowing
into or out of a river when their character is not known; it is ob\ ious thai;

the one may be an affluent or an ana branch, the latter a deltic, drain or ana
branch; these terms are, therefore, important in the exploration and the

description of countries impertectly known. When a river spreads into two
branches, it is said to bifurcate, (his, twice, and fiircii^, a fork, Latin, a

pleonasm.) A bifurcation is usually a branch, and confined to the same
basin as its parent stream; but in some cases, as in that of the Cassiquare,
by which the waters of the Orinoco are connected with those of tlie Maranon
or Amazon JJiver, it connects two basins together. This term has, but
without necessitv, been applied to mountains. The junction of streams is

termed tiieir confluence, {ron Jluo, to flow together;) this frequently gives
local appellations to places; in Welsh, names beginning with A ber indicate
such a posilion.

The diliiculty of classifying elevations of land and of applying the

• Ana, snid to ho. a contraction of anastomosing, anastomosis being in medicine tlic inoscu-
lation (TToj/Ki, a moiitli. (ir.) of vessels tovctl)iT, or of veins with arteries. This is, liow-

evrr, unnecessary, for uvu, in composition, siRtiifies back apain, or in return, and sucli brandies

brin;; back again tlic waters wliicli tliey fxl'ore bad taken uwiiy.
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names used to express tliem, has been already noticed. Tlie difGculty is as

great witli respect to runniug water. Estimated by comparison, many rivera

should have diminutives applied to them. Compared to the Amazon, the
Thames is but a brook, yet here the Thames is an important river. The
dilBculty is, however, capable of the same solution. The classification of
watersheds gives at once a classification of rivers, A river (from rivus, Latin,
a channel) is a collection of small streams or rivulets; many small rivers

may combine to make one large one. TJie use of the word is not, therefore,
confined to ft raaui stream any more than it is dependent on proportion.
That from '.vluch a river takes its rise, whether spring, lake, swamp, or glacier,
is called its Source. Most rivers have more than one source, and as in the
case of the Mississippi, tht' name of the least importance is sometimes selected to

designate the whole. The principal source is to be ascertained by its elevation,
distance from tlie mouth, and by the volume and character of tlie water it contri-

butes. The junction of a stream with the recipient of its waters, whetlier river,

lake, sea, or ocean, is termed its Mouth. This is, however, only applicable
as opposed to Source, for some rivers flow through lakes and marshes.
Ivivers can have many sources, and may have several mouths, but the words
can only be used with reference to their extremities. The mouth of a river

is also called, from the French, its embouchure. This word is applicable to

the mouth of a river, whether it be in a lake or in the sea ; but when, flowing
into the sea, the mouth of a river is modified by and subject to the influences

of the tides, it is termed an Estuary, a name derived either directly from
cesfus, the tide, or from cestuo, to boil, (Latin, implying restlessness,) and thus
indicative of the eff"ect of the tidal wave meeting the current of the river.

The expression. Course of a stream, implies its direction, its current, the
motion of its waters. This varies much in different rivers and in different

parts of the same river, and is a marked and important feature to be noted in

all, especially its rapidity as indicative of the elevation of its source.

Fluvial, fluviatic, and fluviatile are adjectives, expressive of formation

from, or connexion with, a river, as fluvial delta, fluviatile lagoon, fluviatic

formation; the first is most appropriate.
Kivers which have their rise in the primary watersheds of the globe have

themselves the same appellation. This class will be found to include all the

largest rivers in the world. The secondary watersheds will give their appel-
lation to the rivers which are derived from them, and the more navigable

portion of rivers will usually be found without their limits, and so on, but
no classification or distinctive appellation has yet been suggested with
reference to the character of rivers. This is yet a desideratum, (see John-
son's Glossary, on the word Siver, p. 39:) some approach to it has, however,
been made by dividing the course of rivers mto three parts

—the upper,
middle, and lower. This, however, can only bo done satisfactorily when a
river is connected with more than one watershed. There is, however, another

classification, which is most important, in considering the globe in reference

to man—rivers are navigable or not, A navigable river may be so from the

sea, or only inland, or both; its navigable character may be consequent on its

natural depth, or the effect of the tidal wave ; in any case the consequences
will be important to the country through which it flows.

The cavity in which a river flows is called its Channel; the bottom of the
channel its Bed; the sides its Banks; {hank, Saxon, a bench, mound, or j)ile,)

both are of importance in the description of a river. The first regulates its

depth; if rocky and broken, it forms a rapid or fall; if level and extended
so that it may be passed on foot, a ford. The banks may be sloping or

steep, rocky, or fertile: if sloping, the waters may be extended; if steep, and

especially when approaching the perpendicular, they will be confined, and
not unfrequently the compression of water between high rock produces appa-

rently a fall of water. This in North-west America is called a Cation, from a

Spanish word meaning a cj'liuder, or bore. The bed and banks of rivers

vary much in difll-rent parts of their courses, and are dependent on the
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prcfile and character of tLe country tlirongli whicli tliey flo-^r. Sudden

iiTcgularitics of the surface produce some of the most important features in

the description of rivers—the fall of water over rocks. To characterize this,

various names have been given. A Cataract is a large body of vratcr pre-

cipitated from a considerable height ; the word (derived from the Greek,

KarapaKTos) implying force, violence, power. A Cascade is a small cataract.

In fascades the water sometimes descends by successive leaps. A Leap ia

the fall of water, unbroken, from an inconsiderable height. A Force is the

result of the narrowing of the bed of the stream; it difi'ers from a canon iu

being of less extent. Of all these the generic term is Fall, which has no
reference to character, elevation, or volume of water, being applied indif-

ferently to a mountain stream and to the IS^iagara, to the Falls of"Wilberforce

and of the Clyde.
8 Of the Natural Productions of the Surface ofthe EartJi.—In the descrip-

tion ofthe characteristics of different parts of the Earth's surface—the opposite
features of fertility and sterility have been already noticed,—these not only
involve, of necessity, all the mtermediate stages of vegetable productiveness,
but the kind as Mell as quantity of the vegetable produced. Fertility
is always the result of moisture, in river or lacustrine basins by the waters

they contain ; it is so even in the smaller, as when in deserts either a

depression of the surface, a quality of sod more capable of retaining mois-

ture, or the presence of a spring, produces those oases {habitable, from the

Coptic) in wliich the contrast of the verdure they present, and the refresh-

ment they afford with the arid waste by which tliey are surrounded, is so

grateful to tlio traveller. In plains, vegetation is kept up by the plentiful
dews which fall upon them. The valleys are, as has been noticed, connected

together by their head waters being in the gorges or passes of the mountains,
often in close proximity. Plains are always passable.

Animal life depends on the nature as well as the quantity of vegetation,
and thus man partakes of the characteristics of the soil which gave him birth.

Isot only, then, shall we find the proportion and relation of land and water

depending on the contour or prcllle of the former, but the vegetation, and

consequent on that, the animal life;* and lasth', the human beings whose
existence depends upon them, and mIiosc character is modified by them,
not less than by the communication ^^ Inch can be maintained between difl'erent

p;.rts of the e!!Vth ; the consequent dispersion of mankind over its surface;
and the subsequent spread of civilization and religion. From the considera-

tion of the horizontal profile of the ]|]arth's surface, it was natural to proceed
to its vertical ; the next step is the knowledge of its productions, Avhich

leads as naturally, as it does imperceptibly, to that of its inhabitants. Among
those productions, it will, however, be necessary to include some minerals,

especially gold, iron, and coal, as having exercised a direct and powerful
influence over the progress of population in the world.

Tiicse subjects have been treated of generally as a part of Phy.sical

Geography ;
it is not necessary here to enter more into detail, and to

explain the terms employed in the description, as in tlie case of land and
water. They being generally well kno\\n, and not belonging solely to

Geographical Descrijition, while some have technical or local application,
vhich will be noted in the ])roper ]!lace ; of some, as prairies, savannahs,
silvas. heaths, &c., notice has already been taken, (see P. G., p. 218 to 22").)
In this place, then'fore, they need only be referred to. The word
Forest (of^ a I-atin or Celtic origin, but in any case from a root signifying
1o depart, and hence in the ]{oiiiance languages equivalent to strange,
forcifin) is applied, in Geograjihy, to an extensive tract of hind covered with
trees. In law and custom in this country, tracts of land which have had
those rights, under the laws for the preservation of game, wiiich entitled

them to the appellation, were and are still called forests, tliough somc-

• See sections in r/,>/»ical Ginginjl.ij on dihtiibiiticn of vegctiiblts, &c.
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times without trees ; hence barren tracts, as Exmoor, obtain that name.
The Saxon term AVood, which has naturally no relation to size, is now used
to imply a smaller extent of surface covered with trees than is meant by
forest. In the description of forests and woods, the most important consi-

deration is the character of the trees of which they are composed, to what
use the timber they produce can be applied, whetlicr it is capable of

supplying the wants of man, and tlierefore whether it invites man to its

own destruction and extends his influence over the face of the Earth with
commerce and civilization. These are, perhaps, more inlluenced by the forests

of the globe than by anything else, for though the path across plains is

open for man and beast, and the head waters of rivers direct to the ])racti-

cable passes of the mountains, yet an easier and more direct path is

afforded by the sea, by which the richest and most productive soil, tlie allu-

vium about the lower course of the rivers, is brought into use, and the mouths
of rivers connected together, as their basins are by the mountain passes ; to

avail himself of this facility, man requires ships, and thus maritime nations

have perhaps owed their possession of that most desirable characteristic to

the presence of timber fit for ship-building. It was so with Hiram and his

Phoenicians, it is so with us and our American brethren. Forests being
inhabited by beasts of chase, producing also a race of hunters ; as plains

feeding cattle are inhabited by ZS^omads (from the Greek, vefioi, to divide,

distribute, and thence to wander and to feed cattle.) In like manner soils

capable of producing cereal plants, or others fitted for the food of man, have a

tendency to locate men upon them. Hence cities have fh-st sprung up in

fertile valleys.
It has already been shown (see P. G., cli. 10. § 129) that limits are

assignable to the productions of most vegetables
—these limits enclose tracts

called zones, and vary, as has been shown, from position and elevation
; both

have respect in some degree to climate and soil. It has been noticed that

the cereal plants, with some other species, as well as the domesticated

animals, have followed man in his progress over the globe. They should,
therefore, be noticed in connexion with him and his works ; apart from him
those only of indigenous character ought to be noticed. Yet where he has
not been, the character of the indigenous vegetable and animal life is an
index of what he may, with ease and propriety, introduce into any countrv ;

and not unfrequently the peculiarities of animal and vejjetable life affect the
habits and character of man to an infinite degree. The moss of Lapland,
and the reindeer, from which it takes its name, and whose food it is ; the

camel and the horse, the date-tree and the coffee-plant of South-AVestern Asia ;

the llama of South America, and the bread-fruit-tree of Polynesia, may be cited

as marked examples, all probably indigenous, as the horse, sheep, and cattle of
America and Australia, and the potatoe of Ireland, are exotic. The limits

of some of these and similar natural agents affecting the life of man, both
social and political, will be found clearly defined in the atlas adapted to this

work, and in most physical atlases. From it. in connexion with the chapters
on Physical Geography, sufBcient general information may be obtained on
this subj.>ct; its application in detail must form part of "the descriptiou of
different countries, and will be considered as it affects them separately.
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CHAPTER IT.

1. Of political geography.— 2. Of historical antecedents.— 3. Of the di.'stribation of the human
j-ace.— 4. Of geographical statistics.— 5. Of the order to be observed.— 0. Of the civil

divisions of the world. — 7. Of tl;e civil divisions of countries. — 8. Of religious divisions.—
9. Of the dominant religion.

— 10. Of religious sects.— H. Of religious statistics.— 1-'. Of
the industrial geography of countries.— 13. Of industrial divisions.— H. Of occupation.

—
15. Of the pastoral.

— IG. Of the agricultural.
— 17. Of the nianufacturiug.— 18. Of the

commercial.

OF Poliiical Geography.
— Political Geography has been defined (see

Admiralty Manual ofScientific Enquiry
—

Geography, p. 129) as including
'

ail those facts which are the immediate consequences of the operations of man
exercised either on the raw materials of the Earth, or on the means of his

intercourse with his fellow-creatures.' This corresponds to the division

already made—namely,
' the effect of man's residence on the Earth ;' and this

myy with propriety be, in the widest and most comprehensive sense, termed

political. It has, however, been customary to apply the term political prin-

cipally to the geographical divisions and limits of empires, kingdoms, and

states, their laws, mode of government, &c. ; but as the polity of some
countries has a religious, of others a commercial basis ; as in some countries

tlie religious system is separate and detached from the civil, in others a

military rule has been superimposed upon previously existing civil and

religious institutions ; as in one country one predominates, and in another

country another ; the adoption of this without subdivision does not seem

likely to conduce to a clear understanding of the subject. Man in his works,
as afjparent on the Earth, may perJiaps be most usefully considered in three

relations—religious, civil, industrial.

2 Of Historical Anlc' ':Jcnts.—As in few cases, if in any, the geographical
limits of the three divisions will be found to coincide with each other, the arbi-

trary division of the Earth by its rulers having generally been made to suit

present interests: seldom, if ever, the piiysical features and natural relations of

countries, or what is equally important, their natural divisions, still less the rela-

tionsliip or dissimilarity of their inhabitants: in short, the interest of the few

liaving been consulted, and not that of the many, it will appear necessary to

look back on the history of countries and their iniiabitants, in order that their

present aiiomahjus condition may be iindirslood
;
lor not uncommonly it will

DC found that, in consequence of the diil'erent circumstances in which they have
been jtlaced, and the dillirent rule under which they have existed, races

eimiiar in character and origin are found m very did'erent stages of progress;
so diilerent, indeed, that they present no outward indications of their rel ition-

ship. It is naturally the part of (ieographyto showhow these changes have been
alfected by the j)hysical character of the countries whicli the people iri whom
they are oliservable have inhabited; of History, to inquire into the political
caus's properly so called. Yet tiiesc two branches of the subject cannot bo

entirely separated, the physical may depend on the political; despotism,
^^heth(•r civil or religious, may prevent the gilts of God from being turned to

account : anarchy may destroy what has already been raised by the industry
of man , the fertility of I'Jgypt has since the time of Josepii been the cause of
the oppression of its people ; the desolation of many parts of Italy is tho

conse(iuence of the dominion of Koine, whether imperial or papal, commencing
with its rise, and continuing to the present time. li\ therefore, we would
comprehend the i)resent conditi<;n of the surface of the lOarth, an historical

incpiiry into the changes which have taken place upon it during
' reconled

time' must precede its description. Tiiis will afleet diil'erent parts of tho
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vrorld in various doirrces. Of the past history of many parts little is known ;

of some, nothing. Yet even where little is known, indications are not wantinij
of the importance of the p;ist. Of this, the remains of an extinct race recently
discovered in the valley of the Mississippi will afloi'd sufBeient evidence.

Our knowledfje of the ancient world is, for the most part, confined to tlie

accounts of the Hebrew, Grecian, Eoman, and Alexandrine writers, and
limited to the extent of their information, the boundaries of the Persian,

Macedonian, and Roman empires, with the inroads and incursions of their

rulers on the neiujhbouring coimtries, and the discoveries of Phoecinian,

Cathaginian, and Egyptian mariners ; and on this account, as well as

because its application is principally in illustration of their history. Classical

Geography must assume a more topographical form, and will be presented
in the first place and by itself, that it may form a satisfactory basis for

further inquiry. In it, however, as of universal significance, the division

and dispersion of mankind, and their effects upon the world, cannot be

fully treated of, although they may be noticed. A general sketch of these

great influences must therefore precede the consideration of the political state

of the world in modern times, as that must be preluded by a general descrip-
tion of the features and character of its surface ; and the same method must
be followed in detail with reference to every separate country ; whenever it

is desirable or possible to extend it so far j the political inquiry will then
follow easily and naturally.

3 Of the Distribution of the Human Race.—To the various families of
the human race, their physical and mental characteristics, and the natural
laws to which they are subject, general reference has been made in the chapter
on Ethnology (see P. G., p. 388). This has of late years taken its place as a

separate science, and it is not therefore now the province ofGeographv to enter

into the philosophy of the subject, with respect to man as an animal, but to state

what is known of the present localization of his species, and the geographical
causes which have led to it. The former has been described generally, and must
be more particularly detailed with respect to every country as it comes under
review. The latter will be found chiefly in the configuration of land in elevation

and extent, directing migration into certain natural cliannels, of which the

primary watersheds afford general indications ; those of the Old World, sepa-

rating the north from the south, and concentrating the energies of various races

round the great Mediterranean basin, thus uniting them all in one common
progress ; while those of the New World, far removed from its eastern limit,

rendering the entire continent accessible by the mighty streams collected

from their lengthened slopes, have given facilities for the diffusion of the

races of the Old World, developed in physical and mental energies by con-

centration and collision, over its surface.

The use of the various paths of migration has, however, depended on the

power of man td avail himself of them. The great plains offered facilities

of migration to the pastoral inhabitants of the ancient world, to whom the

seas were impassable. The coasts ofthe inland waters were therefore peopled
long before communication existed between them. The valleys of the head
waters of rivers were always, and are now, the only practicable paths across

the primary watersheds ; by them, therefore, the stream of migration has been

permitted to pass, and by them communication is maintained. The valleys of

the great rivers have, therefore, received inhabitants from their upper as well

as their lower entrances. The proximity of a primary watershed to the

coast may, as in the case ofAfrica and America, entirely cut off one portion of

a continent from communication with the other for many years,
and therefore

cause considerable difference in the character of their population ; this is more-
over also affected by the varying physical characteristics of the countries

themselves, which are again consequent on their vertical contour ; and thus it

also happens that the commercial exchanges and consequent intercourse of
countries is often rather with distant people than with their neighbours.

Since the development of navigation, commerce has been principally
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earned on by means of tlie sea; tlie old paths of intor-commnnication have
been therefore abandoned ; modern science has discovered means of cheap and

rapid transport over the land, and we may thus fairly expect to see them

re-opened. Their disuse caused the decrease of population and civilization in

the districts through which they passed, their restoration will cause their

re-peoplement and enrichment; and thus Syria, the valley of the Euphrates,
Asia Minor, Persia, the Balkan, may before long be again important to the

world, as Egypt has already become, and as we see Central America, Upper
California, and Texas are becoming.
As the general distribution of the human race over the surface ofthe earth lias

been consequent on its larger physical features, so has tiie local arrangement
been upon the presence of agricultural or mineral wealth. Agricultural districts,

not requiring a large population, or the possession of the knowledge of mecha-
nical power in any great degree for their cultivation, have been early peopled.
It is to the presence of mineral wealth, and the development of manufactiu'cs

and commerce, that the congregation of numbers in small districts is owing;
hencewe find the greatest accumulation ofmen in masses at the mouth of rivers,

in harbours, and where natural paths of communication intersect, directed by
the necessities of commercial intercourse, or in mineral districts. In ancient

times, the presence of gold, copper, and tin exercised great influence on the

diffusion of population, and the extension of commerce. To the former is attri-

butable the first efforts to unite Greece with the eastern shores of the Baltic in

commercial intercourse, ofSolomon to carry Phoenician trafRcacross the Isthmus
of Suez ; the commencement of the ei'a in which we live was marked by the

discovery of the gold-producing countries of the New World, to which a
constant stream of emigration has been since directed, and in our own clay

California, and possibly Australia, may owe their population to the sam^e cause.

Tin and copper nave carried the ships of Carthage to England, and the ships
of England to the Indian seas, Australia, and America. But since the use of

machinery and the application of steam as power, coal and iron have exercised

the greatest influence in this respect. Kor is the providence of God in

directing the distribution of the hunum race limited by the supply of the wants
ofman, the provision for the cureof his diseases has its peculiarinfiuence upon it.

Even in savage cou.ntries among the natives, as among the beasts of the field,

periodical visits to mineral springs have alA-ays been observable, and in civilized

countries men have always congregated and cities been built around them or
in their immediate vicinity, while, too, in smaller degree, even salubrity of

atmosphere and beauty of scenery have influenced this localization.

This distribution, as has been already noticed, being irregular both in space
and time, it will be found to affect Political Geogra])]iy in all its divisions.

The civil limits, divisions, and polify of countries ; the industrial habits of

their people; and their relations wilji others, whether distant or neighbouring,
and specially their religious faith and its outward expression, will be found to

vary accordingly.

4 Of Geographiral Siafisfirs.—In all the divisions of Political Geo-

graphy, and the inquiries consequent upon their consideration, the province
of Statistics must of necessity be trespassed upon. Geography relating to, or

rather combining together, all sciences in their relations to the Earth and to

man; as in the case of Geology, Meteorology, Ethnology, or any other, so iu

Statistics, while the application and results of the science will be taken advan-

tage of, they will be dealt with generally and not in detail. In none perhai)s are
the details so uncertain, innone, perhaps, the general results more sati.-ifactory,

more conclusive, or more useful. Materials for statistical calculations exist

only in civilized countries, and may, in fact, be considered as no small proof of
advanced civilization: their character will vary with that of the people to whom
they relate, and be especially influenced by their habits and mode of life.

They may be more easily attainable in some countries iu the religious, in

others in the civil or industrial divisions. In most countries, cveji the very
savage, military statistics can be procured ; their existence by themselves ia
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perliaps to be considered the first advance in civil
polity ; solitary tnbes on

tlie shores of the Polar Sea, of New Caledonia, Africa, Australia, and Terra
del Fuego, alone existing without it. Industrial statistics, whether aj^ricul-

tural, commercial, or manufacturing, occupy the second place ; social, medical,
and educational, the third and most advanced ; but the latter of these avo

closely allied to religion, and religious statistics are evidently independent of

advanced civilization. Educational statistics will be found to depend rather on
the character of the relisrion of any country, than either its influence or the

extent to which that influence is S3rstematized, from which the statistical

accounts of it must in the main resiilt ; possibly the most systematic and

thoroughly organized form of religion the world has perhaps ever known, the

Roman catholic, may be found to have retarded civilization in exact proportion
to its domination over its members, the exact and regular working of its

machinery, and the consequent amount of statistical knowledge attainable

respecting it.

Statistical inquiry, as relating to Political Geograpliy, comprises all calcu-

lations of number ; under the head Civil, the amount of population in the
various divisions ; the proportionate number of representatives, if any ; of

militia, military, or naval force ; of taxes, and other public burdens and con-

tributions, may be considered : under that of Industrial, the proportion of

population to surface ; the numbers employed in various trades and occupa-
tions ; the products of agriculture, mines, manufactures, and commerce :

under that of Religious, the numbers and proportion of the various sects into

which the people may be divided. The Statistics of Education and Science will

belong to either or all, according to the country under consideration; in

Prussia, for example, neither the industrial nor religious can be considered apart
from the civil. In all, however, care should be taken not to extend the inquiry

beyond its geographical relation.

5 Of the Order to be observed.—Of the three divisions which have been,

recognised, we have placed the Religious first, as being in a great measure

independent of the other two ; it may be convenient to maintain this order in

general description, and to vary it in particular, to take first a general survey
of the extent and influence of the different faiths professed by the people of

the Earth, and independently of their civil relations, and then to describe

more particularly the religious divisions consequent upon them ; for while, on
the one hand, the principal religious systems of the world extend themselves
without reference to political divisions ; on the other, the ecclesiastical polity

may be distinct from, and independent of, the civil ; yet in separate countries,
and under distinct governments, it naturally adapts itself to the civil divisions ;

and in exceptional cases, when it does not, they will probably be found the

best, if not the only means by which its limits may be defined. Particular

religious belief often attaches itself to particular races, the civil divisions of
countries are not unfrequently the consequences of the localization of distinct

races, and in this way, again, the religious and civU divisions may be found to

coincide.

In the consideration, therefore, of Political Geography in detail, the fol-

lowing sequence of its divisions should be observed : civil, religious, industrial ;

civil, from the Latin, civilis—i. e., appertaining to citizenship, that which

belongs or relates to citizens, or its complement^—the state.

6 Of the Civil Divisions of the World.—The larger civil divisions of the

Earth's surface are dependent on the arrangements made by the great human
societies which inhabit them for their government, and receive various names,
most of which are now used without being limited by strict etymological

propriety. The first in rank and importance should be, and in some instances

are, termed empires. These are governed by an emperor, in whom is con-

centrated the authority of the whole, (as the word 'imperator,' first applied to

the generals of the Roman armies in the provinces who were the representatives
in them of the power of the state, seems to imply.) This word was adopted by
those who claimed similar authority to that exercised by the Roman emperors
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whether in Italy, Eastern Europe, France, Germany, or Eussia. Its import is

now very various ; it is used equally with reference to llussia, Austria, Brazil,

China, and the Island of Hayti, all of which are governed by a ruler styliiiij

himself emperor. It is sometimes supposed to express the agglomeration of

many separate kingdoms, states, or provinces, under one supreme head
; but

in this case Great Britain and her dependencies -would be the largest and
most important empire at present in the world, if not that the world has
ever seen. This application of the term is true with reference to Eussia
and Austria, and partially of Brazil, or more correctly, the Brazils. Groat
Britain is often termed an empire, but its monarch has not assumed the title

corresponding to that designation.

Kingdoms, countries ruled over by a king or queen, (Saxon, cyng cynig,
German, Iconig, implying military rule,) stand next in rank to empires ; yet some

kingdoms, as those of Great Britain and Fi-ance, being of equal, if not superior

importance to any existing empires, there is no strict propriety in the sequence.
The term monarchy (from the Greek, fiovos apxos, monarch— i. e. sole ruler)
is applied equally to empires and kingdoms where the supreme power is

concentrated in an individual. Monarchies may be hereditary or elective,

despotic or limited; the latter are frequently termed constitutional, because
the constitution, to which both the monarch and his subjects have subscribed,
defines the limits of his power and their obedience. In despotic monarchies,
the will of the sovereign is law; in limited monai'chies, the law is above all

will, and the power of the government is divided between the supreme ruler

and the assembled representatives of the other power or powers by which that

of the monarch is limited. Parliaments, chambers of peers, senators, deputies,
diets, or other names, are applied to these assemblies. They differ much in

their constitution and powers; some are hereditary, as the House of Lords, in

England; others elective, as the House of Commons. Different qualifications
are also required for their members. These varieties of constitution belong
to the political history of the world. Political Geography, however, of

necessity concerns itself with the great principles on which these varieties

are based, as indicative of the origin of the families of mankind in which they
are found; the physical character of the country in which they have been
educated; or of that in which they are located.

A limited monarchy is, perhaps, to be considered as the agreement of the
three great elements of government

—the executive, the deliberative, and the

suggestive. The first is involved with the monarchical principle, the second
with the aristocratic, the third with the representative. The first expresses
the will—the second, the mind—the third, the body of the people. When the
first predominates, and in proportion to its predominance, the monarchy
becomes more and more despotic ; the ruler a tyrant, in the original accep-
tation of the term, (from the Greek, rvpawos, imj)lying the rule of an indivi-

dual according to his own will—i. e., without law;) \\\wn the second preponde-
rates, and in proportion to its preponderance, oligarchical, (from the Greek,
oXiyos apxT}, the rule of the few;) when the latter, democratical, (from the

Greek, Brjfios, the people, and Kpareo), to rule— i. e., the rule of the many.)
In different countries and among different races, we find tendencies to

different extremes, as will be hereafter noticed.

It will appear in the sequel that these principles develop themselves

co-extensively with corresponding religious and industrial conditions of

80ciet3% and may be considered partly as consequences of them, partly as

resulting from the physical organization of the races adopting them, and

parti}' from tlie physic al character of the country they inhabit, as inducing
the corresponding conditions referred to.

Simple despotism appears traceable to the congregating of men in masses:
when in cities, as the consequence of democratic ascendancy; among
nomad races, of warlike and migratory tendencies requiring a leader. The
former is observable in the Greek cities and colonics ; the latter, among the

Mongul races. The monarchical princijile, on the other hand, appears rather
F I' 2
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tlie extension of the patriarchal, the kin^oricfinally having similar jurisdiction
to tliat of a father of a fainilj; it is {fcneraily found in connexion witii tribal

and aristocratic institutions, and has its further development in the constitu-

tional monarchies of Europe, especially in Enj^land. Amon<^ the ancients, it

is to be found amonjf the earliest inhabitants of Greece, the Persians, tlio

Etruscans, probably the Egyptians. It is at present confined almost entirely
to tlie races which have been styled Indo-Gcrmanic or Arian (see P. G., p. h96),
of which the Anglo-Saxon is the type. With tribal distinctions, classilication

of trades and employments, social divisions, as of caste in India, local govern-
ment, guilds, and municipal institutions, arc traceabio, as well as a tendency
to connect these divisional authorities, whether civil, religious, military, or

commercial, with property and tenure of land. The families in which they
are found have, therefore, agricultural tendencies, and have taken the lead at

a comparatively late period in the history of civilization, their development
being slow, their tenacity proportionately great.

Democracy naturally develops itself among commercial and manufacturing
communities; its lirst necessity is numbers confined to a limited space: the

apparently exceptional case presented by the United States oi Am-riea is so

only in name, the government of that country being of a mixed character.

The word republic, (from the Latin, res puhlica, commonwealth,) in its

ordinary acceptation, implies a government dependent on the will of the

people ; it is, therefore, properly a democratical form of constitution. Yet
liome, under the empire, was a despotism with republican forms; it had been

previously an oligarchy under similar conditions. The word state (from the

Latin, status, condition,) may be applied to any country having supreme
authority within itself; it is generally used with reference to smaller political

bodies, especially those united together for mutual advantage; such are those
of Central Europe attached to the German empire, such the United States in

North America.
The word colony may be applied either to a detached province of an

empire, kingdom, or state ; a city founded in a foreign country, but preserving
its connexion by tradition at least with its parent; or a body of men emi-

grating from one country to establish themselves m another. Great Britain
has her colonies in the first sense in North America, Australia, and New
Zealand; in the second, at Aden; in the third, in her emigration and colonizing

companies, the first bodies of emigrants sent out by them being often fo

called. The second was the application more common among the Greeks
and Homans; the third has been very general in all ages. In this sense the

Flemings founded colonies in England, the English and Scotch in Ireland,
the Germans in Hungary and Spain.

The word capital should be applied to those cities in which the govern-
ment of the country is carried on.

7 Of the Civil Divisions of Countries.—Geographically considered, we
find under this head—

1st. The hmits or boundaries of. the country under consideration; the
character of the frontier line thus presented, whether natural or artificial;

the relation to and points of connexion with the countries by which it is

surrounded. These should be considered under this division simply with
reference to their general government, and they may have either a military
or commercial relation. Artificial frontiers have hitherto required barriers

against armed aggression or contraband trade, far more numerous and expen-
sive than natural frontiers. We cannot violate the arrangements made by
the Great Creator of the universe without sufiering by our folly, and the evil

effects of this error are perhaps more apparent and more felt in the character
of the people bordering on such a frontier, than in the expense incurred iu

maintaining it.

Not the least important portion of the frontier of any covmtry is its sea-

board, if it have one. The possession of this gives freedom of action and

comparative freedom from aggression on that quarter; opens direct commu-
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nicationwith countries far distant; and enlarges the sphere of political action.

It is the happiness of this country to possess no other, and to it she owes

probably much of her political as well as her commercial importance.
As on an inland frontier the lines of fortresses and other artiiicial defences

Bhould be systematically described, so, on a maritime, the ports imd harbours
available for the outfit and shelter of fleets, the dockyards and arsenals

situated upon them, with their relative capacity and importance, as well as

the natural or artificial defences of the coast, should be carefully noted.

The points of connexion between neighbourinf;^ coimtrics must depend on
the natural or artificial means of communication w hich exist. Elvers, canals,

railroads, or great military roads, such as are found in Germany, will there-

fore come under this head ; unless, as in England, most frequently, they have
been constructed entirely for the purposes of commercial intercourse.

2nd. The general divisions of the empire or state : if the former, the

states of w hich it is composed first, and then as in the latter when considered

separately ; the larger and more important division aflecting its polity,
whether judicial, military, or financial, as in diflerent nations. These greater
divisions obtain different names, and as these names are not always applied
with strict reference to their meaning or etymology, and indeed are often

historical—i. e., the legacies of former ages, and indicative of divisions made

originally for other purposes than those for which they are at present used—
it is better to consider them all as local terms, and explain them as their

use becomes necessary. These first great divisions relating to the general
and central government will probably be found susceptible of subdivisions—•

for example, in England we find fii'st, the division into Shires and Counties,
and these again subdivided into Hundreds, Tithings, &c., or Parishes, which
are again formed into Unions, and as in military aflairs, the larger divisions

arranged in Districts.

The cities and towns will be susceptible of the same classification. The

metropolis (from the Greek, mother city) belongs, as we have seen, to the

first class, as do fortresses, arsenals, and public dockyards ; while the prin-

cipal towns of the larger divisions must be placed in the second.

It is difficult to distinguish exactly between a city and a town. The appel-
lation may be consequent either on law or custom. Blackstone, in the Intro-

duction to his Cummentaries on the Laws ofj^tir/laiid, defines a city as
' a town

incorporated, which is or hath been the see of a bishop,' and he distinguishes
between borough and other towns. ' A borough,' he says,

'

is now understood
to be a town either corporate or not, that sendeth burgesses to parliament. Other
towns there are to the number (Sir Edward Coke says) of 8S03, which are

neither cities nor boroughs ; some of which have the privilege of markets, and
some not, but both are equally towns in law.' Erom the context it appears,
that he considered tithings, towns, or vills, to be marked by the possession of

a church and the celebration of divine service, the sacraments, and burials;

towns or tithings, subsequently called vills, consisted of ten freemen ; dcmi-viils

of five, and hamlets of less than five. {Sec Si'elman's Glossary.) These

divisions, as well as their extension to hundreds, and again to counties and

earldoms, being of Saxon origin, and the civil being so intimately connected
Mith the ecclesiastical, will show not only that in these acceptations they
are originally to be confined to England, but that in them they cannot

be now used even here, much less in any other countrv, and that their

application must be governed by custom and analogy. The word town is

derived from tjic Anglo-Saxon, ti/nantun; in the Dutch, tuj/n, an enclosed

place. The word vill (from the Latin, villa, a country-house, and having its

application originally so confined) has, in modern times, been extended, as in

America and the British Colonies, to considerable tracts of land called

townsliips. Geography of course concerns itself principally with the limits

of tlio divisions, and the localities of the cities and towns ; their uses belong
to Political llisloiy. It will be necessary, however, to enter sufliciently into

this part of the sul*ject to make the character of the divisions intelligible.
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8 Of Hcligious Divisions.—It has been already noticed (see section 5)
that the religious divisions of the world have no direct connexion with the

political, although they have with those which are consequent on similarity of
race. In modem Geography, these are few, easily deliued, and extensive in

their operation.

They may be characterized in principle as IMonotheistic and Polytheistic,
it being now generally admitted that no nation or society of men can be

strictly termed Atheistic ; and Chevalier Bunsen does not hesitate to name
religion and language as being the first facts that may be predicated of

any nation.

Of the monotheistic systems the principal are Christianity and Maho-
medanism, to these may not improperly be added Buddhism, and that of the

nations inhabiting America when it was discovered by Europeans. If this

classillcation be adopted, more than two-tliirds of the inhabitants of the

world may be considered as worshippers of one God. In all these, however,
a tendency towards polytheism is apparent among certain nations and
families in connexion with a personal, physical, or objective development of
the faith professed. It is less observable in the Mahomedan than in the

others, because' the unity of the Deity is the fundamental article of that

creed, but it is found even there in the worship of saints, and the same

among the Buddhists. It is the cause of the two great divisions of

Christianity, the Iloman-catholic and the Protestant, for in this respect the
Greek Church may be considered protestant.

Christianity being a religion divulged, not for a race, but for mankind,
may and does flourish among all races and families. It has, however, taken

deepest root among the ludo-Germanic race already referred to. Tlie Celtic

being the more impulsive, are all but universally Koman Catholics ; the

Teutonic, the more thoughtful, as generally Protestant. The Greek Church
(the principal characteristic of which is its entire dependence on a civil head—
the Emperor of Hussia) has its principal root among the Sclavonic races,
remarkable for their subserviency of disposition. Mahomedanism has pre-
vailed chiefly among the races inhabiting south-western Asia and Africa,

belonging to the Negritic division, as already indicated. (See P. G., p. 395.)
Buddhism is co-extensive in the East with the Mongul race. The other

religions of the world appear scarcely capable of enlarged classification, being
chiefly traditionary, and unintelligible equally to those professing them as to

others.

9 Of the Dominant Religion.
— Under this head must first be noted

the prevalent religion, or that recognised by the civil government of the

country, and the principal seats of ecclesiastical power and religious

worship. These must of course obtain under difierent names, according to

the nature of the religion and language of the country. The localities of

great religious meetings or festivals ; of universities or schools devoted prin-

cipally or entirely to ecclesiastical purposes, or carried on under ecclesiastical

supervision and authority, should also be noted. These may, Jiowever, belong
to the subdivision of this subject, following in natural order, in which the

larger ecclesiastical districts of the country are described. This will depend
on the character of the supervision exercised, whether general or sectional;
it may also be local. The national schools of England partake of all these

characteristics,—they are national as under government inspection, or that

of the iN^ational Society ; sectional or diocesan, the clergy exercising so large a
share of their direction ; local, because in most cases parochial. It will be

obviously impossible to enter into such considerations in detail; in most cases

it will be possible only to indicate the number, extent, and locality of the

minor divisions. Under the second head of this, as in the civil, the chief

towns of the subdivisions may with propiiety be noticed, whether bishops'
Bees or otherwise.

10 Of Religious Sects.—Having considered the leading or dominant

religion in its geogra})hical relation, the sects which may exist in the country



GEOGRAPHICAL TERMINOLOGY. 439

under description must be taken in order of importance ; their centre of

locality noted, if any ; if not, their proportionate distribution. From the

circumstances of artificial division already alluded to, it often happens that of

the same country politically considered the inhabitants differ essentially in

their religious character, and are not unfrequently connected by it more

intimately with their neighbours than with their countrymen. This may
have an historical explanation, being the result of difference of origin, immi-

gration, or otherwise, or it may be consequent on the physical character ot the

country : the former is, perhaps, more often the case.

This division of Political Geography, as has been noticed, is not unfre-

quently found closely connected with both the others ; especially it will be
observed that civil and religious liberty walk hand in hand, and that their

natural consequences are the advancement of education, the increase of

agricultural or manufacturing industry, and the extension of trade and
commerce.

II Of Religious Statistics.—In this class, as in tlie preceding, some
statistical information should be included. The numbers proiessing the

national creed, and those of the principal sects ; the proportion ot numbers to

area, if any sects be localized, should if possible be ascertained, and the
industrial class to which they more particularly appertain should also be noted,

i'rom such facts general conclusions of much importance may be drawn.
Care must, however, be taken that the inferences be correct ; e. g., it might be
correct to say that countries professing the Homan-catholic religion are less

advanced in civilization than those which have protested against it ; it would
be incorrect to attribute this wholly to the religion, because those countries

which have protested were once of the same faith ; the answer must be sought
in the connexion between the character of the people and their political and

geographical position, resulting in the one retaining, and the other protesting
against the faith in question. The cause of religious and social advancement

may probably in like manner be found to be the same. In our own
country, the manufacturing and mining districts are said to be strongholds (rf

dissent from the established religion ; it ^\ould be eqiuilly incorrect to refer

this to any peculiar antagonism to the mode of faith arising out of the
habits of the people, or the nature of their occupations ; it should rather be
attributed to the neglect of those districts by the government and the clergy,

except in so far as the kind of labour may influence the development of the
mental or bodily faculties respectively, as will be hereafter shown, or as tho

pursuit of wealth has a natural tendency to draw men away from religion ;

and thus we find that the employers have taken no care of the spiritual welfare
of their workmen, until danger to tliemselves has arisen from the neglect.

The materials for this division of inquiry into the Political Geography of
the world are very insuiiicient, no good historical and statistical account of
the religious systems extant in the world being at present in existence ; even
the aggregate estimate of the numbers professing the great leading religions
of the world being very variously estimated, and clef ails being obtainable only
in those countries directly under the inllucnce of the European races, and
even in them they are usually very little to be depended upon.

12 Of the InduHirial (JcogrcqjJii/ of Countries.—'Jhe civil and religious
divisions of countries have been described as for the most part rather

arbitrary than natural, their connexion therefore with Geogra})hy proper is

rather accidental than essential. The third—viz., the industrial, dillers from
the others in this, that the localities in which its great divisions arc found,
have usually a natural relation to them— i. e., the industrial occuj)ations pre-
vailing in them are consequent on their physical cliaracter. The truth of this

will appear on very cursory inquiry. Laud suitable for pasturage is seldom
80 well adapted, frequently is not at all suited to agricultural purposes. The
localities of certain manulaetures are deijcndent soiiietiiiies on the presence of
the raw material, often, perhiips, on that ',\liich is necessary for its convcrsi(>ii

to useful purposes. Thus the cojqjer of Cornwall and Australia is carried to



410 THEOIIY OF DESCRIPTION AND

tlie coal districts of Soutli Wales for smelting ; tlie cotton of America to the

neiglibourhood of iron and coal for machinery and fuel. In such cases the

proximity of good ports and harbours, and their connexion with the interior

by rapid and easy transit, both for the importation of the raw material and for

the export of the manufactured goods, is indispensable. The rise of such
commercial towns as Glasgow and Liverpool is naturally consequent, as are

the rapid increase of population and the extension of internal communication.
The intlueuce therefore of mineral wealth is most considerable, and among
minerals, coal and iron, as of most general application, occupy the first place.

13 Of Industrial Divisions.—The leading sub-divisions of this part of

Political (xeography have been already alluded to, as—1. Pastoral; 2. Agri-
cultural; 3. Manufacturing; 4. Commercial.

These, of course, may frequently be found in close connexion in the same
district, but the character of the district wiU be decided by the predominant
industrial occupation.

• Each of these must be considered, not only as to its locality, but its

character; and as the character of the district and consequent occupation
of its inhabitants react upon their character, both physical and mental, it

will be necessary to consider them in this relation also.

14 Of Occiqmtion.
—The amount of mental effort necessary to direct

physical labour varies with the nature of the employment. The predominance
of the physical over the mental, or vice versa, will produce a development
corresponding to the proportion of those influences in the people subject to

them.

Speaking generally, labour is not a characteristic of pastoral life ; in

agricultural, the labour required is rather bodily than mental; in manu-
factories, the labour employed is certainly skilled labour, but that often more
the effect of habit than knowledge or mental effort ; and this is especially the

case in such as admit of considerable division of labour, more particularly
so when the article manufactured is small and made in very large quantities;
in such, the people employed may be considered rather as living machines
than rational agents. Labour incident to commercial pursuits, especially that

of navigation, seems, upon the whole, most conducive to an equal develop-
ment of mental and bodily energies.

But it is not sufficient to consider the nature of the labour to which
different classes are subject, the leisure afforded them must likewise be

estimated, as well as their action and reaction on each other. The effect of

leisure, like that of labour, differs according to its character and extent. In

pastoral life, the labour, if ever considerable, is so only after long intervals of

leisure; this leisure is of necessity spent among the works of nature; their

contemplation is therefore a general consequence. The motions of the

heavenly bodies mark the passage of time and the return of the seasons ; the
beauties of the Earth and her productions, and the order and harmony of the
works of creation, produce corresponding ideas in the mind. Among pastoral
tribes and nations, therefore, astronomy, music, and lyric poetry have been
most frequently cultivated. The prevalence of leisure among them commonly
gives to their relaxation the character of physical labour, and their habits of

contemplation and solitude give self-dependence of character while they dispose
the mind for the reception of superstitious rites, or even more to a speculative
faith. It may be a question whether the peculiarities of their lives do not
offer a serious bar to the reception of polytheism and idolatry.

In agricultural life, the regular and continuous strain on the physical
powers produces corresponding exhaustion; leisure is used for rest, and

enjoyment is customarily sensual. The physical development is in muscular

strength, the mental is overpowered by it, the religious belief assumes a

personal and sensuous character, and becomes often vulgarly and coarsely

superstitious.
In the majority of manufacturing employments, the leisure is more that

of the mind than the body, the labour b-ing rather constant than severe ; and
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vrlien the employment assumes the character which has therefore heen called

mechanical, because like that ofa machine, though applicable to a higher class

of production, the mind may be entirely abstracted from the labour of the

body, and not unfrequently handicraftsmen ply their trade with minds
absorbed in mathematical calculations. The more mechanical, therefore, any

employment is, the more the mind may be disengaged, and the more varied
ana extensive will be the mental pursuits of those engaged in it. Such labour

is also debilitating to the body; a morbid habit is produced. The tendencies

of this class are consequently towards abstruse speculations, mathematics,

philosophy, politics. The shoemaker and the tailor may be the rival poli-
ticians of the country village. In districts entirely manufacturing, political
societies and combinations are commonly found. The morbid temperament
consequent on the nature of their employment enlarges real and suggests

imaginary evils; nervous irritability takes the place of muscular strength;
the enjoyments, often sensual, are chiefly, if not entirely, of a stimulating
character; the religious tendencies are speculative, not imaginative ; their

development, deistic, if not atheistic. These are, therefore, the natural resorts

of the political reformer and the religious schismatic.

The labour and leisure consequent on the pursuit of commercial industry
are so varied in their character, that in their results they may resemble any
or all the other classes. The sailor may, however, be fairly taKen as the type
of this class. The leisure in his case is similar to that of a pastoral life,

excepting inasmuch as it wants most of the beauties, while it abounds in the

sublimities, of nature; it produces, therefore, a character imaginative and

superstitious, perhaps, but scarcely poetical. The constant realization of danger
makes the recognition of a personal providence customary in him, but the

equally constant conquest of the dangers to which he is exposed, by science,

skill, courage, and physical power, gives him a mental and bodily self-depen-
dence unequalled, perhaps, by any other. Accustomed to

discipline,
obedience

is his political characteristic, though, inasmuch as his life is spent almost

entirely apart from civil institutions, he can scarcely be said to have any poli-
tical creed.

The conclusions which follow on these considerations appear, then, to be,
that pastoral life produces a simple, impulsive, imaginative race, possibly
deficient m reasoning powers ; religious, but superstitious, and not idolatrous ;

recognising an immediate connexion with the Deity, and therefore conscious
of inherent dignity. The political character will be tribal, tending to royalty ;

the physical,
that of energy rather than strength.

Tlie agricultural will be the contrary of this: heavy in body and mind,
sensual in character, his religion will be gross

—his political habit submissive—his self-dependence that of brute force ; he w ill be the slave of the despot
and worshipper of idols.

The mechanical will produce highly-developed reasoning faculties, com-
bined with low physical but highly-nervous energies ; the deist and the
democrat. Cities, especially manufacturing, have therefore been the originators
and supporters of democratic forms ofgovernment; then of equality, productive
of anarc-hy, as among the ancient Greeks and modern Italians—the dominion
of one, an empire, as in tlie case of Home and Paris. Commercial cities have
the same general characteristics, softened by more extended intercourse with
the rest of the world ; and in them the sailor often becomes a political tool,
from his habit of obedience and his want of civil associations.

From these it follows, moreover, that countries possessing the most varied

physical
features produce, on the whole, the most highly-developed race of

inhabitants. Such are the countries which have borne, and will continue to

bear, rule in the earth. Such were Persia, Greece, Italy ; and such, but in
a far higlier degree, is England. (See Guyot's Lectures, c. 1.)

15 Of the Pastoral.—The true pastoral distric^ts are those M'hich are only
suited to the production of short and sweet herbage, and therefore unfit for

tillage, either from the lightness or superficial nature of the soil. It not



4-42 THEORY OF DESCRIPTION AND

nnfrequently, however, happens that low lands, on which luxuriant grasses
can be produced by irrigation, either natural or artificial, and which could also

be made to bear large crops of other vegetables, are devoted to the rearing of

cattle. These are not properly to be reckoned in the pastoral districts, and

yet they can scarcely be otherwise classed than in them ; and a comparison
must therefore be instituted between districts of such different character as

the downs of Sussex and Hampshire, the hills of Cumberland and Westmore-

land, and the rich valleys of Hereford, Somerset, and Devon, and the flats of

Lincolnshire.

Land recovered from, or occasionally overflowed by, the sea is often

devoted to the feeding of cattle, the saline character of the herbage being,
for short periods, very conducive to their health. This again can scarcely be

considered pastoral, and with the preceding, while classed among pastoral
in its productions, may, in the character of its inhabitants, be rather con-

sidered agricultural.
Pastoral countries generally present a nomad population ; in them, cities,

are of course rare, and the peculiar character of their inhabitants is dependent
on that of the animals they rear, and the uses they put them to. The Lap-
lander who tends his reindeer to supply the necessaries of life, differs less

from the Arab in this than in the consequences of the climate he resides in,

while both perhaps differ equally from the Guacho of the Pampas, who rears

his herds of wild cattle to carry on a trade in hides and horns. When
therefore these districts come under notice, these peculiarities must be

specified. The portions of the world naturally adapted to pastoral life, are

usually found between the primary and secondary watersheds of the conti-

nents on the side of their least rapid declivity and greatest extension, and
form a very large proportion of its surface. They are not, however, fitted to

support a population equivalent to their extent. From them, therefore, at

various times great emigrations have taken place, which have had a marked
effect on the history of the world. Pastoral countries may and usually
have agricultural districts within them; countries not pastoral may have
districts of that character. The influence on the people will in the one case

be general, in the other, local. The social life of pastoral countries has been

generally of a patriarchal nature, civil government scarcely recognised ; their

commerce usually carried on overland by means of caravans ; their political
combinations can therefore never be elaborate or lasting, their commerce
never extensive. As the pastoral habit of life appears to have first prevailed
after the Deluge, so the caravan (a word probably of Persian origin) trade

seems to have been the first in use. We find it so in all countries in

course of settlement, if suitable to it; it disappears with the erection of

cities and the establishment of roads, and means of more safe and rapid
commvmication.

1 6 Of the Agricultural.
—The agricultural countries and districts of the

world are, as the name implies, those which are capable of cultivation by
man, upon which he can by manual labour raise vegetables necessary for the

support of life, and essential to the arts and requirements of civilization.

They are usually foimd in the valleys of rivers; the richest and most
extensive in the alluvial formations about their lower course and beyond the

secondary watersheds. Here are to be found the great corn and rice pro-

ducing countries, those which supply others with the means of subsistence—
the granaries of the world.

In a state of nature, those districts of the Earth which are best adapted
to agricultural purposes are commonly covered with the heavy growth of

vegetable life, often of trees. The character of this growth indicates the

quality of the soil, and the nature of the crop it is most calculated to produce.
Tiie link which connects these districts with the commercial and manufac-

turing, is supplied by this circumstance—the agricultural districts requiring
the produce of the manufacturing, while these again, not producing food for

a superabundant population, must be dependent on them for it. The identity
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of the interests of all men and their mutual dependence on each other, thus

appear to be the natural order of creation.

The agricultural districts are those which follow in course of settlement
on the pastoral. Their settlement of necessity raises the question of tenure of
land. The modes in which land may be held by individuals may be reduced
under two heads ; the one in which the occupier is the owner of the soil,

the other in which he pays rent for his occupation. These have been consi-

dered respectively characteristic of different races of men, possibly they are

rather distinctive of different stages of progress. Tenure by military service,

the basis of the feudal system, and one form of tenure by occupation, has pre-
vailed wherever the Indo-Germanic race has been diffused, and by its pre-
valence marks it as migratory and aggressive. We first read of rent for land
in the book of Genesis, where Joseph bought all the land of the Egyptians
for Pharaoh, and let it again to the Egyptians for a fifth part of the

produce. (Gen. xlvii. 24.) These two modes of tenure, producing very dif-

ferent effects on an agricultural population, are important to be noticed in

Political Geography.
It is, as has been observed, in districts of this character that cities have

first arisen ; in them, man being stationary, property has increased, and
with the increase the mechanical skill of man has been developed to supply
his artificial wants, the result of riches and society ; a marked distinction

thus arises between the dwellers in towns and the agriculturists
—a distinc-

tion which becomes more marked in proportion to the increase of wealth
and population.

The nature of the agricultural produce of any district must have its effect

on the people inhabiting it, not only because of the difference of climate and
soil necessary to the production of different plants, but of the effect which
those used for food may have on the physical energies of the people. Thus,
the corn-producing countries will be more favourable to physical develop-
ment than the rice-producing. It is necessary also to consider whether the

vegetable produce of the Earth be directly employed in manufactures, or

transported for that purpose, as at present the three great staples, cotton,
flax, and hemp are.

The transport of heavy raw material to a distance, for the purpose of

manufacture, is evidence of a great advance in the industry of the countries

engaged, especially that in which it is manufactured. It may also be taken
as an indication that there is a surplus beyond the produce required for the

food of the people. The returns will, therefore, be in manufactures or

money, and the balance in favour of the country exporting.

17 Of the Manufacturing.
— Manufactures are, in the early stages of

civilization, carried on among a nomad or an agricultural population; they
become localized when either the division of labour for their conduct on a

large scale becomes necessary, or the presence of the raw material attracts

them to any particular place. Since the extensive use of machinery in all

manufactures, they have had a tendency to gather round the coal and iron

producing districts ; the facilities of transport afforded by railroads may have
a tendency to disperse them again. At present, however, these minerals
must receive special notice in connexion with the distribution of manufac-
turing industry over tlie face of the globe.

When the agricultural produce of any district is employed in neigh-
bouring manufacture, the one is supported and enriched by the other, but it

more often happens that the increa.se of manufactures in any district has a

tendency to destroy its agricultural character. This happens especially
in districts, the mineral wealth of which is the subject of manufacturing
industry—and this, if only from the necessity of finding place for the refuse
which has been brought to the surface with the desired mineral. In some

mining districts, the coal in particular, the disposifion of this rubbish is a

problem often difTicult and always expensive in its practical solution. But in

any case, the necessities of a dense population, whether real or artificial, tho
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supply of the wants of the poor and the luxuries of the rich, must reduce

consiaerably the a<i[ricultural capabilities of the district.

It is also a question of importance whether the manufactures of any
country are for home consumption or for exportation; if the former only, they
must be very limited in extent ; if the latter, they will of course be enlarged
to meet the demand made for the article produced. The consequence will be,

a return trade and enlarged commercial relations ; and here also a reactionary

tendency may be observed, since much of this return trade will be in agricul-
tural produce for the food of the manufacturing population.

The congregation of men in manufacturing districts, and the tendency of
these employments to lower the amount of agricultural produce to be
obtained for them, will thus compel a trade in articles of food; but as the

food-producing countries are usually in a low stage of civilization, their con-

sumption of manufactured articles is limited, and commerce therefore flows

in two channels. The presence of mineral wealth is dependent on geological
formation, by it the localities of certain manufactures are of necessity
determined ; and here also, as in the other divisions, we see the nature of the

country influencing, if not determining, the character and occupation of its

inhabitants.

i8 Of the Commercial.—Commerce is dependent on manufactures ; it is

either internal or external, maritime or over-land. Commerce is the exchange
of surplus commodities ; even where it is carried on with a circulating medium
on one side, this is strictly true ; there must then be a surplus of money.

These exchanges can only be made between places where the surplus ia

different. The commercial relations between different parts of the world are,

therefore, determined by the character of their productions. Commerce is

therefore, in its geographical distribution, not the result of accident, but

subject to fixed laws.

The paths of commerce also are regulated by physical causes. The caravan
trade of old was carried, as it is now, over table-lands, deserts, and prairies.
The passes of the mountain chains have directed it first into certain districts,

and brought those thus connected by the head-waters of their rivers into early
and most immediate commercial relations. In maritime commerce, islands

and inlets of the sea had an early share, voyages were then made across the

ocean, but even its broad expanse did not give unlimited facilities for trafBc.

There also physical difficulties formed barriers, imperceptible indeed, but still

effective. Currents and trade-winds directed commercial intercourse into

certain channels, from which not even steam navigation has materitilly
diverted it. The extension of railway traffic seems, however, likely to bring
back much of the commerce of the world into the old overland routes, and

by making speed the first element in the calculation, to invest those parts of
the continental masses that approach nearest to each other with an import-
ance they have not enjoyed since the earliest periods of commercial enter-

prise, as affording the more immediate means of communication.
From what has been already said, it will be apparent, that, as extent

is the result of elevation, or in other words, the horizontal development
of the land is the consequence of its vertical contour, upon this also

depends the distribution of animal and vegetable life over the surface of the

earth, the variety of pi'oduce of different countries, their consequent rela-

tive value as a residence for man, and the commercial relations which may
exist between them, and no less the physical development of man himself, his

habits of life, employments, and mode of thought, and hence, in no small

degree, the character of his religious and political life—upon this also has

depended the distribution of mankind over the Earth, both in time and space,
the earher or later peopling of different districts, the source from whence
t iiey have been peopled, and the paths of migration,

—these have had their own
proper effect on the history of the world, speciallj^ in the diffusion of language
antl literature—have made the western part of the old coutiuent progressive,
while the eastern has remained stationary, if it has not retrograded.
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The presence of minerals and metals lias also been shown to be dependent
on the same cause, being found only in certain parts of the geological series.

They are available only when those portions are presented. The rocks which
have been formed by fluvial deposit, and especially the coal measures, could

only have been so formed in entire or partial basins, and their localities have
therefore been determined by vertical contour at the period of their forma-

tion ;
while those minerals and metals which are formed in connexion with

rock of earlier place in the series, are only available for the purposes of man
where they make their appearance above or through the others. The localities

of manufacturing and mining industry have therefore been pre-arranged by
the same cause. It has been shown that commercial exchanges are the result

ofvariety of produce, that this variety is the consequence of variety ofcontour,
that the paths of commerce by land are determined by, and that those by sea

have been, and are now dependent on the same causes. It has also appeared
that all these have a reciprocating eifect on each other ; for not only do
manufactures encourage and develope agriculture, if not at home, of necessity
els(iwhere, that commerce arises and is maintained by the variety ofsupply and
demand ; but that different kinds of manufactures and variety of commercial

intercourse, as well as of agricultural produce, stimulate and encourage those

with which they are connected ; and thus it becomes apparent that countries

possessing the greatest physical development are capable of the greatest
industrial development also. The knowledge therefore of vertical contour
must be the basis of all true geographical knowledge, and from the considera-

tion of its effects we must conclude that the Great Creator in giving form to

the Earth disposed certain causes to necessary ends, and that in this dis-

position he proposed the ends to which he has adapted the means, and that
we, as parts of his creation, more especially those to whom as his intel-

ligent servants he has given the rule and use of his inferior creation, shall

act most to his glory, and best fulfil the conditions of our own existence, when
we direct our actions, whether political or social, with an intelligent apprecia-
tion of them ; and that his original designs and beneficent intentions towards
the world cannot be fulfilled by us, until we know, appreciate, and apply to

their proper purposes, the capabilities, not of one but of all countries, until

we consider not only what one country may be made to produce, or what one

people are capable of producing, but how the produce thus obtained will

aflcct other countries, how advantage may result to others also ; in short, till

the good of the many be consulted, instead of that of the few, and we fulfil

generally, as well as particularly, the royal law, to do to others as we would
have them do to us.

To this desired consummation, the knowledge of geography in its highest
relations is necessary. This can only be attained by careful initiation mto its

ehiments. The importance of the end to be attained may well stimulate to

more laborious and uninteresting investigations than this science requires.

END OK PAUT I.
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DESCRIPTIVE GEOGRAPHY.

PART I.

ANCIENT GEOGRAPHY.

INTEODUCTION.

CLASSICAL
Geography in its widest extent consists in the description of

the world as it was known to the ancients, from the earhest recorded ages
until the dechne of the Iloman empire. Its office is, in the first place, to give
a sketch of the lands and places whicli were the scenes of the most interesting
events of ancient history : in the second place, to trace the progress of geo-

graphical knowledge—to define the systems, whether fabulous or true, which
were contemporaneous with the various eras of civilization and literature—and
to follow the widening circles of discovery and scientific research as they
successively opened upon the human mind. The importance of the first of

these, as an auxihary to history, is too evident to require proof: the second,
the history of geography, is hardly less important to the classical student,
both from the interesting nature of the subject, and as it serves to illustrate

the writings of antiquity by placing him in the point of view from which the
writers themselves regarded the world.

CHAPTER I.

HISTOEY OF ANCIENT GEOGRAPHY.

% 1. Primitive notions. — 2. The Plicenicians. — 3. Argonautic expedition. — 4. Homer. —
5. Advance of colonization. — (J. Ilesiod.— 7. Greek colonies.— 8. Necho's expedition.—
9. Ionian philosophers.

— 10. Logoj?raphcrs.— 11. Wcylax, Hanno, Himilco.— 12. jKschylus.—
13. Herodotus.— 14. Ctesias.— 15. Xenophon.— Ki. Democritus, Eudoxus.— 17. Alexander
the Great. — 18. Pytheas, Euthymenes. — 19. Accounts of India. — 20. Aristotle. —
21. Eratosthenes.— 22. Ilipparchus, Polybius.— 23. Strabo.— 24. lioman ^vriters : Pom-
ponius Mela.— 25. Ptolemy.— 20. Arrian, Pausanias.— 27. Koman Itineraries.

THE
sources whence we can draw materials for a history of geography

in the earliest ages are scanty and uncertain : in the absence of any
definite treatise on the subject among the writers of

antiquity,
we have to fall

back upon the scattered notices of travels by sea and land, the advance of

colonization, the lines of commerce, military expeditions, and the traditional

accounts of distant places, as common report described them. Certain

primitive notions respecting the figure and position of the Earth seem to

nave been very generally held by nations in a ])rimu'val state of civilization.

Before intercourse with other lands extended their knowledge, the Earth

appeared to be a flat circular disc, surrounded on all sides by water, and
covered with the heaven as with a canopy, in the centre of which their native

IL B
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land, or more nearly still, the chief scat of divine worship was situated.

Thus the Hebrew writers spefik of ' the circle of the Earth,' (Isa. xl. 22 ;

compare Prov. viii. 27,) and of Palestine as in the 'middle' or 'navel' thereof,

(Ezek. xxxviii. 12 ; marginal translation,) and still more particularly of

Jerusalem as
'

set in the midst of the nations ro\md about her,' (Ezek. v. 5.)

Thus also, the early Greeks conceived the world to be a flat circle surrounded

by the river Ocean, and Mount Olympus, the residence of the gods, or in

later times Delphi, the seat of the most renowned oracle, as the centre. The
same notion has been found to prevail among the Chinese and Hindoo geo-

graphers. It has certainly been questioned whether the Hebrew writers in

the passages referred to did not merely adopt the popular behef without

intending to express any definite philosophical opinion on the subject : it may
have been so ; but as we know for a certainty that the notion actually existed

in Greece, and was not exploded for many centuries, there is no difficulty in

believing that a like opinion may have prevailed even among the more

enlightened Hebrews.
2 The Phoenicians were certainly the first to communicate to the natives

of Greece, at that early period not a sea-faring people, any information as to

distant lands. Before the age of Homer, these adventurous traffickers had

navigated all parts of the Euxine and Mediterranean Seas, and had even

passed beyond the Pillars of Hercules into the western ocean. But with the

selfish view of retaining the commerce in their own hands, they either

attempted to withhold their knowledge altogether from others, or invested

distant countries with imaginary horrors, by peopling them with fabulous

monsters. From them the Greeks first heard ofthe Ocean, of the Cimmerians,
of the Cassiterides, and other places. The Phoenicians were also the first

nation who extended their geographical knowledge through colonization.

Besides various settlements nearer home, on the islands of Crete, Cyprus,
&c., and on the southern coast of Asia Minor, they founded the distant colo-

nies of Gades, (b.c. 1085,) and afterwards Carteia, Malaca, and Hispalis, in

Spain ; Utica, (about the same date as Gades,) Carthage, (b.c. 878,) and
Hadrumetum, on the coast of Africa ; and Pronectus and Bithynium, on the

southern shore of the Euxine.

3 The fame of their successes and of the wealth they obtained, stimulated

the Greeks to undertake a commercial expedition into the Euxine Sea. Such
was, in all probability, the object of their first attempt at distant navigation,
the history of which forms the groundwork of the far-famed story of the

Argonautic Expedition. About the year 12G0 B.C., a bold band, starting
in search of the golden fleece, passed the dangerous Cyanean rocks at the

mouth of the Thracian Bosphorus, and penetrated to the city of MiSl in

Colchis, at the eastern extremity of the Euxine. The route which they
followed on their return is variously stated : according to some accounts, they
passed from the Euxine into the North Sea, either by the course of the

Phasis or of the Tanais, and thence through the Adriatic to Greece ; another
account represents them as returning through the Erythraean Sea, that is, the
Southern Ocean, and across Libya. To discuss the various myths connected
with this expedition is foreign to our subject : it is more to the purpose to

remark that the assignment of Colchis, as the scene of their exploits, is an
addition of comparatively modern date. Homer does not mention, and

probably was not acquainted with the name of Colchis ; no traces of any
town of the name of^a existed on the Colchian coast in historical times.

It appears that the scene of action was in each age removed backward to the

extremity of the known world, until it reached the most easterly point of the
Euxine. As the voyage to Colchis was deemed hazardous in the latest times
of ancient history, it is by no means hkely that the Argonauts penetrated so

far : the utmost hmit of the expedition would be the Tauric Chersonese, and
there we must place the town of ^a, if indeed we do not rather consider that

name as a mere appellative in Homeric geography for any extremely distant

land.
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4 The first traces of anything like a geographical system occur in the
Homeric poems. Without attempting to affix any date to these compositions,
we should be warranted in saying that they represent the state of geographical
knowledge down to the commencement of the ninth century, b.c. Not that
there is any methodical exposition of the views of the age on this subject

—the
nature and matter of the poems would not admit, nor lead us to expect, as

much,—but the incidental notices are numerous enough to enable us to picture
to ourselves the world as Homer conceived of it, and have therefore obtained
for him the reputation of being the first geographer. In considering the
details of the Homeric geography, we must attempt to separate the mythical
from the true : the former wUl throw light upon the allusions in the poems ;

the latter will enable us to ascertain the progress of discovery in that age.
Homer, like many of his successors, was totally ignorant of the spherical

form of the world : he conceived it to be a flat circular body, the upper face

of which was the habitation of men, while the lower was the region of Tartarus,
the abode of the pimished gods. Over the earth stretched the vault of heaven,
and round it flowed incessantly the stream of Ocean. The heaven rested in

its extremities on the surface of the earth; but more especially was it supported
in the west by the Pillars of Atlas. Whether we are to understand under
that name the mountains in the west of Africa, is a matter of doubt : it

is possible that a rumour of that lofty range reached Greece tlirough the
Phoenicians : but the terms applied to it lead us to tliink of Atlas as a god
rather than as a mountain, and in this sense it may be a personification of the

power which upheld the heaven at the horizon, whose abiding-place would

naturally be transferred from spot to spot, as discovery advanced westward,
until it rested in the last great chain of mountains which appeared to bound
the world in that direction. The Ocean which surrounded the earth, like the
rim of a shield, is always spoken of as a river or stream, differing in character
from all other bodies of water, and yet the parent of them. If we ask whence
the Greeks, who had not themselves passed the Pillars of Hercules, derived
their knowledge of the Ocean, two explanations may be proposed. Either

they received hiformation of its existence from the Phoenicians, or else they
were led by instinct to suppose that as the lands with which they were

acquainted were islands surrounded by water, so the whole world was one

large island terminated by a similar boundary. For the first of these sup-
positions, it has been alleged that the word ' Oceauus' is of Phoenician

extraction, ogh signifying in their language an '

encircling stream' : for the

latter, it might be urged that a similar belief has obtained among moat rude
tribes in other parts of the world where no such channel of information was

open to them. Distinct from the Ocean was ' the Sea'—neXayos or novros—by which the Mediterranean is designated, which communicated with the
Ocean at its western extremity, and which formed the receptacle for the various

minor rivers of the world, whose springs, however, were all connected with
the Ocean-stream by subterraneous passages

—an idea possibly founded upon
the not unfrequent phenomenon in Greece of rivers uisappearing for some
distance in the earth, and re-issuing, another and yet the same. Out of the

Ocean, or, more correctly, on the other sid<} of its stream, the sun arose at

morn, and into it he sank at eve ; and the two points where he appeared to

touch the water formed the cardinal points in Homeric geography. The
world was divided into two portions : the side towards the rising, and the side

towards the setting sun—the region of day, and the region of night. Where
tlie sun rose, there (perhaps in reference to some report of the Caspian Sea)
was placed the Lake of the Sun : on its shores dwelt the ^Ctliiopians

—
i. e.

the humt-faced, probably placed there under the idea that the sim, in rising,
came into close proximity with the earth ; or, as others have supposed, from a

rumour of the singularly dark complexion of the Colchians. Here, too,

lay ^a, the most distant of lands.
Corresponding

with this distribution

of localities on the morning side of the worlcl, we hnd on the evening side,

near the spot where the sun sank, another race of Ethiopians, and a second
n2
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isle of .^a. Here were situated tlie gates of the Sim, and the rock Leucas—
i. e., glittering, significant of the brightness of the setting orb. In this

quarter also, imagination suggested that the regions of death and darkness,
and the abode of departed spirits, would be found. As the rising sun is to all

persons an image oi life and vigour, so is the setting sun of death and decay.
All nations have concurred in fixing the locality where departed spirits rest

after death towards the Avest. In the Homeric system, therefore. Hades is

supposed to lie across the Ocean-stream—i. e. on the opposite bank to the

world, behind the spot where the sun sets—a dark, gloomy region
—a fit place

for the punishment of the wicked, where the fabled Cimmerians* dragged out

their existence in perpetual mists. Along with this notion of Hades,
we meet with another in Homer, which seems to have been more generally
entertained, that Hades was not on the face of the earth, but in the earth.

Numerous expressions apply to this subterranean Hades, whence some have
been led to think that this was the real abode of the dead, and that the other

across the Ocean-stream was merely the entrance from the upper world to the

lower. However, it is clear that the two notions of a Hades ahove and a
Hades in the earth were contemporaneous, and are equally expressed in the
Homeric poems. Nor is it difficult to account for the existence of this idea of

a subterraneous Hades : all material bodies in a state of dissolution return to

the earth, and are mixed with its substance : the bodies of men are deposited
below its surface ; and all the lines of decay point downwards : so that it is no
wonder that from an instinctive feeling the abode of departed spirits wasplaced
in the bowels of the earth. It must be further observed, that the position of

Hades is in the earth, while Tartarus is under the earth, on the lower face of

the world's disc. This was regarded as being to the gods what Hades was to

men. It was also covered with a vault, the counterpart of the heaven on the

upper surface. One important locality in mythical geography remains yet
to

be noticed : since both the above conceptions of Hades involved the idea of

gloom and misery, it was necessary to assign a place of happiness for the souls

of the just : Elysium was their abode—still in the west, for that was the

region of death m every form, but on this side of the Ocean-stream, and thus

enlightened and warmed by the rays of the setting sun. This, like all other

mythical localities, was moved further westward as discovery advanced : in

the time of Homer, as the Mediterranean Sea had not been explored much
beyond Sicily, it would be situated somewhat to the west of that island.

If we turn from the general view of Homer's geographical system to

consider the various localities described by him, we find that the land of
Hellas was deemed the centre of the world's circle. The continents are not

distinguished as such, nor are they designated by any general names : for

Asia applies only to the pasture land in the upper valley of the Cayster : and

Europe, which first appears in one of the Hymns ascribed to Homer, seems to

be confined to Greece north of Peloponnesus, while Libya signifies a part of
the African coast west of Egypt. Asia was the quarter with which Homer
was best acquainted : we have mention of the Halizones and Amazones in

the district afterwards called Pontus, — the Paphlagones and Heneti in

Paphlagonia
—the Caucones in Bithynia

—the Phrygians—the Lycians with
the promontory Chimajra in the south coast of Asia Minor—the Solymi in

Cilicia—the Erembi in the eastern coast of the Mediterranean, north of
Phoenicia—the Arimaei (in whose name we recognise the Aram of Scripture)

» Two derivations are proposed for this name : the Greek word, xetfiipto^,
'

wintry,' and a
Shemitic word, kumar, ' darkness.' According to the latter, tlie Greeks would have heard of

the Cimmerians from the Phoenicians ; either notion is equally adapted to the position assigned
to this people both in Homeric and later systems of geography ; for the land behind the sun
would be deemed a land of vrinter and storm as well as of darknc«s ; just as afterwards when
experience proved that no such land existed towards the west, the abode of the Cimmerians
was transferred to the north.



ANCIENT GEOGRAPHY. 5

in S^ria
—and in the west coast of Asia Minor, Mseonia, later Lydia—the

Cilicians in Mysia—and the Dardani about the Propontis.
In Africa, we read of the land and river of Egypt (the name of Nile

does not yet occur) with the ancientTheba;, and the isle of Pharos, a day's sail

from the mouth of the river—Lybia to the westward—then the Lotophagi,
who doubtless dwelt about the modern Tunis and Tripoli, where the Lotus,
or jugube, is still an article of food—the Ethiopians in the west, and
in the south, the fabulous Pvgmaji. Some have concluded that Homer was
acquainted with the Lake Iriton, but the epithet,

'

Triton-born,' applied to

Juno, refers, without doubt, to the Boeotian stream.
In Europe we meet with many descriptive and topographical notices

of the midland provinces of Greece and the Peloponnesus, with which the
writer appears to have been

personally^ acquainted; but beyond this his

knowledge was uncertain. The Leucadian rocks set a limit to the coasting
navigation of that day, so that even Corcyra, which is indubitably the Scheria
of Homer, was rarely visited, while northwards of that island the unexplored
Hadriatic was supposed to extend as far as the limits of the world, enclosing
the island Ogygia, 'the navel of the sea,' far up to the north-west. To the

west, discovery had made known the existence of Sicily and the Eolian isles,

and probably of the lower districts of the Italian peninsula : but even here
there was much uncertainty : Sicily is not mentioned by name (for Trinacria,
which from its etymology would suit it, is described m terms that cannot

apply to Sicily) : it appears as the residence of the Cyclopes, the La;strygones,
and the Sicani, occupying respectively the southern, northern, and eastern
coasts of that island. The ^olian islands correspond with the Homeric
Plancta) (i. e. the wanderers), a title elsewhere attributed to groups of islands
which appear to a sailor to change their relative positions and wander about ;

Trinacria may be one of these islands ; it lay, at all events, to the north of

Sicily, and in the neighbourhood of Scylla and Charybdis; and lastly, the isle

of -(Egusa, to the west of the Prom. LUybaium, is described as an island

aboundinof with goats. On the continent north of Midland Greece, mention
is made ofDodona, the residence of the Selli in Epirus; of Pieria, later Thessaly ;

Emathia, later Macedonia ; of the Cicones and Mysians in Tlirace, the former
near the Propontis, the latter on the shore of the Euxine, south of the
Danube ; and of the Hippomolgi, a Scythian tribe, still more to the north.

5 Colonization was in the meantime paving the way for more extended
views. In the twelfth century before Christ three successive migrations
had issued from Greece to Asia Minor, and occupied the eastern coast;
and these, favoured by their maritime

position,
and encouraged by the

success of their commerce, planted subordniate colonies in distant countries

both to the east and west, and thus opened new scenes and fresh lines of
commerce. The larger islands of the Mediterranean were at this early period
centres of commerce. The Eginetans were deemed the original navigators
of the .^ga!an Sea ; the Cretans, inhabiting the Cyclades, were also famed
for their bold adventures ; llhodcs had gained its highest prosperity about
900 B.C., and had planted colonies in Iberia and on the coasts of Italy ; the
town of Chalcis, in EubcDa, founded Cuma) 1030 B.C., and even before this,

Metapontum had been built by the inhabitants of Pylos, and the Phocseans
had established a vigorous trade with the southern coast of Gaul and the

western islands of the Mediterranean.
6 Wo shall not be surprised, then, to find that in the age of Hesiod

(800 B.C.) the knowledge of geography had considerably extended, particularly
towards the west. He mentions, for instance, the Tyrrheni, and their king
Latinus, in Italy : in Sicily, .(Etna and the town Ortygia, later Syracuse : in

the south of Gaul, the Lygians : and in Spain, the garden of the Hesperides,
in reference to the citrons and oranges of that country. In the far west lay
the islands of the blessed, and in place of Homer's Elysium the island

Erytheia at the spot where the sun sank to his rest : beyond the Ocean-

stream, and on the surface of the Earth, was the abode of the dead, Hades.
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The Btory of the Cunmerians in the west seems to have been exploded, and
the scene of fable is translated to the north where dwelt the happy Hyper-
boreans, where also he had heard of the amber-yielding Eridanus, probably
the Radaune, a tributary of the Vistula. The Ister was known to him, and
the Phasis, to the east of the Euxine, and the nomad races in those quarters :

the Hippomolgi of Homer received their proper appellation of Scythians :

the Nile also is mentioned under its proper name, and the south of Africa

became the recognised abode of the .(Ethiopians, whom Homer had placed in

the east and the west.

7 The cyclic poets who form the link between the Homeric and the

tragic periods of Grecian literature, record little or nothing of the advance
of geographical knowledge. Nevertheless, there must have been a great
accession to their store of knowledge during this period, through the

progress of colonization. In the west, numerous flourishing settlements

were planted in Sicily and Grecia Magna :
— Syracuse, B.C. 735 ; Naxos,

733; Sybaris, 720; Croton, 710; Tarentum, 707; Ehegium, 668; Selinus,

630, and many others. About the year 700, B.C., the Samians, under Colaus,

penetrated the Straits of Gibraltar and reached Tartessus, which had never
before been visited by any Greek. The Phocseans seem to have been the

first to establish any regular commerce with it : they are said to have settled

there about 630 B.C. Towards the south, Libya was now, for the first

time, opened by the foundation of Cyrene, B.C. 631 by Thera^ans, and still

more by the wise and enlightened policy of Amasis, king of Egypt, who allowed
the Greeks to settle at Naucratis, B.C. 540, and to carry on an active trade

with his hitherto exclusive subjects. At the very same period, the vessels of

Miletus were roving freely over the Euxine, with which they became so

familiar, that they changed its name from Axenus, the inhospitable, to

Euxinus, the hospitable. On its coasts they planted the flourishing colonies

of Sinope in Paphlagonia, Amisus in Pontus, Phasis and Dioscurias in

Colchis, with several others of lesser fame; and from these depots they carried

on an extensive commerce with the interior in grain, wood, fish, metals, &c.

8 The close of the seventh century witnessed the first essay at mari-

time discovery in the well-known attempt of the Phoenicians to circumnavi-

gate Libya. Under the patronage of Necho, king of Egypt, as Herodotus

relates, a Phoenician expedition entered through the Eed Sea into the

Southern Ocean, and in the third year returned by the Columns of Hercules
to Egypt. Herodotus does not tell us whether he believed or disbelieved

the general narrative : he only throws discredit upon the report which the

Phoenicians brought back, that in sailing round Lybia they had the sun on
their right hand. Whether these Phoenicians did really double the Cape of

Good Hope and return to Egypt through the Straits of Gibraltar, has been a

vexata qucestio among geographers. Kennel has supported the credibility of

the story with strong arguments : but the particular circumstance on which
he and others, who have taken the same view of the story, lay so much stress,

that the sun appeared to the sailors to be on their right hand, would not

necessarily prove that they sailed round Africa, but would only show that

they advanced some distance south of the equator. Without going into

the arguments urged on either side, it is important to remember that no
mention is made of this voyage by later geographers, as Strabo, Pomponius
Mela, or Pliny : and that the circumnavigation of Africa always remained a

problem to the ancients much in the same way that the north-west passage
has been to navigators in modern times.

9 The sixth century is remarkable for the introduction of scientific

geography. The founder of the first school of philosophy among the Greeks,
Tliales, a native of Miletus, flourished between the years 640 and 548 b.c.

The extensive commerce of the Ionian cities had served to explode the

mythical account of the world's form and extent, and to open the way
for more enlightened, though hardly more correct, theories. Thales taught
that the heaven was a hollow ball, in the midst of which the Earth, in
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form lite a tambourine (i. e., circular, solid, and with two surfaces, an
upper and a lower), floated just as a cork floats on water. His pupil and
successor, Anaximander, also of IMiletus, (611

—547 b.c.) held nearly the same
opinion ; he compared the world to a cylinder, on the upper surface of which
our abode was fixed. He is also reputed to have been the first man to draw
a map of the world. Neither he nor his successor, Anaximenes, nor indeed

any of the Ionian school, had the slightest suspicion of the spherical form
of the earth : the merit of this discovery is due to the Pythagoreans, who
came to that conclusion from astronomical observations. Whether Pytha-
goras himself was aware of the truth, is uncertain : probably the discovery
was made considerably after his time, as we do not find it received generally
in Greece imtil the age of Plato.

10 While philosophers were thus busied with speculations as to the

physical conformation of the Earth, another class of writers, the Logo-
graphers, conferred most signally to the advance of Practical Geography
by the descriptions they gave of various quarters of the globe. Their

writings have unfortunately perished, with the exception of a few fragments:
but the mere titles of the works serve to illustrate the progress of geo-
graphical knowledge in the age before Herodotus, and also enable us to

estimate the value of that eminent historian's researches. Not to mention
the less important writers, Dionysius of Miletus, about 510 B.C., is said to

have written a description of the world, as well as a fuU accoxmt of Persia
and a narrative of the Argonautic expedition. Hecata;u8, the most famous
of the school (549—486 b.c), also wrote a description of the world, divided
into various sections for each particular country. He adhered to the old
notion that the world was a circular disc surrounded by the ocean : so at

least we have reason to conclude from Herod. 4. 36, Mho is supposed to

refer to the opinions of Hecata;us. He divided the world into two con-
tinents—a northern and a southern—separated in the west by the Straits of

Hercules, and in the east by the Caucasus and Araxes, or as some suppose,
by the Tanais : and he thought the northern half, Europe, equal in extent to

Asia and Libya together in the south. He was intimately acquainted with
the lands frequented by the Greeks, and he gives notices of numerous sea-

port towns, not mentioned by other ^Titers. His account of the west of

Europe is much more full than the scanty notices in Herodotus would have
led us to expect. It did not indeed fall in with the general aim of the latter

historian to describe Gaul or Spain ; and to this, rather than to ignorance,
we must assign his comparative silence as to the west. Hellanicus of

Mitylene (496—411 b.c.) wrote an account of various lands—Troas, Persia,

Egjpt, and Greece. Many names, nowhere else mentioned, occur in his

writmgs ; and he is believed to have been the first Greek writer who
mentioned Home. Lastly, Phcrecydes of Lcros, about 500 B.C., remains
to be mentioned : he, like Hecata;us, considered the world a circular disc,

divided into two continents—the northern and the southern. He mentions the

Eridanus, Tartessus, the lake Triton, and other distant places ; but the frag-
ments of his works are so scanty, that they add nothing to the information
to be derived from his predecessors.

1 1 To the Logographcrs we must add another class of men, whose works
were directed exclusively to geography, those, namely, who wrote accounts of
their own travels. In tnc year 509 B.C., Scylax of Caryanda, undertook an

expedition, at the command of Darius, to explore the mouths of the Indus ;

starting from Caapatyrus, in Pactyice
—

supposed to be Cashmir—he descended
the Indus and coasted along the Indian Ocean to the lied Sea and Egypt.
His account of his travels is lost, the Periplus of Scylax, which now exists,

being a compilation of a much later date. Another expedition was sent out

by the orders of the same monarch, under Sataspcs, a nobleman who had
incurred his displeasure, and who was sentenced to sail round Africa as a

commutation for capital punishment. He passed through the Straits of

Gibraltar, and steered to the south, doubling Prom. Solojis, C. Cantin, but
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being detained by baffling winds—about Sierra Leone in all probability
—he

returned to Persia after some months. A more noted expedition in the same
direction was conducted by a Carthaginian, Hanno, about 500 B.C. AU the

circumstances connected with it have been made a matter of discussion,

even to the date of its occurrence, which some have placed as early as

1100, and others as late as 317 B.C. The chief cause of the difficulties lies

in the brevity of the narrative wliich has come down to us. The original
document appears to have been an inscription

in the Punic tongue, suspended
in a temple at Carthage, and thence copied by a Greek merchant, who trans-

lated it into his own tongue ; this translation, itself possibly incorrect, is our

only source of information. The object of the expedition was to found
colonies on the coast of Libya, as well as to explore the coast itself; Hanno
succeeded in the first object so far as to lay the foundations of six—one,

Thymiaterium, on the northern side of Prom. Solceis, C. Cantin, and five on
the other side, between it and the river Lixus. Thence, sailing southward, he
fell in with an island, Cerne,—a river, Chretes,—two great bays, called the

Western Horn and the Southern Horn, and a hill, which he called Theon
Ochema, i.e., the chariot of the gods. Without going into the details of the

narrative, and of the views founded on it, it will suffice here to state that

three widely difierent opinions have been expressed, each with some grounds
of probability. Gossehn terminates the voyage at C Nun, opposite the

Canaries ; Bougainville supposes it to have extended into the Bight of
Benin; while Bennell, with greater probability,

limits it to the neigh-
bourhood of Sierra Leone, identifying Cerne with the island Arguin, the

great bay with that containing the Bisago Islands, and the South Horn
with Sherhro' Island. Whichever hypothesis we adopt, it is certain that

the voyage of Hanno did not contribute to rectify the erroneuus notions

as to the shape of Africa, which prevailed to a very late period. Con-

temporary with this expedition of Hanno, was another no less interesting
to ourselves, undertaken by the same enterprising people. We refer

to the voyage of Himilco, whose narrative is to a certain extent preserved to

us in the works of Avienus. He discovered the British isles, Albion and

lerne, and mentions the CEstrymnides, Scilly Islands, which he calculated a

four months' voyage from the coast of Tartessus.
12 We have thus traced the progress of geographical knowledge from its

infancy to the time of Herodotus. His writings form an era in geography, as

being the commencement of a more real and enlightened system, the materials

of which were drawn from actual observation and scientific research. Before

proceeding to a consideration of his system, it wUl serve to elucidate the

opinions of the age in which he lived, if we collect the scattered notices to be
found in the poems of ^schylus. Omitting any attempt to reconcile the

account of the wanderings of lo with true geography (for the most careful and

ingenious explanations are unsatisfactory, and only serve to show the impos-

sibihty of coming to any conclusion), we shall confine our attention to the

general notions which he held, and to such specific remarks as betoken the

extending sphere of geographical knowledge among the Greeks.
He represents the world as a circular body, with Delphi in the centre,

surrounded by the ocean, which he rightly deemed a sea, and not a river. In

place of the two sides of the world, we hear of the four quarters, north,

south, east, and west. We further find that he adopted the division of th e

world into three continents : the Phasis separating Asia, and the Straits of
Hercules Libya, from Europe. He retained the Homeric position of the

Ethiopians, one branch of whom lived in the east, the other in the west,
where the sun sank into a lake. The knowledge of the east had evidently
been much increased by the unfriendly intercourse with the Persians, for we
first hear of the land of Cissia, of Babylon, Ecbatana, Bactria, Syria, and

Tyre. In Africa the cataracts of the Nile, the city of Memphis, and the lake

Triton, are mentioned. In Europe, the Ilhipajan mountains containing the
sources of the Ister, the Miotic Sea, and the Cimmerian Bosphorus, were the
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limits of his knowledge towards the north-east ; whUe towards the west he
mentions the Tyrrheni, Rhegium, ^tna, the Ligyes in Gaul, and probably
the Adriatic Sea, imder the name of the Gulf of E.hea. It need not surprise
us to find that the mythical element still retained its place in the poetical
works of the day, which would after all be an indication more of the popular
belief than of the opinions of the learned.

13 Herodotus, of Hahcarnassus (who was born 484 B.C., and died about
the end of the Peloponnesian war), has always been considered the father of

ancient geography. As the object of his work was directed to a narrative of

the disputes between the Greeks and Persians, we should not anticipate any

systematic or general delineation of the world and its subdivisions. Never-

theless, the incidental notices of what he had himself seen and heard in the

course of his travels in Asia Minor, Phoenicia, Palestine, Syria, Mesopotamia,
Assyria, Media, Egypt, and the north coast of Africa, Sicily, and Magna
Gra;cia, embrace a description of almost all the lands known to the Greeks of

that day. Towards the west of Europe, indeed, his knowledge was very
limited, as we have already had occasion to notice ; towards the north-east he
had himself penetrated to Colchis and the Phasis ; he knew as much or more
about the Caspian Sea, than his successors to the time of Alexander ; he had

navigated the Euxine, and had visited the Borysthenes ; and southwards he
had gone as far as Elephantine.

Herodotus can hardly be said to have formed any distinct notion as to the

Earth's form and size : while his knowledge was suificient to disprove the

correctness of the mythical system, it was insuiTicient to lead him to replace
it by any more certain theory. Thus, he ridiculed the idea which had hitherto

prevailed, that the world was circular: he did not feel sure that it was
surrounded on all sides by water ; and as for the Homeric opinion of the

Ocea.n-stream, he set it down as a mere poetical fiction : the division into the

three continents, Europe, Asia, and Libya, which appears to have been pretty

generally received, he also rejected as false and unreasonable. According to him,
the world would be rather of an oval shape, having its extension east and west,
surrounded in all probability by water, not divided into separate continents,
but rather to be regarded as one vast island. He was inclined to adopt a
twofold division of the Earth's surface : to the northern half, Europe, he

assigned all that we call Northern Asia ; to the southern luilf Asia with Africa,
which he deemed a peninsula of Asia : the boundary between the two conti-

nents ran from west to east, through the Straits of Gibraltar, the Mediterra-

nean, the Euxine, along the course of the river Phasis, and was thence carried

onward to the unUmited east by the river Araxes, under which title Herodotus
describes not only the Armenian river of that name, but also the laxartes,

Sirr, which now Hows into the Sea of Aral. Europe was thus equal to, or,

as some interpret the words of Herodotus, greater in breadth than Asia and
Africa together ; but inferior in depth. The world was bounded on the south

by the Eed Sea, a name evidently intended to apply to the whole of the
Indian Ocean ; and on the west by the Atlantic : its boundaries to the north
and east were unknown.

The following brief sketch of each continent, as known to Herodotus, will

serve to show the extent of his knowledge. In the west of Europe, he men-
tions Spain under the name of Iberia, with tlio towns, Tartessus, Gadeira,
Cadiz, and the neighbouring isle, ]<]rytheia, Trucadcro : to the westward—
for he appears to have given Europe a much greater extension beyond the
Pillars of Hercules than it actually possesses

—the Keltas, with the town

Pyrene, where the Ister had its rise, evidently a mistaken allusion to the

l*i^renees : beyond the Kelta-, the Cynetes or Cynesii, whose locality cannot
be settled. He had heard of the Cassiterides, and of the river Eridanus,
whence amber was procured, about the shores of the Baltic, but he knew
nothing further of them. In later Gaul, he mentions Massilia, Marseilles,
the Ligyes, and the Elisyci. The island Sardinia, the size of which was
much exaggerated in the cast, appears by the name Sardo, and Corsica, with
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the Phocsean colony, Alalia, by the name Cyrnus : Sicily, with its towns,
was known intimately to him. The name Italia occurs for the first time in

his writings, applied, however, only to the lower coast of the
peninsula,

or

what was afterwards called Magna Grascia; while the remamder of the

peninsula is noticed as the residence of the Ombrici, in whose name we

recognise the Umbri, and in parts, as CEnotria and Tyrsenia. Rome he does
not mention, though it was probably known to the Greeks of his day. In

lUyria he mentions incidentally the Heneti, on the Adriatic,* the Enchelei,
and the river Angrus. The course ofthe Ister, which he deemed the greatest
of all rivers, is described at length, with its tributaries. These are, on the

right bank, the Alpis and the Carpis, in reference to the Alps and Car-

pathian mountains,—the former possibly representing the Inn; the Brongus,
Save, with its tributary, the Angrus, Drin; the Scius, from Ehodope, Iske)';

a little lower down the Artanes, Mid; then the Noes, Kara Lorn; the Athrys,
Jantro, and others which cannot be identified with any certainty. On the left

bank, the Maris, Marosch, and five other large tributaries—the Porata, Pruth,
Tiarantus, Aluta, Ararus, Sereth, Naparis, Jalomnitza, and Ordessus, Argish.
The lower course of the Ister, Herodotus supposed to run in a direction, not
from west to east, but from north to south ; and thus he deemed the Ister to

correspond completely with the Nile ; for as the latter river ran, in his opinion,
from west to east, and then turned at right angles, and flowed northwards to

the Mediterranean, so the Ister, which preserved in its first course an easterly
direction, turned southwards when it approached the sea, and flowed at right

angles to its former course. This mistaken view of the course of the river

will sei've. to explain the description of Scythia : Herodotus says that it was a

quadrangle, bounded on two sides by the sea—viz., by the Euxine on the

south, and by the Palus Majotis on the east, (to which, it must be observed,
he gave a most extravagant length upwards, describing it as little less than
the Euxine itself,) and on the west by the Ister. The Ister and the Palus
Mseotis were thus parallel to each other, the river forming the boundary
between Thrace on the west, and Scythia on the east bank : in which case he

might with consistency speak of the country beyond the Ister, north of Thrace,
as being desert, in reference to the district on the opposite bank of the river,

in its easterly course. In reality, Scythia lay beyond the Ister, and north of

Thrace ; but from his mistaken view of the course of the river, he conceived

Scythia to lie to the east of Thrace. The same error has influenced his

description of the other rivers of Scythia, to which he also gives a course from
north to south, instead of from north-west to south-east. The rivers which
he thus mentions are the Tyres, Dniester,—the ancient and modern names

being said to be appellatives for
' water ;' the Hypanis, Bog, which he cor-

rectly states to approach very near the Dniester in its upper course ; the

Borysthenes, Dnieper, with a port at its mouth, where Cherson now stands ;

the Panticapes, by some supposed to be a tributary of the Borysthenes, by
others one of the coast streams which join the Euxine near that river; the

Hypacyris, which empties itself near the town Carcine ; the Gerrhus, also a
branch of the Borysthenes ; and the Tanais, Dan. Though of these streams

three, the Panticapes, the Hypacyris, and the Gerrhus, cannot be now identified,
it does not follow that they did not exist when Herodotus visited those regions :

the well-established instances of changes in the courses of the rivers to the
east of the Caspian, would allow us to conclude that very great changes may
also have occurred in the lapse of ages on the northern coast of the Euxine.

The continent of Asia was better known to Herodotus than Europe : its

boundaries have already been described ; while the general opinion declared

the Tanais to separate it from Europe, Herodotus preferred the Phasis, which

* Herodotus probably gave to the Adriatic considerably too great an extension northwards,
as some of his contemporaries certainly did : on this supposition alone can we understand him
when lie says that the Sigynnse nortli of the Ister, lived next to the Heneti on the Hadriatic.
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led to the great extension eastward which he assigned to it. In describing
the relative positions of the countries of Asia, he not improperly takes his

stand on the high ground between the Euxine and the South Sea, regarding
this as the centre of the western Asiatic system. Here dwelt, contiguous to

each other from north to south, the Colchians, the Saspirians, the Medes, and
the Persians. He then proceeds to say, that from this region two actes sti-ike

out, towards the west and towards the south. By an acte he means, not

strictly a peninsula, but a projecting region washed on most of its sides by
water, and connected with the continent by a base, either extensive or con-

fined, as the case might be. The western acte corresponds with Asia Minor,
the southern with the great Arabian peninsula, including Assyria and Meso-
potamia near its base. Of the remainder of the continent, Herodotus knew
but httle : it was bounded to the east by the Red Sea, into which the Indus

ran, with a course from west to east : as far as India, he says, the country is

inhabited, beyond it is a sandy desert. The Caspian he supposed to have its

extension east and west, instead of north and south ; and the river Araxcs,

rising to the west of that sea, flowed onward to the east of it, discharging a

portion of its waters into the sea in passing, and finally being absorbed in a
number of marshes. Almost the whole of Asia was subject to the Persian

power in the age of Herodotus ; he therefore describes it according to the

division estabhslied by Darius Hystaspes into twenty satrapies, and takes

occasion to mention incidentally the few nations, such as the Colchians and
southern Arabians, who were not subjected : on this portion of his geography
it is unnecessary now to dwell, as the details will subsequently come under
consideration.

Libya, or Africa, was not deemed by Herodotus a separate continent from
Asia, for the simple reason that it was connected with it by the isthmus of

Suez. He speaks of it as a portion of the great southern acte, or rather as

a continuation and excrescence of it. He nevertheless speaks of it as a

separate district, and evidently did not consider it as below Europe or Asia in

importance. It is necessary to remark that the name Libya is used by
Herodotus in a twofold sense—sometimes as a collective name for the

continent, sometimes as describing the coast district to the west of Egypt.
Thus he says in iv. 42, that Libya is surrounded by water in all parts except
where it touched Asia : here he must refer to the continent, Egypt included :

in iv. 41, however, he represents Egypt as contiguous to Libya, and in another

Eassage,

iv. 197, he distinguishes between the Libj^ans and Ethiopians. That
e included Egypt in Libya as a continent, is evident from liis observations in

ii. 16, 17. He divided the continent into three districts, Egypt, Libya, and

Ethiopia. It is unnecessary to make any remarks on his description of Egypt,
as it agrees m ith the later accounts of that laud, with the exception that he
does not recognise the tlireefold division generally adopted by the Roman
geographers, but speaks only of the Delta and Upper Egypt. The Nile had
been explored by him as far as Elephantine, and he had heard of the separa-
tion of its stream further to the south ; from which point he believed the
main stream to ilow from west to east, ])er]iaps in reference to some report
of the great inlaud river of Africa—ih.G Niger. Libya was the name of the

whole of northern Africa, from Egypt eastward, to the Atlantic and
Prom. Soloeis, C. Cantin, westward: Herodotus describes tliis as consistnig of
tlirec belts or parallel districts, widely difTering from each other—1. Tlic

coast ; 2. TJie wild district infested by wild beasts ; and 3. The sandy desert.

The following tribes occupied the coast :
—the Adyrmachida; in Marmarica as

far as the Catabathmus—tlie Giligamm.'c to the westward, until the isle

Aphrodisia, Derna : then the A sbystic, separated from the sea-coast by the

Cyrenians. Herodotus knew only one Syrtis, probably the Syrtis Major, on
the coast of which the Auschisjc dwelt: the Nasamones followed, a powerfid
tribe, to the south of the great Syrtis, wlio went annually to Augila, Aujilah,
to gather dates : then the

Psylli
: and between (he greater and the less Syrtis

the Maca) and the Lotophagi ; the Machlyes on the east, and the Ausenses on
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the west of the river Triton ; the Zaueces to the south of Carthage ; then the

Gyzantes to the sea, with the island Cyrauuis, identified by Niebuhr with
the Cerne of Hanno, Arguin. It appears that Herodotus materially con-

tracted the distance between the lesser Syrtis and the Pillars of Hercules.

It would also appear that he was ignorant of the extensive bend that the sea

takes to the nortn of the lesser Syrtis, though this may be explained on the

supposition that he follows in his description of the coast tribes, the parallel
of latitude in which he had started ; for the tribes Zaueces and Gyzantes
lived to the south of the Atlas range, while Carthage and its important ter-

ritory to the north-west of the lower Syrtis is passed over in silence. In the

interior, Herodotus mentions only one Oasis by name, which lay, according
to his account, in the latitude of Thebes—viz., the great Oasis, or El Khargeh.
His description of the other localities is confused, from his having placed the

Oases in the same parallel of latitude. Thus, speaking of the kingdom of

the Ammonians, now the Wady Siwah, with the temple of Jupiter Ammon,
he says that it is ten days' journey west of Thebes, which places it four

degrees of latitude south of its real position ; at a similar interval of ten days'

journey came Augila, stiU called the Oasis of Aujilah, to the south of Barca ;

and again, at a similar interval, the Garamantes in Fezzan, south of the

Lotophagi and the modern Tripoli ; next came the Atarantes, supposed to

be Tegerry, the most southerlv point of Fezzan ; and lastly, an Oasis in the

vicinity of Mount Atlas, which cannot be identified with any degree of cer-

tainty. Of course the regularity of the intervals between the several Oases
is imaginary, and introduced to give precision and uniformity to the narration.

The notices of the third great nation of Africa, the -Ethiopians or Negroes,
are very few. He mentions the Troglodyte Ethiopians to the south of the

Garamantes, where modern travellers have found tribes living in catacombs.
He also speaks of the Macrobians, who lived by the southern sea in Abyssinia;
the Automoli, mentioned ii. 30, lived between the Macrobians and Egypt, con-

siderably to the south, or according to the course that Herodotus conceived
the Nile to take, to the icest of Meroe. He seems to have extended the course
of this river westward, as far as the region of the Atlantes ; the position of
the Negro tribe, whom the Nasamonians discovered by the side of a river

abounding with crocodiles, cannot be fixed with any certainty : it has been

supposed that the river was the Niger, and the town they arrived at, Tim-

huctoo, or some neighbouring place.

14 Herodotus was succeeded by a writer who delighted far more in the

extraordinary, Ctesias of Cnidos, physician to the Persian king Mnemon
(about B.C. 400). His works on geography, of which fragments only have
come down to us, relate to Persia, India, and other countries of Central Asia.

He notices places and people previously unknown, or at all events, unmen-
tioned; as the Derbicae in Margiana ; theCarmanii; the Barcanii, neighbouring
upon the Hyrcani ; the Hypparchus, and the Hypobarus, rivers of India ; the
Lake Side in the same country. It does not appear that Ctesias was con-

sidered an authority among the ancients : he is accused of ignorance and

mendacity ; modern scholars have judged less harshly of him, regarding his

extravagancies merely as the colouring usually found in Oriental writers.

15 The Peloponnesian war brought the Greeks into contact with many-
tribes in the north and the west, with whom they were hitherto imacquainted,
and particularly improved their knowledge of Sicily and the west. The

writings of Thucydides, the historian of this war, abound with topographical
and descriptive notices of spots in Greece, and other scenes of operation ; but
as they do not take us beyond the limits of earlier writers, they do not
contribute many materials to historical geography.

His countryman, Xenophon (b.c. 445— 355), in his interesting account of

the retreat of the 10,000, gave accurate descriptions of various coimtries, with
which the Greeks were but partially acquainted. The route the army took

through Armenia betokens the ignorance of the day on geographical points ;

for they struck off too much to the north-east, thinting probably that the
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Euxine extended very far to the eastward. It will be sufficient to give a

general sketch of their course, in order to show the range ofgeographical notices
in the Anabasis, They started from Ephesus, went northwards to Sardis, and
crossed thence to the vale of the Mseander, by Colossae in Phrygia ; their
course was circuitous in that province ; after going eastwards to CelfEnsc, they
returned to the north-west, and reached the confines of Mysia at Keramon-
agora ; thence, bending southwards, they followed the ordinary route to

Syria by Laodicea Combusta, Iconium, and the Ciliciae Portse of the Taurus ;

they rounded the eastern point of the Mediterranean by the Amanian Gates
and Issus,—and thence struck across the plain of Syria from Myriandrus to

the Euphrates, crossing midway the river Chains, Koweik or river of Aleppo.
Thapsacus was the point where they came upon and crossed the Euplirates, and
thenceforward they followed the left branch of the river for the whole length
of the plain of Mesopotamia ; the fertile field of Cunaxa, which proved fatal

to their leader Cyrus, was the farthest point to the south. Instead of returning
by the same route, they followed the course of the Tigris, which they crossed

at Sitace, marching along its left bank up to the point where in its upper
course it bends round to the west. Here they struck off to the north, through
the high ground of Armenia, crossing the Centrites BuJdanchal, the Teleboas
Kara Su, a small tributary of the Euplirates, and the Euphrates itself, that

is, the Murad Su or southern branch, near its source. From the Euphrates
they went westward for awhile to Khanus, Kalehsi ; and then they fell into the

great mistake of going eastward to the Phasis, or Araxes, north of Ararat,
and even beyond that into modern Georgia, as far as Tijlis ; they were obliged
to return almost in their own footsteps to the Harpasus, Arpachai, a tributary
of the Araxes, which they crossed, and proceeded to the north of the last-

mentioned river to Gymnias (probably Erzeroom) ; having gained the summit
of the Teches, whence they descried the Euxine Sea, they easily found their

way to the coast, near Trchizond ; at this place some went by sea, and others

by land to Cotyora, and then all by sea to Heraclea Pontica ; here they dis-

embarked, and made their way by land to Chrysopolis, and thence across the

Bosphorus to Byzantium ; they re-embarked at Perinthus for Lampsacus, and
so crossed the plain of Troas to Pcrgamus.

1 6 Herodotus was not the only Greek writer who travelled for the sake
of information, and recorded what he learned for the benefit of his country-
men. Many, indeed, were actuated by a more scientific spirit than he showed,

among whom we may mention Heraclitus of Ephesus, who journeyed to the
Ocean ; Democritus of Abdera, who travelled in Babylon, Persia, and Egypt ;

Antiochus of Syracuse, contemporary with Thueydides, who described Sicily
and Italy ; Ephorus, and many others, who contributed largely to the geogra-

?liical

literature of the day, but whose works have almost wholly perished,
wo men deserve particular notice, Eudoxus, about b.c. 360, a friend of Plato,

who discovered the spherical form of the world, and divided it into zones, and
who also wrote accounts of various countries in which he had travelled ; and

Scylax, the author of the Periplus already mentioned, containing a description
of the Mediterranean Sea, the Euxine, and the Atlantic, as far as the island of

Cerne, on the coast of Libya. He must be distinguished from Scylax of

Caryanda, who also wrote a Periplus, not extant, of the Indian Ocean; the

author of the extant work lived in the reign of Philip of Macedon.

17 With the age of Alexander commences a new era in the history of

geography ; hitherto the knowledge of Asia was co-extensive only with the

Persian empire. That great man carried his conquests to the banks of the

Indus and the Oxus, and opened Northern and Eastern Asia. Nor was he

only concerned with extending his dominions : he forwarded science by taking
in his train professional geographers, such as Diognctus and Betus— by
requiring the governors of the conquered provinces to send in descriptions of
their territories—and also by sending out expeditions to explore and survey
various points. To show what new scenes wore opened at this time, we will com-
mence with a brief sketch of his own military expedition. From the Granicus,
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on whose banks he first engaged with the Persians, he passed southwards to

Ephesus, Miletus, and Halicamassus ; thence by Patara and the south coast
of Lycia, rounding the headland of Climax, to Perga ; from this point he
turned northwards, passing through Cela;nae to Gordium in Bithynia ; then
to the south-east, through Ancyra and Tyana, Tarsus and Mallus in CUicia,
to Myriandrus ; finding that the Persians were in his rear, he returned to

Issus, and having again proved the conqueror, hastened through Ccele-Syria
and Palestine, besieging and taking Tyre, Sidon, and Gaza, and visiting
Jerusalem. Egypt submitted without a contest ; and the Emperor's visit was

chiefly celebrated by his adventurous visit to the temple of Ammon, in the
lesser Oasis, and by the foundation of Alexandria ; from Egypt he returned
to traverse the central provinces of Asia ; he crossed the Euphrates at Thap-
sacus, and the Tigris near Mosul ; Gaugamela, to the south of this point,
was the scene of another victory, which was followed by the captiire of

Babylon. Thence he passed by Susa, and through the Persian gates, to Per-

sepolis ; returning on his track to Opis on the Tigris, he passed by Ecbatana
and Ragse, through the Caspian gates, through Hyrcania, Margiana, Aria,

Drangiana, and Bactriana, to Sogdiana, in which country he wintered at Nau-
tuca ; the laxartes was the limit of his progress to the north. He returned
southwards to Bactra, and crossed the Paropamisus, Hindoolcoosh, by the route
of Bameean, to the banks of the Cophes Cahool. Below the town Nicsea
he turned northwards by the course of the Choes, the same river that is also

called the Choaspes or Evaspla, now the Kameh, to subdue the tribes of the

Aspasiacoe and Gursei, crossed the upper valley of the GursDUS, Pargikora,
and descended between the course of that river and the Indus, to Peucela, and

along the course of the Cahool river to its junction with the Indus. After a
second campaign northwards along the Indus, as far as Dirta, he crossed that

river just above the entrance of the Cahool, and passing by Taxila, a town to

the south-east of the modern Attack, he encamped on the banks of the

Hydaspes, Jhelum, in the Panjah, either near Potas, or, as some suppose,
lower down, near Jellaljpore. He first effected the passage of this river

at a point some miles higher, and having defeated Porus, traversed the

plain that intervenes between the Jhelum and the Acesines, Chenah ;

thence to the Hydraotes, Pavee, where he found a town, Sangala, on the
site of Lahore ; then, in the same direction, to the Hyphasis, Beas, above
the point of its junction with the Hesudrus, Sutlege. The great Indian
desert put a stop to further progress. He returned to the Hydaspes, and
followed the course of that river to its junction with the Indus, and thence
to Pattala, Tatta. He here divided his forces, despatching a naval expedi-
tion, under the command of Nearchus, to explore the coasts of the Indian
Ocean and Persian Gulf, while he himself returned overland through the
wastes of Gedrosia and Carmania, to Susa. His subsequent visit to Ecbatana,
and afterwards to Babylon, require no notice here. An account of Nearchus'
discoveries has been preserved to us in Arrian's works ; he coasted along the
shores of Gedrosia and Carmania, leaving the mouth of the Indus in October
B.C. 326, and arriving in the Euplirates in February, 325. In addition to this,

other expeditions were sent to explore the coast of Arabia under Hiero,

Archias, and Androsthenes ; but their discoveries were not of any great im-

portance.
We can easily conceive that the achievements of Alexander gave a great

impulse to the spirit of geographical inquiry : a host of writers followed

in quick succession, who gave descriptions of the newly discovered lands.

Onesicritus, a pUot, wrote an encomium of Alexander, with accounts of

India and the eastern provinces of Asia. It serves to illustrate the

state of knowledge in that day that he speaks of India as in size the third

part of the whole habitable world, and of Taprobane, Ceylon, (first mentioned

by him,) as twenty days' sail from the continent. Clitarchus also de-

scribed India, and wrote of the Celts and Cimbri in the west. Anaximenes,
Aristobidus, to whom Arrian is indebted for his materials, Callisthenes and
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Hieronymus followed very much in the same track. The latter was the first

Greek writer who described the antiquities of Rome. We may also here
mention Hecatseus of Abdera, a writer of the same age, who advanced out of
the beaten track to describe the Hyperboreans and the Northern Ocean,
which he names the Amalchium Mare, stating that it began from the river

Paropamisus.
1 8 The east, however, was not the only direction in which the

spirit
of

discovery found an outlet. While Alexander was pushing his conquests m Asia,
a less celebrated but not less adventurous man, Pytheas of Massilia, was
conducting an expedition to the north-west coasts of Europe. He was both a
mathematician and an astronomer, so that his observations on the pheno-
mena he witnessed, as the ebb and flow of the tide, the length of the day in

northern climates, &c. &c., were valuable to his contemporaries. He followed
the coast of Spain and Gaul, passed up the British Channel, and tlience along
the east coast of England ; leaving the extreme northern point of Britain, he

penetrated for six days into the Northern Ocean until he reached Thule.
Deterred from further advance in that direction by the mists, he returned to

the mouth of the Ehine, and thence to the coasts of the Baltic, where he
heard of the Teutones and the Gothoncs. A contemporary, Euthymenes,
sailed through the Pillars of Hercules to the Southern Ocean. It serves to

illustrate Herodotus' notion of the Nile's course, that he represents that river

as communicating with the Atlantic Ocean. Lastly, Dicaearchus, a pupil of

Aristotle, combined all the discoveries ofthe age in well executed and valuable

maps, accompanied with descriptions of the world and of
particular coimtries.

Two fragments of his work on Greece are still extant, giving descriptions of
Bojotia and Attica.

19 The successors of Alexander forwarded the progress of geographical
knowledge by their military expeditions, and more especially by their

embassies. Megasthenes, the ambassador of Seleucus to king Sandrocottus,
wrote an account of India generally, and particularly of the districts bordering
on the Ganges, as well as of the island Taprobane. Daimachus and

Dionysius, the former sent by Seleucus JSicator, the latter by Ptolemy
Philadelphus, spent many years at Palimbothra, and published accounts of
India. Patroclcs navigated the Indian Ocean : he maintained the notion,
of w hich we find traces both before and afterwards, that the Caspian was a

gulf of the Northern Ocean, and that the eastern coasts of Asia might be

circiminavigated. Seleucus himself undertook an expedition beyond the

Indus, the details of which are little known to us ; he penetrated probably
as far as Patna.

20 In the meantime philosophy was paving the way for a more correct

and scientific system of geography. Already had Plato, and after him, with

greater certainty, Aristotle, perceived the spherical form of the Earth ; both
liad also surmised the existence of other continents besides those with which
their age was acquainted, and the latter had attempted to lay down the
extent and the proportions of this upper hemisphere. Subsequent observa-
tions confirmed the important discovery of the Earth's real form, which was
believed by all but the Epicurean school, who still adhered to the primitive
notion that it was a flat surface. The views of Aristotle were disseminated

by the writings of his pupils, Theophrastus the Lesbian, and Heraclides
Ponticus : the former did further service by publishing a work on the

to{)ography of Italy ;
the preserved fragments of the latter refer to the

Cimmerians and other peoples and places in the north of Asia.

21 We now enter upon a new era in the liistory of Geography. About
the year 22*^) n.c, it took its place among the sciences, under the able

management of Eratosthenes of Cyrcne, wlio was born 27(5, and died l'J4,

B.C. This man waa educated at Athens, whence he removed to take the
office of librarian at Alexandria, at the invitation of Ptolemy Euergetes.
With stores of knowledge at his command, and living in a place which was
at once the centre of commerce and learning, he liad every opportunity of



16 DESCRIPTIVE GEOGRAPHY.

acquainting himself with the discoveries of others in every part of the world,

together with physical and mathematical science to correct and systematize
the vast mass of materials before him. His work on Geography is unfor-

tunately lost : he treated the subject methodically, dealing with the physical,
the mathematical, and the political portions in separate books : he also con-

structed maps on mathematical principles, and was the first to use parallels
of latitude and longitude. He considered the Earth to be spherical,
surrounded by a firmament of similar shape, both of which revolved
about one and the same axis, and had one centre. The equator was

supposed to divide the hemisphere into two equal halves—a northern and
a southern—and the distance to each pole he computed at 63,000 stadia,
so that the whole circumference would equal 252,000 stades. From the

equator he drew eight parallels at unequal intervals—the first passing
through Taprobane; the second through Meroe; the third through Syene;
the fourth through Alexandria; the fifth, which was deemed the great
central parallel of the northern hemisphere, through the Straits of Hercules,
Rhodes, Issus, the Caspian gates, and the Paropamisus ; the sixth through
the southern point of the Euxine ; the seventh through the mouth of the

Borysthenes, and the eighth through Thule, These parallels were crossed at

right angles by meridians, seven in number ; the central and most important
passing through Meroe, Syene, Alexandria, Rhodes, Troas, Byzantium, and the
mouth of the Borysthenes. He considered, that only a portion of the nortliern

half of the hemisphere was inhabited, equal to an eighth part of the world's

surface, and the extent of this he calculated at 78,000 stades in length, by
38,000 in breadth, so that the oblong shape resembled a Macedonian

cJilamys. The extreme points of the habitable world were, in the East,
Thina; in the land of the Seres, China; in the West, the Prom. Sacrum,
Cape St. Vincent ; in the South, the Cinnamon Coast of Africa, and in the

North, Thule. As to the details of his geographical system, we learn from
Strabo sufiicient to prove that he had gone beyond his predecessors in

topographical knowledge. He mentions, for instance, the rivers Anas and

Tagus, and Prom. Calpe in Spain ; Orkynia, the Hereynian Wood, in

Germany ; the two branches of the NUe, Astaboras and Astacus, which
surrounded the kingdom of Meroe ; the mountain Imaus, Himalaya, in

Asia; the promontory of Thinjs in China, and the Ganges. On the other

hand, it shows his ignorance in some particulars, that he represents the Ister

as communicating by an arm with the Adriatic Sea, and that he conceived
the Persian Gulf as equal in size to the Euxine. Eratosthenes took great
pains in ascertaining the distances between different places, which in many
instances he has shown with great accuracy, considering that his calculations

were based on measurement only.
22 Hipparchus of Nicsea, about 150 B.C., succeeded Eratosthenes in the

rank of ancient geographers. A severe critic of the statements, he never-
theless followed generally in the footsteps of his predecessor. His chief

merit consists in having brought astronomy to bear upon geography, inas-

much as he learnt to fix the relative position of localities, not from measure-

ment, but by observation of the heavenly bodies. He adopted, in his map,
the meridian of Eratosthenes through Alexandria, Syene, &c., and the same

separation of parallels of latitude, though with some varieties in their

position. From what we know of the details of his works, the field of

practical geography does not appear to have made any advance.

Polybius (B.C. 205 to B.C. 123) deserves notice as a topographical writer
of great merit, and still more as having perceived the intimate connexion
between history and geography. His extant works are directed, in the main,
to the former science, but we know that he also wrote some treatises on

geography. He is peculiar in his division of the world into six zones,
instead of five ; the torrid, according to his system, being divided into

two by the equator. He does not appear to have promvdgated any new
theory, or to have indulged much in speculation. On one occasion, indeed.
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he ventured an opinion, of wliich we find traces in tlie writers immediately
before him, that Asia and Africa were connected in their southern extre-

mities, and that the Indian Ocean was merely a vast lake. Generally,
however, his writings are descriptive ; and they probably conduced to a
better acquaintance with the western nations of Europe, Syria, and the
north-west coast of Africa.

During the interval that elapsed between the ages of Eratosthenes and
Strabo, there were many voluminous works published, which served as

authorities for the latter writer, but which have been wholly lost to us.

Among these the poetical works of Scymnus of Chios, B.C. 100, and of Alexander

ofEphesus—the former, descriptive of Greece, Sicily, and Italy; the latter, of

the world—the treatises on Homeric Geography by Apollodorus of Athens,
B.C. 140, and by Demetrius of Scepsis

—the Journals of Artemidorus of

Ephesus, B.C. 10(), who explored the coasts of the Mediterranean and the

Red Sea, and part
of the Atlantic Ocean—the geographical works of

Agatharchides of Cuidos, B.C. 120, and of Cornelius Polyhistor, who described

the world in forty books, are frequently mentioned by later writers.

23 The valuable work of Strabo has fortunately escaped the general fate.

This eminent man, a native of Amasia in Pontus, was born about the year
6G B.C., and died about 21 a.d. His whole life was devoted to the study of

historical and geographical science, which he further followed up and

improved by extensive travels through Asia Minor, Greece, Italy, Egypt,
and Syria. His geograohical treatise m as written in the later part of his

life, and embodies the results of his multifarious labours : it is divided into

seventeen books, the two first of which arc devoted to an Introduction,
wherein the works of his predecessors, and especially the physical and
mathematical statements of Eratosthenes and I'olybius are noticed ; the next

eight books contain the description of Europe, the following six of Asia, and
the last of Libya. Though Strabo availed himself most largely of the dis-

coveries of his predecessors, he unfortunately underrated the writings of

many who would have supplied him with valuable materials. It is a matter

equally of surprise and regret, that while he sets great store upon Homer he
casts aside Herodotus, and that while ho cites Ephorus, Artemidorus, and

others, he neglects Ctesias, Pytheas, and all the lloman historians and writers.

It is also to be regretted that he did not follow the example of his great master,

Eratosthenes, in a more systematic treatment of his subject, and in devoting
more attention to physical and mathematical geography. His aim, however,

appears to have been, not to write a philosopliical treatise, but to 8up])ly the
'

reading public' of the day with an interesting and ijistructive manual of

descriptive geography, which should serve alike for the student, the merchant,
and the general reader.

In the general theory of geography he follows closely in the steps of

Eratosthenes, repri'senting the world as spherical, and surrounded with a
concentric orb of sky, which moved round it from east to west, while the

Earth was itself stationary. ]le divided the hemisphere into two parts by
tlie equator and into five zones, and he adopted the same chief meridian

through Meroe, and tiie same parallels of latitude and longitude. The
hal)itable world was, according to his calculations, twice as long as it was

broad, and resembled in shape a Araccdonian chlamj/s, the eastern and
western extremities of the world being contracted like the laj)pets of that

robe. It was surrounded on all sides by the ocean, which formed four large

bays, c(mnected with it by very narrow channels,—viz., the Caspian Sea,
which was connected with the Northern Ocean, the I'ersian Gulf, the lied

Sea, and the Mediterranean. The Northern Ocean he describes as unna-

vigable ; nor had any one ever penetrated tlie channel of the Caspian Sea.

The Persian Gulf lay due south of the C.-isiyian, and the Red Sea in a similar

position with respect to the Kuxine. I'lie Mediterranean far exceeded the

others in size, and consisted of numerous l)asins, as the ^Egrean, the Euxine, &c.

This sea, together with the range of Tain-us to the cast, divided the world

II. C
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into two halves—a iiortliern and a soutliern division—wliich, however, did

not lead Strabo to reject the generally accepted distinction of the three

continents, Europe, Asia, and Africa.

In his description of particular lands, there arc numerous and glaring
errors : Spain, for instance, is represented as a parallelogram, like a ' hide

stretched out,' separated from Gaul by the Pyrenees, which would thus

run from north to south, parallel to the west coast. Celtiee, or France, is

also very much misshapen ; the Pyrenees and the Rhine form the boundaries
to the east and M-eat, the Ocean and the Alps to the north and south, but
the sea coast, it will be observed, runs in his map straight from Spain to

the Rhine and Elbe, the peninsula of Brittany and the Bay of Biscay
being altogether omitted. This great error led him into a further mistake
as to the position of Britain, which he describes as triangular in shape, its

longest side, which runs parallel to Gaul, terminating in two promontories,
the eastern opposite the mouth of the llhine, the western opposite to Aqui-
tania and the Pyrenees. Strange as the latter statement may appear, it is

not so very inconsistent with his calculation of the length of the Celtic

coast, which, from the Pyrenees to the Rhine, amounted to only 4300
stades. lerne, Ireland, lay to the north of Britain, and beyond that no one
coidd penetrate on accoimt of the cold. No notice is taken of Thule, nor yet of

the discoveries of Pytheas to the east of the Elbe, which river he makes the

limit of the known world in that direction. He perhaps conceived the

coast carried on in a straight line as far as the outlet of the Caspian Sea,
whence it commenced a gradual decline to the south-east, thus cutting off the
vast regions of China, Siberia, and Mongolia. Thiuso, the most easterly point,

lay in the latitude of Rhodes, at the termination of the great central range of

Imaus, near which point the Ganges reached the sea, flowing from west to

east. The coast then trended southwards to Prom. Coliacum, C. Comorin,
and the island Taprobane, and returned thence to the westward in nearly a

straight course. The continent of Asia was divided into two parts by
Taurus—viz., Northern Asia, which was subdivided into fovir districts :

—
1. The lands between the Tanais and the Caspian Sea; 2. Those to the east-

ward of that sea ; 3. The countries lying along the range of Caucasus, as

Media, Armenia, Cappadocia, Cilicia, &c. ;
4. Asia Minor within the Halys,

and Southern Asia, which included India, Ariana, Persia, Mesopotamia, Syria,
and Arabia. Africa took the shape of a right-angled triangle, the Red Sea
and the Mediterranean representing the sides containing the right angle, and a

line stretching across the Desert from a point south of C. Guardafui to the
StraHs of Gibraltar, forming the hypothenuse. His account of this continent is

scanty, and adds nothing to the discoveries of his predecessors. He mentions
the two branches of the Nile, Astacus and Astaboras, and also a lake, Pseboa
Demhca, in Abyssinia. In this continent, indeed, geography had actually
lost ground during the five hundred years that elapsed between Herodotus
and Strabo.

24 The wars oftheRomans brought distant tribes, particularly ofthe north
and the west, into contact with the civilized world, and tended to a considerable

enlargement of the field ofpractical geography. Thus, the wars in Spain against
Viriathus and Sertorius (b.c. 149—133, and 80—72), the campaigns of Ca;sar

in Gaul and Britain (b.c. 56—50), of Augustus in the countries about the
Danube (b.c. 15), of Drusus, Tiberius, and Germanicus (b.c. 12 to a.d. 1G)

against the Germans, followed up as they were by the establishment of military
colonies and the formation of roads, led to an intimate knowledge of these

quarters. But the greatest service was done by the survey of the Roman
empire, commenced by Caesar and completed by Augustus, which comprised a

description and measurement of every province, accompanied by charts and
tables. The most celebrated Greek geometricians

—Zenodoxus, Theodotus,
and Polycleitus

—were employed in the work, and an impetus was given to

the study of practical geography, the efiects of which may be traced in all the
historical writings of the Augustan age

—
Sallust, Csesar, Tacitus, and others.

The characteristic feature in the Roman school of geography consists, as
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the genius of the Eoman people would lead us to expect, in the predominance
of the practical over the philosophical element. Indeed, no advance was
made by them in the study of the physical or mathematical branches of the

subject, in which respects they adopted the opinions of the Alexandrine school.

Eome, nevertheless, produced two very illustrious geographers
—Pomponius

Mela and Pliny. The first ofthese, by birth a Spaniard, lived in the reign of
Claudius. His extant work entitled, JDe Situ Orbis, consists of three books,
in which he delineates the form and relative position of the countries of the
known world. He takes the sea as his guide, and in the first book describes
the African and Asiatic coasts of the Mediterranean Sea, with the adjacent
provinces ; in the second book, the maritime provinces on the European coast

of the same sea ; and in the third, the countries adjacent to distant seas, as

India, Germany, &c. He is more exact than his predecessors in his account
of the western and northern countries of Europe, and especially of Britain

and Ireland ; but in his account of the south and the east, he falls back to the

age of fabulous geography, and peoples the world with sphynxes, griifins, and
other fanciful creatures. He expresses his belief that Africa had been circum-

navigated by Hanno and Eudoxus ; and he surmises that Ceylon was the

commencement of another continent, as no one had yet sailed round it. He
held it probable that, in the southern hemisphere, beyond the ocean, an un-
known continent existed, inhabited by Antichthones, and he conjectured that
the Nile had its

springs there, and passed under the ocean by a subten-aneous

passage, to re-appear m this northern continent.

Pliny, who flourished between the years 23 and 79 a.d., devoted four out
of the thirty-seven books of his work on natural history to geography. To
his unrivalled industry in collecting information, both from reading and con-

versation, he added the advantage of having travelled in Spain, Gaul, Germany,
and Africa. His work bears few traces of originality, being chiefly a com-

pendium of the statements of former writers, wlio often contradict or vary
from each other ; still there are, occasionally, valuable hints as to the produc-
tions and peculiarities of districts, and the customs of their inhabitants. It is

unnecessary to present any detail of his statements, as but little fresh ground
was broken by him. He surpassed Mela in knowledge of the East, as he

correctly afiirms Taprobane to be an island, and not the commencement of a
new continent : he also seems to have had some knowledge of the Arctic

regions ; for he tells us that in Thule and the Eiprcan mountains there was
onlv one day and one night in the year. He also mentions the Sinus Codanus,
ana the islands, Scandinavia and Baltia. The interior of Africa had been

penetrated to some distance from the coast, and he gives accounts of Mount
Atlas, the course of the Niger, and of various towns on its banks. Asia,
to the north of the laxartes, and to the east of the Ganges, remained a
terra incognita.

25 The study of Ancient Geography attained its greatest perfection
under Claudius Ptolemy, the founder of the later Alexandrian School. This
celebrated philosopher flourished at Alexandria about the middle of the
second century after Christ. Besides several mathematical and astrono-

mical works bearing upon the science of geography, he composed a work

directly bearing on that subject in eight books, which was deemed the
most perfect system of geography during the middle ages, and even down to

tlie sixteenth century. Ptolemy does not deserve, nor indeed does ho claim,
all the gratitude that posterity have bestowed upon him ; much of the valuable

materials in his work Iiad been previously collected and arranged by Marinus
of Tyre (about 150 a.d), whose writings, themselves lost, arc embodied in the
work of Ptolemy. The great merit of Marinus consists in his having fixed

with greater certainty the latitude and longitude of the most famous towns
and pia^^es, by a careful study of Itineraries, compared with the measurements
recorded in earlier works. He drew maps upon a new principle, increasing
the number of the parallels, still however retaining tlie great error of making
tliem cut each other at right angles, and proceed in right, instead o{ curved lines.

c 2
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In liis description of the world he is clenr and nietliodical, commencing
with the places between the two most northern parallels, which he jjoes

through from west to east, and thence going southwards through the separate
intervals to the equator. In knowledge of topography and general geography,
Ptolemy is far in advance of Strabo. The imaginary limits of the world to

the east of Asia and the south of Africa had been exploded by recent dis-

covery, and these continents now stretched out in an \inlimited expanse of

land, unencirded, as far as experience could decide, by any circumambient

body of water. The well-known coimtries of the world had received very
nearly their correct shape and size. The only fault in the form of Spain
consists in its being somewhat elongated ; the western side of France receives

its due curve by the introduction of the Bay of Biscay ; Great Britain—Albion,
as he calls it^—is no longer triangular, but extended towards the north, with a

singular distortion, however, in its northern half, which is made to bend con-

siderably to the east. Ireland is no longer represented as lying to the north,
but to the west of England ; still the old mistake may be traced, in its being
placed too miich to the northwards, its northern point being higher than the

extremity of Britain. No great advance had been made in the knowledge of
the north of Europe ; Scandia is still mentioned as an island ; the Baltic as a

part of the Northern Ocean : the Chesinus, Divina, was the limit of his

knowledge in that direction ; he mentions the Cimbric Chersonese, the
Danish isles, and the Sinus Venedicus of the Baltic. The coasts of the Medi-
terranean are tolerably correct ; the peninsula of Greece is produced below
that of Italy ; and Sicily is brought into its true latitude. The peninsula of

Italy is, however, from some cause or other, unduly directed to the eastward.
His description of the Euxine, and of the great rivers falling into it, is

tolera1)ly full and correct.

In Asia, discovery had made great strides. The Caspian was now known
to be an independent body of water, though its direction had not been
ascertained ; for it was still thought to lie east and west. The constant
traffic across the Imaus with the Seres had led to an acquaintance with
China and the region of Cochin China, while navigators had coasted along the

shores of the Bay of Bengal to the Aurea Chersonesus, Malay Peninsula,
and even to the Sinus Magnus, Gulfof Siam. India is misshapen in outline, the

peninsula not being produced sufficiently towards the south : the interior,

however, with its towns, rivers, &c., is very particularly described.

Africa, the native soil of Ptolemy, was the least known of the three

continents. On the east coast his knowledge extended to Prom. Prasium,

probably C. Del Gado, which appears to have been the extreme point to

which the coasting trade was carried. Thence, he supposed the coast to

trend otF to the east, until it formed a junction with the south-eastern

extremity of Asia. He mentions an island, Menuthias, opposite to the
Prom, which some have taken for Madagascar, but which should rather
be identified with Pemba, or one of the lesser islands on the coast of

Zanguehar. On the western coast, no advance had been made since the

days of Hanno : the Fortunata? Insula), Canaries, occupy a prominent place
in his system, as the spot whence he reckoned his longitude. The rivers

which he mentions are difficult to identify. In the interior we meet with
notices of one, which can hardly bo any other than the Niger, with various

towns on it, Gana, Tagana, &c. The Mountains of the Moon with the
sources of the Nile are also mentioned, but the Desert is very much contracted
in breadth, and the interior is thus brought into too northerly a latitude.

26 The history of Classical Geography is generally considered to end
with Ptolemy. No one followed him worthy of the title of geographer in the

proper sense of the term ; nor was anything new added either to the science

or the practice of that branch of knowledge. There are, nevertheless, some
few names worthy of record of men who have illustrated particular provinces
or subjects. Of Greek writers, Arrian and Pausanias stand foremost ; the
former was born towards the end of the first century, at Nicomedia, and died
in the reign of Antoninus Pius. He wrote a history of Alexander's expecli-
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tion, a treatise on India and its inhabitants, and a survey or (as it is named)
Periplus of the Euxine Sea, which was undertaken by the command of the

Emperor Hadrian, full of interesting information as to places, harbours,
and the tribes dwelling on the coast of that sea. Pausanias, his contempo-
rary, travelled extensively in Greece, Macedonia, Asia, and Africa. He
published a topographical description of Greece in ten books, with accounts
of the various public buildings as they appeared in his time. This work
contains numerous incidental notices of distant countries, some of which

betray a tendency to credulity in the author. Agathemerus, who lived about
the commencement of the third century, was the author of an epitome of

geography of no great merit, extracted chiefly from the larger work of Ptolemy.
He reiterated the exploded errors that the Caspian Sea was a bay of the

Northern Ocean, and that Britain stretched from Spain to Germany.
Dionysius Periegetes, the author of a geographical poem, lived, in all

probability, towards the end of the third century. He adopted the earlier

system of Eratosthenes and Strabo, and therefore deserves no praise as a

geographer ; nevertheless his poem seems to have been extensively used for

purposes of instruction, as it underwent several revisions and commentaries,
and was twice translated into Latin.

To this period are to be assigned various anonymous writings in the form
of Peripli, descriptions of coasts and seas. Such are the Periplus of the lied

Sea assigned to Arrian, a Periplus of the Great Sea, another of the Euxine,
and another of the Euxine and the Miotic Gulf. Marcianus of Heraclea, at

the beginning of the fifth century, composed a work of this nature, entitled a

Periplus of the Outer Sea, descriptive of the coasts of India and Persia,
the north and west of Europe, and the east and west coasts of Africa.

But the most valuable work of this age, unfortunately almost wholly lost,

was the Geographical Dictionary of Stephanus of Byzantium, who flourished

in the commencement of the sixth century. This was a species of ency-
clopaedia of geography, compiled with great care and industry, in which
towns, islands, and people, were described in alphabetical order, with histo-

rical, ethnological, and mythological notices. All that has come down to us
of this most useful book is an epitome, very imperfectly put together, from
the hand of Hermolaus, towards the end of the seventh century.

27 Lastly, we must not omit mention of the Komau Itineraries as a most

important and authentic authority in respect to ancient geography. These
were of two sorts, either written or illustrated : the first contained merely the
names of places on the several routes, with the distances from each other ; the

second, a painted description of the routes, and the towns, rivers, forts, and
other objects along their courses. Of the former species we possess several

specimens
—

viz., the two Itineraries of Antonine, the one containing an
a<*count of almost all the main roads in the Koman empire, the other the
usual lines of traflic by sea; the Itinerary of Jerusalem, compiled by a Chris-

tian of the fourth century, giving an exact dcscrijjtion of the route from
Bourdeaux to Jerusalem; and the Itinerary of Alexander, designed for the use
of the Emperor Constantine in his campaign against Persia. Of the second

species, one specimen only, and this probably only a copy of the original, has
descended to us. This is commonly called the l^'eutingerian Table, after the
name of its

possessor, Conrad Peutinger. It was executed about 230 a.d.,

and was designed to be hung up for reference in a colonnade. The routes are

d(!picted in straight lines, without regard to deviations, with memoranda as to

the distances from place to place, the names of provinces, cities, woods, and
lakes.

We now take leave of the history of Classical Geograpliy, and proceed to

review tlie materials which tlu; writers, whose lives and works we have brieliy

noticed, have left for our information. Preserving as far as
possible

tlie order
which history suggests, we siiall begin with Asia, the cradle of the human
race, and the scene of the earliest political and historical events with which
we are acquainted.
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CHAPTER II.

I. ASIA. - II. ASIA MINOE.

I. Asia.

THE
name Asia is of doubtful etymology : its use may be traced up to the

time of Homer, wlio speaks of the ' meadow of Asia' about the Cayster,
and of tbe Asiones who iruiabited it. When tbe name was transferred from
this locality to the continent, is uncertain : wo meet with it in this extended
sense in ^schylus and Pindar. Asia was bounded on the W. by the Tanais,
PaJus Mffiotis, Pontus Euxinus, Mare Internum, and Sinus Arabicus ; on the

S. by the Mare Australe ; on the E. by the Oceanus Eous ; and on the N.

by the Oceanus Scythicus.
The mountain systems of Asia are simple and clearly defined : from the

extreme west proceed two ranges, Taurus and Caucasus, the latter from the

north, the former from the south of the Euxine Sea, which gradually con-

verging, form a junction in Armenia, and thence proceed in a due easterly
direction to connect with the Himalaya and the other chains of Central Asia.

Taurus takes its rise in Lycia, and follows the coast of the Mediterranean
as far as the confines of Syria and Armenia : there it divides, one brancli,

the Antitaurus, taking a northerly direction towards the Euxine, and con-

necting with Scordisus and Paryadres, offsets from the Caucasian range,
while the other continues its easterly direction, and under the name of

Niphates, joins Mount Abus, the southern limb of Caucasus. Caucasus takes

its rise at the eastern side of the Thracian Bosphorus, and pressing close

upon the Euxine as far as its coast preserves an easterly direction, forsakes

it when it trends to the south, and crosses the intervening space to the shores

of the Caspian. In its course it sends forth lateral ranges, the Moschici
Montes in Colchis, and the Abus range in Armenia, which contains the

sources of the Euphrates and Araxes, and culminates in Mount Ararat. The
former connects, as has been already observed, with Antitaurus, the latter

with Niphates, the continuation of Taurus. From the point of junction to

the east of the Tigris, the direction of the Caucasian range is preserved in

a south-easterly range called Zagrus, which follows the valley of the Tigris,
and the coast of the Persian Gulf, and declines in the plains north of the

Arabian Sea. The main ridge of Caucasus and Taurus meanwhile preserves
a due easterly direction, skirting the southern coast of the Caspian Sea,
where it received the name Caspius, Elhurz, and rising to its greatest height
in M. Corouus, Demavend: then passing between Asia and Margifina, under
the name of the Sariphi Montes, it finally united with the Paropamisus,
containing the sources of the Indus and the Oxus.

The easterly direction is stiU preserved in the Imaus and the Em5di
Montes, which together make up the Himalaya range, terminating in the

Bepyrrus, containing the sources of the Doanas, Iraioaddy, and in the
Damassi and the Samanthini Montes in Cochin-China. The northern branch
of the Imaus,* the Bolor, sends forth the great range of Kuenlun, distin-

* The ancients seem to have been aware of tlie existence and position of tiie four great
ranges whicli constitute tiie framework of Central Asia; but tlieir accounts of them are

confused, and it is witli only a certain degree of probability tliat we can identify their descrip-
tions. This uncertainty may partly be attributed to the indefinite apjilication of the name Imaus,
which, like Taurus and the modern Alps, seems to have been significant of any high range of
mountains. In etymology it resembles Himalaya, and from the description of I'tolemy it would
represent the western half of the Himalaya range: at the same time as geographers divided

Scythia into two parts, Intra and Extra Imaum, they must have iricluded under tliat name
the range now called Bolor, which runs northward from the Indian Caucasus.
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guished by the ancients as the Emodi Serici, which bound the plain of Gobi
on the south, havinfj a continuation, the Cavii Montes, in China, containing
the sources of the Bautisus, Hoang-ho : beyond these, to the north, lay the
Asmiran Montes, bounding on the east the territory of the Isscdones, the
modern Mongolia. Eeturning to the central range of Bolor, the Comedarum
Montes represent the Thian-shan range, while the Sogdii and Oxii Montes,
which bounded Sogdiana to the north, and contain the sources of the laxartes,

correspond with Kara-tagh and Ak-tagh, the westerly continuations of the
Thian-shan range towards the Caspian Sea. The mountains that lay furthest

to the north—the Annibi, Amaroei, and Auxacii Montes—were probably various

ranges of the Altai, north of Mongolia.
Kext to the mountain ranges, the rivers demand our attention, as influ-

encing the political divisions of this continent. A particular account of tliese

belongs to the description of the countries with which they are connected :

in this place it is only necessary to state, briefly, the relative positions and
direction of the most important streams.

From the southern declivities of the great central chain, four large rivers

pour their waters into the Indian Ocean, in the following order, from "\V. to

E., the Euphrates, the Tigris, the Indus, and the Ganges, which to this day
preserve their classical names. The Euphrates rises in the highest mountains
of Armenia, one of its streams issuing from M. Paryadres, the other from
M. Abus: it follows the south-westerly direction of the lower Caucasian

ranges, until it is turned by Antitaurus : thenceforward it flows in a south-

easterly direction to the Persian Gulf. The Tigris has a considerably shorter
course : it has its rise in M. Niphates, and, striking to the south-east, pre-
serves the same direction, with very slight deviations, to the Persian Gulf,

running parallel with the Zagrus range on its left bank, and gradually con-

verging to, until it forms a junction with, the Euphrates. The Indus rises

on the southern declivity of Paropamisus : its course is southerly, witJi a

Bli<(ht inchnation to the westward : receiving numerous and important tribu-

taries from the eastward, it closely follows the ridges of the Sooliman Moun-
tains, and flows into the Indian Ocean. The Ganges rises in the Emodi Montes :

thence, in a south-easterly course, it follows the general direction of the

Himalaya range, receiving all the streams that flow from it, and discharging
itself into the Sinus Gangeticus, Bay of Bengal.

On the northern side of the great central range there are two important
water-basins, the Caspian Sea and the Sea of Aral. Of the rivers that flow

into the former, the most important are the Cyrus, Kur, the Eha, Volga, and
the Daix, Oural. The Cyrus has its rise in the Coraxici Montes, the
southern limb of Mount Caucasus : it runs in a south-easterly course, parallel
to the main ridge of Caucasus, and after having received the Araxcs, Aras,
a river of equal importance, discharges itself into the Caspian Sea. The
Eha and the Daix come from the north, rising, the first to the west, the
second to the east of the Hypcrborei Montes, and flowing in parallel courses
into the Caspian. The Aral Sea* receives two important streams, the

laxartes, Sir-7\ and the Oxus, Gihun, whicli, in all ancient accounts, however,
are represented as flowing into the Caspian. The laxartes—the Araxes of
Herodotus—rises in the Oxii Montes, and in a north-westerly course seeks

tlie Aral Sea : tlie Oxus rises in Paropamisus, and consequently has a more
northerly direction than the laxartes: there is little doubt, that at one time
it act)ial]y flowed into the Caspian Sea, but that its course has been diverted

by tlie accumulations of sand which it has deposited.

Having thus laid down the prominent physical features of the continent

• The Aral Sea is not mentioned by any pcofn^aplior but Amniianus Slarcellinus, in tbc

fourth century. I'toleiny certainly mentions a hike, I'alu.s Oxiana, and I'liny, Oxus Lacus, but

tliese notices refer to some small mountain lake in connexion with the Oxus, rather than to the

Aral 8ea.
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of Asia, it remains for us to sketch out the main territorial and political
divisions noticed by ancient writers.

The north of Asia was divided into three parts:
—1. Sarmatia from the

Tanais to the Klia, and southward to the Euxine and Caspian Seas : 2. Scythia
from the Eha in the \V., to the borders of Serica in the E., and separated
on the S. by the Oxus and the Oxii Montes from Sogdiana, and by the

Imaus and Emodi Montes from India : and 3. Serica, northern China, eastward
from Scythia to the sea. Below Serica lay the region of the Sinse, in Cochin-

china; and below Eastern Scythia, India, divided into Intra Gangem, liin-

doostan, and Extra Gangem, the JBirman empire. The Indus formed the

eastern boundary of the Persian empire : the provinces that lay between
tliat river and the Tigris were comprehended under the general name of

Persis. Westward of the Zagrus range, to the banks of the Tigris, lay

Assyria, now Koordistan, reaching northwards to the Niphates range, and

touching Susiana in the S. : between the Tigris and Euphrates were Baby-
lonia, Irak-Arahi, from the point where the two rivers converge to the

Persian Gulf: and Mesopotamia, Algesira, above the point of convergence
to the Masius Mons. To the north, of Assyria and Media lay Armenia,
bounded on the N. by the river Cyrus, and on the W. by the ranges of

Scordisus and the Moschici Montes ; the high land between the Euxine and

Caspian Seas was occupied by the small territories of Colchis, Iberia, and
Albania. The large peninsula that runs westward from Euphrates to the

borders of Europe, between the Black and Mediterranean Seas, is usually
called Asia Minor, Anatolia. The eastern coast of the Mediterranean was
divided between Syria and Palestuie : while the Arab tribes occupied the
vast sandy plain which intervenes between the Euplirates and the lied Sea,
and which still retains the name Arabia.

II. Asia Minor.

§ 1. General description. — 2. Political divisions. — 3. Mysia. — 4. Lydia. — 5. Caria. —
6. I^ycia. — 7. Pamphylia. — 8. Cilicia.— 9. Cappadocia.— 10. Lycaonia and Isaiu-ia.—
11. I'isidia.— 12. Plirygia.

— 13. Galatia.— 14. Bitliynia.
— 15. Paplilagonia.

— 16. Pontus.

I Asia Minor is the name assigned to the collection of provinces,
which lay westward of the river Euphrates to the ^g«an Sea. and between
the Euxine and the Mediterranean seas. It includes certain districts, \a Inch
w ould more naturally be reckoned as belonging to Armenia; such as Armenia
Minor, Cataonia, and Commagene, which are separated from the main

peninsula of Asia Minor by the Antitaurus range. The name Asia Minor
is of comparatively modern date, not appearing before the fourth century
of our era. Classic writers applied no general name to it ; but they desig-
nated various portions of it as Asia within the Halys, Asia cis Taurum, and
the Roman province of Asia propria.

The peninsula is formed by continuations of the great Asiatic ranges of
Taurus and Caucasus ; the former running parallel to the south coast from

Lycia to Cilicia, and turning northwards on the borders of Syria ; the latter

following the line of the Euxine Sea, and ultimately crossing the Bosphoriis
into Europe. These ranges received various names in the provinces through
M'hich they passed, Taurus and Caucasus being general names significant of

any high ridge. The Taurus range commences in the S. W., opposite the
isle of Rhodes, with Prom. Sacrum ; passing upwards through Lycia with
the ridges Climax and Chimrera, it takes an easterly direction through
Pamphylia : in Cilicia it sends out several oflsets, such as Cragus and
Imbarus, but leaves a considerable plain to the eastward of these, in that

part of the province called Cilicia Campestris. At the north-eastern extremity
of this province it divides ; one limb, Antitaurus, Ildista(jh, strikes off to the

N., bounding the basin of the Euphrates, and uniting witli Scordisus and
the other Caucasian ranges ; it attains its greatest height in M. Argteus,
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Ardschisch, in Cappadocia ; another limb, M. Amanus, Almadagh, turns

sharp round to the S., pressing close upon the Mediterranean Sea near Issus.

and afterwards connectinor M'ith the Syrian Libanus ; while the main ridge
of Taurus retains its original easterly course. In the N., M. Scordisus, or

Scoedises, Chisheshi, forms the connecting link between Antitaurus and Cau-
casus ; the course of this important range may be traced through Poutus in the

rugged Paryadres, Kuttag, and further onward in the Bithynian and Mysian
Olympus, and in numerous inferior ranges along the western coast. Between
the two high ranges which thus form the framework of the peninsula, lies

an extensive plateau of level pasture land, severed from the coast districts by
a continuous mountain wall.

A glance at the courses of the river will show that the fall of the country
is toward the north ; thither flow the Sangarius, the Halys, and the Iris, the
most considerable rivers of Asia Minor. The Halys, Kizil-irmak, is by far

the largest and most important ; it rises on the south side of M. Scordisus,
follows the direction of Antitaurus into Cappadocia, curves round in the

plains of that province, and passing through Galatia, falls into the Euxine
on the borders of Poutus and Paphlagonia. The Sangarius, Sakl'ari;//e/i,
rises in central Phrygia, skirts the base of the Olympus range, and after a
most sinuous course, in which it preserves mainly a north-westerly direction,

joins the Euxine to the eastward of the Bosphorus. The Iris, Yeshil-Irmak,
receives the waters that flow from the mountain ranges of Poutus ; two large
streams contribute to form it, the Lycus from the E., rising on the north side

of Scordisus, and the Scylax from the W. The rivers that flow into the
Mediterranean from M. Taurus are necessarily short, as that range seldom
admits any passage from the interior. The Sarus, Sihtin, and the Pyrrimus,
Jyhun, iuCilicia, form exceptions to this rule, both rising to the northward of
Taurus, and having a course of considerable length. The southern provinces
are, however, well provided with water, as the streams, though not large,
are frequent and well filled. They bring ch)wn large quantities of deposit,
which in many cases, as in the Eurymedon and the river of Tarsus, baiTed
the entrance to vessels of any size ; and in some instances, has considerably
changed the lower course of the rivers.

The interior of Asia Minor is so level as not to admit of a watershed ;

hence the numerous lakes with which Phrygia abounds, Tatta lacus, Cara-

litis, and others. Towards the west of this province the higher ground
declines towards the -^ga'an, and breaks up into wooded ridges, such as

Temnus, Ida, and Gargarus, in Mysia ; Sipylus and Olympus, in Lydia ;

and Messogis and Pactyas, between that ])rovince and Carni. The rivers

flowing between these ridges have carried down vast qiumtilies ofalluvial soil,

which being deposited at their mouths, has formed new ground, and has iu

many cases materially altered the line of the coast. Thus, the Mtvander
has pushed out so much land as to enclose the ishuul of Lade, and fill up tlie

Sinus LatmTcus. The same fate has bcfalk'n the island Leuce, at the mouth
of the Ilermus ; the advance of the land in that locality was remarked by
Pliny, who states, tliat at one time Temnus stood at the mouth of the river,

but that when he wrote the hmd reached to the I'ocks called the Myrmrces ;

these have since been added to tlie continent, and are now enclosed in an alluvial

plain. The Ilernius, Kodu.schaij, rises in M. Dindvmus, in J'hrygia, traverses

tlu- region Catacecauiiirnc, and the rich valley of Lydia, receives in its course
two tributaries, Jlyllus and Cogamus, aiul joins the yKga-an in the l)ay called

after it, llernucus Sinus. The M;uan(ler, Miiido', rises more to the southward
in PJirygia, pa-ses between the ranges of Messogis and Cadmus, the foi-mer of

wliich it skirts for somt; distance, and receiving the Ilarpasus and Mars^'as
from the S., discharges its waters into the yEgican, just to the north of

M. Latmus.
The high land in the interior abounds witJi traces of volcanic agency; the

most remarkable instance of its eirects is witnessed in the district called

Catacccaumr-ne— i. e., the hurtil land, on the borders of J>ydia and Phrygia, a
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plain of lava and scoria) ; Lot springs and caves emitting mephitic vapours
are common ; while the ruins of once ilourishing cities attest the violence of

the earthquakes with which these regions have been visited.

The coasts of Asia Minor are very varied ; the northern approaches
nearest to regularity, for with the exception of a considerable sweep to the

northward in Paphlagonia, where there are two promontories, Carambis,

Kerempe, and Lepte or Syrias, Indsche, there is no deviation worthy of notice.

The outline of the western coast is, on the other hand, singularly irregular ;

from the Propontis two bays project iidand, the Sinus Astacenus and Sinus

Cianus, divided from each other by the M. Arganthonius, and Prom.
Posidium. The bays on the coast of the ^gajan are very numerous ; the

most remarkable from N. to S. are :
—the Sinus Adramyttius, opposite the

island Lesbos, also called Idaicus, from the proximity of the M. Ida ; the

Ela;us Sinus, which receives tlie waters of the Caicus ; the IIerma;us Sinus,

Bay of Smyrna, receiving the Hermus ; the Sinus Caistriauus, receiving
the Cayster, terminated to the south by the M. Mycrde and Prom. Trogiliirm,

opposite Samos ; the Sinus Latmicus, into which the Ma3ander flows ; the
Sinus lasius, and Sinus Ceramicus, in Caria, the latter terminating with
Prom. Scandaria, in the N., and Prom. Triopium, Cape Krio, in the S. The
southern coast is also irregular, but the irregularities are on a larger scale.

The bays and promontories are as follows from W. to E. :
—the Sinus Schouus,

in Caria, with Prom. Cynosscma at its eastern entrance ; the Mare Pam-

phylium, a considerable gulf between Lycia and Cilicia, terminated by Prom.
Sacrum, C. Khelidonia, in the former, and Prom. Anemurium, C. A7iemour, in

the latter province ; and the Sinus Issicus, Bay of Scaiideroon, at the north-

eastern extremity of the Mediterranean.
2 The earliest settlers in the eastern provinces of Asia Minor appear to

have been of the Syrian race: their descendants occupied, in historical times,

Cilicia, Cappadocia, Pamphjdia, and parts of Paphlagonia and Lycia. The
western provinces were occupied by Thracian tribes, probably the remnant of

that important race which crossed over the Bosphorus into Europe : such
were the Mysians, Ma;onians, Bithynians, Carians, and Phrygians. To
these original elements of population we must add some settlements of

Pelasgi on the western, and of the Phoenicians on the southern coast, which
existed in ante-historical times.

In the Homeric era there were three empires in existence—the Trojan,

Phrygian, and Lydian, the last of which survived, and under the reign of

Croesus, embraced the two former, extending over all the countries west of

the Halys. The century succeeding the Trojan war witnessed the successive

immigration of the Hellenic tribes, in consequence of the return of the Hcra-
cleids. These divided the western coast between them, the Cohans occupying
the northern portion from Abydus on the Hellespont to the Hermajan Gulf,
the lonians following them from the Hermaan to the lasian Gulf, and the
Dorians occupying the south-western coast of Caria. These colonies attained

such importance as to give the distinct appellations, ^olis, Ionia, and Doris,
to their respective districts.

The Lj^dian empire
—the first of any great importance in Asia Minor—

ceased with the capture of Sardis by Cyrus, b.c. 546 ; and the whole of the

country, east and west of the Halys, was merged in the great Persian empire.
In the political subdivision established by Darius, Asia Minor constituted

four out of the twenty satrapies, the various tribes occupying the same ground
as before, and givuig name to the districts they occupied. During this period,

Phrygia included, besides the province so called by the Eomans, Mysia,
Galatia, and Lycaonia ; and Cappadocia extended over Pontus to the borders
of Colchis.

The conquests of Alexander, B.C. 334—323, transferred Asia Minor, with
the rest of the Persian empire, to the Macedonian kingdom. After his death,
the largest portion of it—viz., the provinces Phrygia, Lycia, and Pamphylia—fell to the share of Antigonus ; Lydia to Menander ; Mysia to Leouatus ;
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and Cappadocia to Eumenes. In the meantime, various states, whicli before
the conquests of Alexander had yielded only a nominal supremacy to the
Persian kings, established their independence. Thus Bithynia, Cappadocia,
Paphlagonia, and Pontus, became separate kingdoms ; and shortly after
the death of Alexander, Pergamus also, which under Eumenes II.

(B.C. 197—158) extended over the M'hole of western Asia Minor. The
dominant power, however, during the era succeeding Alexander, was the

Syrian dynasty of the Seleucidse, which obtained all the dominions of Anti-

gonus and Eumenes, and which retained a supremacy until the entrance of
the Eomans. A new territorial division arose through the entrance of a
Celtic tribe—the Galatse, or Gallo-Graeci (b.c. 278) : invited by Nicomedes I.

of Bithynia, they poured over in vast numbers from Europe, and finally
settled m the northern part of Phrygia, where they established an indepen-
dent repubUc.

The Eomans first gained footing in Asia about 200 B.C., and by friendship
or arms, the whole of Asia Minor fell into their hands. The kingdom of

Pergamus was bequeathed to them by the last king. Attains III. (b.c. 133),
and was formed into the province Asia ; Bithynia became theirs in a similar

manner, by the wUl of Nicomedes III. (b.c. 75) ; CUicia was subdued by
Pompey (b.c. 66) ; Pontus and Paphlagonia ceased to be independent after
the third Mithridatic war (b.c. 64 ;) Galatia and Lycaonia did not fall in until

the death of the Tetrarch Amyntas (b.c. 25) ; Cappadocia (a.d. 17) at the
death of Archelaus ; and finally Lycia and Armenia Minor, after having
been transferred from hand to hand, were annexed by Vespasian. Asia
Minor was divided by the Eomans into seven provinces : Asia (i. e., Mysia,
Lydia, Caria, and Phrygia) ; Lycia ; Cilicia, with Pamphylia ; Cappa-
docia ; Galatia, with Lycaonia ; Bithynia, with Pontus ; and Armenia Minor.

Lastly, under Constantine's division, it formed a portion of the Prafectura

Orientis, which contained in all five dioceses : Cilicia and Isauria were
annexed to the Diocese of the East ; the old province of Asia, with the

adjoining districts, formed the Diocese of Asia (Asiana Dicecesis), subdivided
into eleven provinces ; and the eastern districts foi'med the Diocese of Pontus,
also divided into eleven provinces.

3 In the north-west corner of Asia Minor lay Mysia, a mountainous,
well-wooded district, bounded on the N. by the Propontis, on the W. by the

JE^scan Sea, on the E. by the range of the Mysian Olvmpus and the valley
of the Ehyndacus, which divided it from Bithynia and Phrygia; and on the
S. by the Temnus range, dividing it from Lydia. It is supposed to derive
its name from a Celtic word signifying

'

swampy land.'

The physical features of tliis district suggested to the ancients a twofold
division : the northern portion of it inclining towards the Propontis was
named Mysia Minor, Ilellesponttca, or Olymjx'ne ; the southern, with the
streams flowing towards the yEga-an, ]\Iy.sia Afajor, or Pergamene. The
chief mountain ranges were— 1. Ida, Jt/a, which rims from south-east to

north-west, in a course nearly ])arallel to the sea, containing the sources of

the Simois, Scaraander, Granicus, (tc, and attaining its greatest height in

Mount Gargarus. 2. Temnus, Kara-da(fh, which skirted the southern and
eastern boundaries of Mysia, and forms a junction with Olympus in the

north-east : it contains the sources of the Macestus, Caicus, and Mysius.
And 3. Olympus, Chc.shish, on the frontier of Bithynia.

The only river of importance in point of size—the Ehyndacus, Lupad—
flows into the Propontis : rising in Phrygia, it enters Mysia between the

ranges of Temnus and Olympus, follows tlie base of the latter northwards,
and having received the Macestus, Suku, from the south-east, not far from
its mouth, joins the sea at the western j)oint of the Ciauus Sinus. On its

banks Lucullus defeated Mithridates (b.c. 73). The other streams flowing
into the Propontis are the yK8ei)U8 and the Granicus, Kodsha Sii, which
both rise in M. Cotylus ; the latter is the most westerly of the two, and
celebrated for the victory gained by Alexander over Darius (b.c. 334.). The
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Hellespont receives numerous small streams from the range of Ida, insignifi-
cant in themselves, but deriving an interest from the Homeric poems : such
as the Percotes, Practius, Selleis, llhodius, and Siniois, Ghiumhre. The last

of these rises in M. Cotylus, receives about two miles from its mouth
the Scamander, orXantlms, Mendere, and joins the sea above the promontory
of Sigajum. The ancients represent the Scamander as the most important,
and the Simois as the tributary ; the latter was, however, the larger stream,
but not so much esteemed, as its waters occasionally failed. These streams
now lose themselves in a marsh, the sea-coast having advanced through the

accumulation of sand which they have brouglit down. In the southern part
of the province we meet with two rivers—the ^\i.i\\is,Sandarli, and the Caicus,

Aksii; both having their sources in M. Temnus, and flowing into the Elaeus

Sinus. The latter receives the tributaries, Mysius, Bercjma, Cetius, and Seliiius.

The line of the coast is irregular, and contains the following headlands : Abarnis,
on the Hellespont, near Lampsiicus ; Ilhoeteum, south-west of Abjdos ; P.

Sigeum, Jenidscheer, at the southern entrance of the Hellespont ; P. Lectum,
C Baha, formed by the extremity of Mount Ida, crowned by the altar of the
twelve gods built by Agamemnon ; and Cane, C. Coloni, opposite Lesbos, in

^olis.

Beyond the twofold division of Mysia above mentioned, certain portions
of this province received particular designations : thus, the district bounded

by the Sinus Adramyttenus on the south, and northward to Lampsacus, was
called Troas ; the coast south of this, JEolis ; and a small district south of

Temnus, about the Caicus and its tributaries, Teuthrania.
The chief towns of Mysia lay along the coast, the interior being but thinly

inhabited ; the following are deserving of notice. Cyzicus, Balkiz, on the

Propontis,was founded by a colony from Miletus ; it stood a long siege against
Mithridates ; its harbour was excellent, and from the beauty of its situa-

tion, it became a fashionable place of resort to the Komans. Lampsacus,
Lamsahi, on the Hellespont, founded by a colony from Phocaea, was cele-

brated for its wine, and as the original seat of the worship of Priapus.

Abydos, Aidos, BiooA. on the narrowest point of the strait opposite Sestos ; it had
an excellent harbour ; at this spot Xerxes threw his bridge of boats across

the Hellespont ; the town is also famous for its heroic resistance to Philip II.

of Macedon. Midway between Abydos and the promontory of Ehoeteum

lay Dardanus, with a district named after it Dardania
; whence the straits

have derived their modern appellation, the Dardanelles. Westward of this,

towards the Portus Achseorum, the remains of the Mound of Ajax are

still visible. Sigeum was founded by Mitylena;ans, on the promontory
of the same name, near the mouth of the Simois : it was destroyed by
the Ilians after the fall of the Persian kingdom. In the plain near it stood

the burial-place of Achilles, Acliillajimi, where Alexander and Caracalla

celebrated games in honour of the hero. To the south of Ehceteum, on
the banks of the Simois, and about four miles and a half from the Helles-

pont, stood the far-famed Ilium ; its position is probably identical with the

spot now called Bunarhaschi, but no remains are to be found. It is neces-

sary to distinguish from it the Ilium of historical times. Ilium Novum, which

lay about three miles to the northward; this rose into importance in the

Macedonian era. and was patronized by the Romans, who esteemed it the

original Troja. The old town is supposed to have stood on the right bank
of the Simois, with its citadel, Pergamum, on the other bank, between the

Simois and Scamander. Thymbra probably stood half a mile further down
the stream. Alexandria Troas, Eskistamhoul, on the sea coast, nearly oppo-
site Tenedos, was built by Antigonus at the command of AJexander, and rose

to great eminence under the Iloman emperors. Very few vestiges of tlie

town exist, the stone having been removed to build Constantinople. On tlie

southern coast of Troas lay, from W. to E., Assus, later Apollonia, founded

by Cohans, celebrated for its wheat and the peculiar stone (lapis Assius) used
for coffins

; Gargai'a, a colony of Miletus, at the foot of the highest point
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of Ida ; Antandrus, Antandro, at the foot of a hill on which its citadel was

placed, founded by Pelasgians, and subsequently enlarged by ^Etolians ; and

Adramyttium, Adramyti, at the mouth of the Caicus, with a good harbour.

The rich plain about the head of the Bay of Adramyttium was called the

Plain of Thebe, after the Homeric town of that name, which lay about seven
miles to the north-east of Adramyttium. To distinguish it from other towns
of the same name, it was called Hypoplacia, from the hill Placus : the

inhabitants of the city and plain are called Cilicians by Homer. Not far from
Thebe stood Scepsis, on the ^sepus, a Milesian colony, chiefly known as the

spot where the works of Aristotle and Theophrastus were buried.

The district of JSolis extended from the head of the Sinus Adramyttenus
southwards, over the border of Mysia to the Hermus. On this they pos-
sessed (until they were deprived of Smyrna) twelve cities— viz. Atarneus, Cane,
Pitane, Ela;a, Grynium, Myrina, Cyme, ^ga3, Temnus, Neonteichos, Larissa,
and Smyrna. Herodotus, in his enumeration of the confederate cities of

iEolis, mentions Cilia. Notium, and ^giroessa, in the place of Atarneus, Cane,
and Ela'a. Many of these towns were utterly destroyed by the violent

earthquakes in the reigns of Tiberius and Trajan. The district of Tcuthrania
contained the important town of Pergamum,* Bergma, the capital of the Attali,

celebrated for the manufacture of parchment ; the splendid library, collected

by its kings, was transferred to Alexandria by Cleopatra.
The islands off the coast of Mysia attained great importance in ancient

times, both from their proximity to the continent, and from their own
resources. Lesbos, now called MytUene, after its principal town, is divided

from the mainland, by a channel six miles wide, and lies opposite the ranges
of Gargarus and Ida, of which indeed it may be considered as a continuation.

It is very rocky and irregular on its coast : but possesses spots abundantly
fertile in corn, wine, and oil. The Pclasgians first settled here : subse-

quently the Cohans made it the head-quarters of their confederacy, and
erected five cities—Methymna, destroyed by the Spartans in the Pelopon-
nesian war, and Antissa, on the nortli-west coast ; Ercssus and Pyrrlia,
on the south-west ; and Mytilcne, on the east coast. Lesbos was the

birthplace of Pittacus, Sappho, and Alca^us. Between Lesbos and the main
land lay three small islands called Arginusa)

—the scene of a naval contest

between the Athenians and Spartans, B.C. 4()(5. The island of Tenedos,
Tenedos, oiFthe coast of Troas, resembles Lesbos in its features and character :

but it was much smaller, and contained only one town, Tenedos, on the

northern coast ; it was of importance as a station for vessels to ]-ut into, pass-

ing to and fro from the Hellespont. North of Tenedos lay the small group,

Calydna; ; and in tlie Propontis three islands, Proconnesus, Marmara, (whence
tjie modem name of this sea is derived,) Ophiusa, and Alone.

4 Lydia lies immediately to the S. of ^Mysia, separated from it by M.
Temnus : towards the E. it was contiguous to Phrygia ; towards the S. to

Caria, M. Messogis forming the boundary. In the Persian era its limits were
extended as far as the valley of tlie Mfeander towards the south, so that it

would include many towns properly belonging to Caria.

This province'
consists of two considerable valleys or water-basins—viz.,

that of tlie Hermus in the north, and that of the Cayster in the soutli,

divided from eacli other l)y the high range of Tniolus. The course of

tlie Hermus has been already described. The Cavster, Kara Su, or Lesser

Miiidere, rises on tin; soutliern declivities of 'imolus, and, in a south-

westerly course, meanders through the rich alluvial ])lain8 that lie between
Tmolus and Messogis, until it reaches tlie sea at Ephesus.

The central range of mouritaiiiH is the Tmolus, Jioz-dagh,
which forms the

watershed between these valleys ; it commences on the border of Phrygia,

* rei'Kamum i.s mentioned in the I'>(X)k of ItcvclatiDiia »» one of the seven churclies of At.iu;

the otliers were, Kphesus, Smynia, Thyiitira, .Sur<lin, I'liihidclphia, and I>aodica::a.
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benda round to the north-west, and approaches the sea at Smyrna, where it

received the name of Olympus. The southern ridge, Messdgis, Musatag,
divides the valleys of the Cayster and Mseander: connecting with M. Tmolus
at the head of the valley of the Cayster, it trends off towards the south-west,

approaches the sea near Ephesus, where it was known as Mount Pactyas;
then as Mount Mycale forms a long promontory, terminating in the headland

Trogilium, Cape St. Marie : the Messogis range reappears in the island of

Saraos, which is separated from the main land by a channel, not exceeding
a mile in width, the scene of the Grecian victory over the Persians, B.C.

479. The same range may be traced across the valley of the Cayster in the

high ground, which first, under the name GaUesius, then as Mimas, runs
out to the north-east, and forms the peninsula of Erythrse, and beyond that
the island of Chios : it terminates on the main land with the promontories,
Coryceum, KoraTca, Argennum, C. Ulanc, and Motena, Kara Burnu. The

promontory Myonessus, the scene of the naval fight between the Homans
and Antiochus, is situated to the westward of Lebedus.

The names assigned to the districts of Lydia are indicative of the features

of the country : thus we read of the Cilbiani Campi, in the upper valley of
the Cayster ; the Campus Caystrianus ; the Campus Hyrcanus, in the upper
valley of the Hermus ; and the Hermseus Campus. The meadow of Asia, of
which Homer speaks, lay in the upper valley of the Cayster, between the
Tmolus and Messogis. The most important territorial division was that
which lay along the coast, where the lonians settled, and established a

powerful confederacy of twelve cities—viz., Phoca3a, Erythrse, Clazomense,
Teus, Lebedus, Colophon, Ephesus, Priene, Myus, and Miletus, on the main
land ; and Samos and Chios, on the islands : it extended beyond the limits

of Lydia into Caria.

Phocsea, Palaa Foggia, the most northerly town in Ionia, was built on
a tongue of land, on either side of which was a good harbour, protected by
the island Bacchium in front. Smyrna, Smyrna, founded originally by a

colony from Ephesus, but occupied afterwards by another from Cyme, lay
near the innermost point of the Sinus Hermseus, where the clear stream of the

Meles joined the sea. Originally a member of the ^olian confederacy, it

came B.C. 688, into the hands of the lonians : it was soon after destroyed,
and for four centuries its inhabitants were scattered among the neighbouring
towns, until Antigonus founded a new city on the other side of the bay,
about two and a half miles from the old town, which became a flourishing sea-

port, and in the Roman era was deemed the most handsome of the Ionian
cities. Clazomense, Kelisman, follows, twenty-five miles to the westward ; the

town was originally built by Colophonians on the main land, but afterwards

removed to a small island, a quarter of a mile from the shore; by the orders of

Alexander a mole was carried across the intervening channel. Erythrse,
Ritre, was situated on the west side ofthe peninsula formed by Mount Mimas :

Alexander attempted to cut a canal across the neck of this peninsula, in

order to facilitate communication between Smyrna and Ephesus. Outside
the neck, southwards, stood Teos, Bodrun, the birthplace of Anacreon and
Hecatseus : its inhabitants, galled by the Persian yoke, mostly emigrated to

Abdera. About fifteen miles lower down the coast was Lebedus, which fell

through the removal of its inhabitants to Ephesus, by Lysimachus ; it was
famous for hot baths. Clarus, a small place, with a celebrated temple and

shrine, sacred to Apollo, stood half-way between Lebedus and Colophon. The
latter, was situated on the stream Hales, about two miles from the sea,

with a harbour, Notium, whither the remainder of the inhabitants removed,
when Lysimachus transferred the mass of its population to Ephesus

—this

was the town called New Colophon. Ephesus, Ayasaluch, was_ situated

on the left bank of the Cayster, covering the declivities of the hills Prion
and Coressus, and the plain intervening between them and the river. It

was first occupied by the Leleges, then by lonians, under Androclus : it rose

to great eminence, and is described by Pliny aa the 'light of Asia;' the
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mouth of the Cayster formed its harbour, Panormus, and supplied the hijjoona
called Selenusia?, on the riojht bank, near which some suppose the temple of
Diana to have stood. The chief towns in the interior were—Thyatira, Ak
Hissar, on the river Lycus, and on the road between Pergamum and
Sardis : Magnesia ad Sipylum, on the left bank of the Hermus, Manisa, the

spot where Antiochus was defeated by Scipio, B.C. 190 ; Sardis, Sart, built

on both sides of the Pactolus, in a plain at the foot of Mount Tmolus ; it

was the ancient capital of Lydia, and the residence of the Persian satraps ;

the houses were thatched, and in consequence the town was frequently
destroyed by fire : it was not walled in until after Alexander's time ; its

citadel stood on a spur of Mount Tmolus. To the north of Sardis was
the lake Coloe or Gyga;a, artificially constructed to receive the superfluous
waters of the Hermus, and so check the inundations to which the valley was
liable. Beside the lake stood the necropolis of the kings of Lydia : several

tumuli of enormous size are yet to be seen—one, called the tomb of Halyattes,
having a circumference of half a mile. Philadelphia, Allah SJiehr, lay at

the foot of the Tmolus, on a small stream that fed the Cogamus : it sufiered

severely from the earthquakes in the reign of Tiberius.

The most important islands lying off the coast of Lydia are Chios and
Samos, Chios, Scio, may be deemed a continuation of the peninsula of

Erythra? ;
a chain of hills runs from north to south, terminating in the pro-

montories Melrena and Phana?. The chief town, Chios, was situated on the
eastern coast of the island, opposite the main land, from which it was about
seven miles distant. Chios was celebrated for its vineyards, and was reputed
to have produced the first red wine. Samos, Samos, lies in the direction

east and west ; the Ampelus range, a continuation of Messogis, traverses it,

forming the promontories Posidium in the east, and Cantharium in the west.

Its town, Samos, Megalikora, was situated opposite the promontory Trogi-
lium, and was deemed one of the most beautiful towns of the ancient

world ; it was surrounded with a wall by Polycrates, and its harbour was
defended from the prevailing winds by a mole a quarter of a mile long.
Samos was about sixty miles in circumference ; Chios exceeded one hundred.
Icarus or Icaria, Nikaria, is evidently a further continuation of the same
elevation ; the range here received the name of Pi'amnus, and the eastern

promontory, Dracanum, Phanar, with a town of the same name.

5 Cakia occupied the soiith-westcrn corner of Asia Minor. On two sides

it was bounded by sea—namely, by the yEga>an on the W., and by the
Mediterranean on the S. Towards the N. the Messogis ridge separated it

from Lydia, and towards the E. the river Glaucus from Lydia, and the

Cadmus M. from Phrygia.
The most important valley

is that of the Meander, Mindere, which, it will

be observed, receives all the important streams of Caria from the south, leaving
only one valley in the eastern part of the province, wliiclx opens towards the
Mediterranean. TIio course of this river is remarkably tortuous, its bed

lying on a broad alluvial plain, which it has perhaps formed, at all events has

considerably extended by the coj^ious deposits of sand brought down from the

upper country. It receives on its right bank the Lethrpus from M. Pactyas
and the Ga!Son, a small stream from Mycale ; and on its left, the Marsyas,
Thuina, a considerable stream that joined it opposite Tralles, the Harpasus,
Jfarpasu, higher up, and the Orsmus. The water basin of the Mfcander
in Caria is headed by the ridges Cadmus and Sabbaeum towards the cast,

on the other side of which follows the valley of the Calbis, (occasionally
called Indus by Latin authors,) Tavax, which rises in Phrygia, and in a south-

easterly course reaches the sea opposite llhodcs. The Glaucus is but a
small stream ; with the bay into which it flows, it formed the eastern boun-

dary of Caria.

The mountain ranges are by no means uniform in their direction ; Messogis
in the north has been already noticed: south of the Ma-ander, two parallel

ranges run towards the south-east, Latmus, wliich directs the course of the
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Marsyas on its left bank, and Grion, wliicli I'uns out to the westward, form-

ing the peninsula in wliich Miletus is situated, and terminating in Prom.
Posidium. A continuation of this, M. Plia>nix, extends to the south, where
it meets with a range running at right angles, M. Lide, in the neighbourhood
of Pedasus, which extends westward, forming the peninsula of Halicarnassus.

In the cast the ridges of Cadmus, Salbacum, and Da)dala, offsets of the Taurus

system, run from north to south. Besides the promontories already mentioned,

Triopium, C. Krio, where the games in honour of Apollo were celebrated,

and Cynosscma, C. Cavalicre, deserve notice.

The territorial divisions ofCaria are not numerous ; Ionia continued along the

coast as far as the head of the lasius Sinus, where it met the district occupied

by the Dorian colonies. The chief seat of the Dorian confederacy, con-

sisting originally of six cities, was Ehodes, where they possessed three cities,

lalysus, Camirus, and Lindus ; on the main land they owned Cnidus and
Hailicaruassus ; Cos, on the island of the same name, completed the number.
The district bordering on the south coast opposite lihodes was distinguished
as Pera?a, more properly Persea Ilhodiorum—i. e., the land across the sea from
Ehodes.

The most important towns of Caria were situated on the coast ; the first we
meet with from the north is Priene, which, with Myus and Myletus, were the

three Carian towns of the Ionian confederacy ; it was situated at the foot of

a spur of Mycale, with its citadel on the heights behind ; originally on the

sea, it had ceased, even in Strabo's time, to be considered a sea port, as the

constant accession of land had pushed out the shore five miles. Myus was
also once a seaport town, at the mouth of the Ma^ander ; the bay, however,
became choked up with soil, and left a stagnant lake, which bred such a

plague of flies, that the inhabitants removed to Miletus. Miletus, Palatia,
the most flourishing and enterprising of all the Ionian colonies, was situated

at the southern entrance of the Latmian bay. In the time of its prosperity
it carried on a lively trade with all parts of the Mediterranean and Euxine
Seas ; and it was also famous as a school of literature and science, as the

abode of Thales and Anaximander, Cadmus and Hecatasus. It consisted of

an inner and outer
city,

with four harbours, protected in front by the islands

Lade and Asteria; the site of the
city

is now covered with a pestilential

swamp. Intimately connected with Miletus was the temple of Branchida;,
at the other extremity of the peninsula, about twenty miles distant. lassus,

Asynkalesi, lay further down tlie cosiston a small island hard by the continent ;

it belonged to the Milesians, who made it a fishing station. Myndus, Mencles,

lay somewhat to the north-west of Halicarnassus ;
it was fortified, and possessed

a good harbour. Halicarnassus, Boodroom, a colony from Trcezen, was built on

rising ground close to the Sinus Ceramicus ;
the citadel which crowned the

steep behind Mas deemed impregnable. Originally a member of the Dorian con-

federacy, it was rejected and became afterwards the seat of successive tyrannies.
Alexander destroyed it ; but it revived, and was a place of considerable

importance in the Koman era. It was famed for the mausoleum, erected by
Artemisia in honour of her husband, and as the birth-place of Herodotus and

Dionysius. Cnidus, the metropolis of the Dorian confederacy, was situated

partly on the promontory Triopium, partly on a small island connected by a

mole with the main land. In the neighbourhood was the temple where the

Dorian cities met for consultation. It is further known in history as the spot
where Conon vanquished the Spartan Pisander, B.C. 394. Along the fertile

coast of Peraa, which the Ehodians possessed imtil the time of the Persian

conquest, lay the towns Physcus, the entrepot for Rhodian commerce, and

Cauniis, founded by Cretans, and a place of considerable importance. In
the interior the towns of importance were Magnesia ad Ma3andrum, Ink-

huzar, on a spur of Mount Messogis, said to have been founded from

Magnesia in Thessaly, but in historical times in tlie possession of Miletus,
well known as the residence of Themistocles : Tralles, Guzelhissar, in a

similar position to the eastward, a place of large trade, and a favourite
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resort of the wealthy Romans : higher up the valley of the Mseander, Mysa,
at a spot called Siiltanhissar : on the south side of the Mseander, Alabanda,
in the valley of the Marsyas, celebrated for the luxurious habits of its inhabi-

tants : further to the south Statonica;a, J^ski-Mssar, erected by Autiochus

Soter, in honour of his wife Statonice : it was much adorned by the Seleu-

cidse, and became a free city under the Romans : Labranda, with its famed

temple sacred to Zeus Stratius, between Alabanda and Mylasa, to which latter

town it belonged : Mylasa, Melasso, the chief town in the interior ; it was
situated in the valley between the ranges of Latmus and Grion, ten miles

from the sea ; an isolated marble rock, which afforded stone for the many
splendid buildings with which Mylasa abounded, rises out of the plain close by
the city.

The most important island lying off the coast of Caria is Ehodus,
Rhodes, extending from N. to S., and evidently a continuation of the range of

Cadmus. From its position, its fertility, and the excellence of its commercial

regulations, it became a place of gi-eat trade. Its chief town, Uhodus, lay on
the northern coast, opposite the main land ; it was built B.C. 408, in tlie form
of an

amphitheatre, and possessed two harbours, the entrance of which was

8j)anned by the colossal statue of the Sun. The Dorians were settled in the

towns Lindus, Lindo, and Carairus, Camiro, on the eastern coast, and in

lalysus,
Neocastro on tiie northern. The island Cos, Co, in earlier times

called
Meropis, lies at the northern entrance of the Sinus Ccramicus, having

its greatest length from E. to W. Its chief town, Cos, Avas situated on the

eastern coast, with the celebrated temple of iEsculapius in its neighbourhood.
The island has received a considerable increase from the accession of soil

deposited by the currents. Uesides these islands, many were scattered about

between Icaria and Rhodes, of which we may mention Patmos, Patmo, which
derives an interest from having been the abode of St. John, at the time that

he wrote the Revelations ; Leros, Lero, tenanted by Miletus, opposite the

Sinus Jasius ; Nisyros, off Prom. Triopium ;
and Syme, in the Sinus Schonus.

6 Lycia adjoins Caria to the E. Towards the N. it was contiguous
to Phrygia and Pisidia ; towards the E. to Pamphylia ; towards the S. it

projects
mto the Mediterranean Sea, which also flanks its south-eastern coast

with the Mare Pamphylium and its south-western with the Glaucus Sinus.

It is intersected by numerous offsets of the Tauriis range, running for the

most part from north to south. The main ridge of Taurus was considered

to commence with Prom. Sacrum, C. KheUdonia, o])posite the Insula)

Cholidonia; ; rising immediately from the sea in regular elevations, whence it

received the name Climax—i. e., ladder, it reached the height often thousand

feet, terminating in the peaks Chima-ra, Ilepha-stis, and Olympus, the names
of which indicate their volcanic origin. In the western part of the province
M. Cragus bounds on the west the valley of the Xanthus ;

it terminates

in a cluster of headlands, now called Yedi-Iiooron, or the seven capes;
between the ridges of Cragus and Climax, M. Massycvtus intervenes, crossing
the country from the Xanthus to the Limyrus. The coast is rock-bound,
and offers iaw spots of egress to tin; waters of the interior ; tlie only river of

any importance is the Xanthus, Etchenrhay, which skirts the base of Mount
Cragus; the Limyrus in the east is an inconsiderable stream.

The original name of tiiis province was Milyas, and of the people Solymi ;

these -were driven l)ark from tlie coast by the Terniila', so that ni historical

times, the name Milyas was restricted to the district lyiiig on the borders of

Lycia and IMsidia. wLile the name of the people was preserved in the mountain

Solyma. The chief towns were—Telmessus, Makri, on the Glaucus Sinus :

Patara, Patara, at tlie mouth of the Xanthus, celebrated for tlie worship of

Apollo ; it possessed an excellent harbour, now tilled with sand,—and served

as the port of Xanthus, the metropolis of Lycia, whicli lay about seven miles

up the river of the same name. Xanthus was twice destroyed
—

viz., by the

Persians, and by the Jlomans under J5rutus : two miles east of Patarji, Portus

Phcenicus, Kalamaki ; then Antiphellus, Andijilo, originally the port of

II. I)
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Phellus, whicli lay in the interior; Andriiice, the port of Myra, Myra, a

considerable town situated three miles from the coast : and Pliasclis, Tekroxm,
situated on a tongue of land at the foot of Mount Climax ; its position made
it a favourite spot for pirates, on which account the town was destroyed by
ServUius Isauricus.

7 Proceeding along the coast of the Mediterranean, we next enter upon
Pamphylia, which, strictly speaking, consisted only of a narrow strip of

coast lying along the Pamphylicus Sinus, between Lycia and Cilicia. As the

title of a Roman province, it included, down to the time of Constantine,
Pisidia and Isauria. The boundaries of Pamphylia Proper to the E. and W.
are uncertain ; the river Melas appears the natural limit on the side of

Cilicia ; yet a district the other side of that was not unfrequently considered

to belong to Pamphylia : again, Strabo fixes the commencement of Pam-

phylia towards the W., at Prom. Sacrum ; Scylax, on the other hand,
reckons Olbia and Perge among the cities of Lycia, We shall here consider

it bounded on the E. by the Melas, and on the W. by M. Climax.

The Taurus range, in this province, recedes from the sea, and leaves a

well-watered district, intersected with low ridges running towards the south.

The chief streams are, the Catarrhactes, Duden-su, a violent mountain torrent

in the western part of the province ; the Cestrus, Ah-su, rising in Pisidia,

and reaching the sea to the eastward of Catarrhactes ; the Eurymedon,
Kajpri-su, famed for the victory of Cimon over the Persians, B.C. 466 ; and
the Melas, Menavgat-su, on the borders of Cilicia.

The inhabitants of this district were, as their name implies, a mixed race

of aborigines, Cilicians, and Greek settlers. The towns along the coast, from
west to east, were Olbia, Adalia, on the innermost point of the Pamphylium
Mare, probably identical with the town built by Attalus II., and called

Attalia: Side, Eslci-Adalia, an ^olian colony from Cyme, situated some-
what to the westward of the Melas ; it stood on a low peninsula, and waa
much frequented by pirates : and in the interior—Perge, a short distance

from the right bank of the Cestrus, about seven miles and a half from the

sea, interesting as the spot where St. Paul entered Asia Minor, on his

first apostolical visit ; and Aspendus, an Argive colony on the Eurymedon,
about the same distance from the sea. Both the Cestrus and the Eurymedon
were in ancient times navigable as high as these towns.

8 Cilicia was bounded on the W. by the river Melas, and on the S.

by the Mediterranean. The main ridge of Taurus separated it in the N.
from Phrygia and Cappadocia, and the ranges of Amanus in the E. from

Commagene and Syria. Within these limits lay two districts widely differing
in character, and suggesting the division of this province into Cilicia Trachaea,
or Aspera (i. e., the wild), and Cilicia Pedisea, or Campestris (i. e., the

level), which was also occasionally designated Cilicia Propria. The former
district lay to the west, where the lateral ridges of Mount Taurus, under
the names Cragus, Andricus, and Imbarus, push down close to the sea,
in a south-westerly direction, terminating in a succession of cliffs and head-

lands, which made the navigation of this coast highly dangerous. The
river Lamos may be considered the limit of CUicia Aspera, a low, gra-
velly beach and open plains succeeding to the eastward of that river, with
districts of remarkable beauty and fertility. The inhabitants of these
districts differed, no less than the districts themselves, in character and

occupations : the mountaineers, allied in race to the Pisidians and Isaurians,
led a wild, piratical life, and for a long time bade defiance to the arms of
Pome ; the inhabitants of the plains, where many Greek settlements were
formed, were devoted to agriculture and commerce, and reached a high state

of civilization.

The province was bounded to the north by an almost unbroken wall of

mountain, which, while it served as a protection from hostile incursions, was
prejudicial to the climate, inasmuch as it screened Cilicia from the cooling
breezes of the north, and left it to the influence of an almost tropical heat.
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It was traversed by two passes, one leading from Labranda in Lycaonia to
Seleucia in Cilicia Aspera, the other from Tyana in Cappadocia to Tarsus,
in Cilicia Campestris. Tlie latter is the celebrated Porta; Cilicia— the

Tauripylae of Cicero—now Goleic Boghaz, by which Xenophon and Alexander
entered Cilicia. The entrance to this pass follows from the north side a

tributary of the Sams for some distance, which it forsakes for a lateral

valley leading to a level summit, about four thousand feet above the sea ;

thence it follows the streams that flow into the Cydnus, the river of Tarsus.
The pass on the northern side was so narrow as only to admit of the passage
of eight horses abreast. Artificial defences were here erected, the remains
of which are yet visible. On the side of Syria, there were two passes over
the mountain of Amanus : the most southerly was situated between Baise and
Antioch, and named Syrige Porta>, Pass of Beilan; at its entrance, the
mountain descended quite to the sea shore, and left a narrow passage* for

about a third part of a mile, which was defended by strong gates. The more
northerly was named Anianica) Porta?, and was situated between iEgaj and
Baia? : its position is somewhat uncertain ; probably, however, the Cyclopean
remains at Temir Kapu, on the western point of the plain of Issus, near
the Bay of Iskenderoon, are identical with the gates by which the pass is said

to have been guarded. This pass must be
clearly distinguished from another

over the main ridge of Amanus behind it, which lay at the head of the

valley of the Pinarus, and led across to Commagene, and which has also been
described as the Amanicao Pyla; or Porta;. By this Darius crossed the Amanus
in the rear of Alexander, and so brought on the battle of Issus.

The rivers of Cilicia Aspera rise on the southern declivities of Mount
Taurus, and flow to the south-east ; those in Cilicia Campestris, on the
other hand, rise, for the most part, to the north of the Taurus range, and
flow towards the south-west. They lie in the following order from W. to

E. : thej Calycadnus, Ghiuk-su, a considerable stream rising on the borders
of PamphyHa, and joining the sea between the promontories Sarpedon and

Zephyrmm ; the Lamos, Lamos, already described as forming the boundary
between the two districts of Cilicia ; the Cydnus, Tersuschai, remarkable for

the coldness of its water, rising near the pass of the Porta; Cilicia?, and flowing

by Tarsus ; the Sarus, Seihun, which, rising in Cappadocia among the ranges
of Antitaurus, forces a passage through the Taurus, and, flowing through the

rich Aleion Campus, joins the sea eastward of the Cydnus ; the Pyramus,
Jyhun, which rises in Cataonia, and passing through a narrow cleft of Taurus
vith tremendous violence, follows the course of M. Amanus, and originally

lischarged itself near the promontory of Megarsus, now, however, much to

he eastward, near the ancient iEga?.
The chief towns of Cilicia, from W. to E., were these : Coracesium,

Alaya, situated on a precipitous headland, and one of the last haunts of the

pirates ; Selinus, Selinty, or Trajanopolis, at the foot of Mount Cragus, and
surrounded by the sea ; it derived its second name from the death of the

Emperor Trajan having occurred there ; Ancmurium, on a promontory of the

same name ; "Seleucia Tracha^a, SeUfkich, on the Calycadnus, founded by
Seleucus Nicator, and in the Iloman era the most flourishing town of these

parts, about nine miles from the sea; Corycus, Korykos, on the coast midway
between the rivers Calycadnus and Lamos ; about two miles distant was the

celebrated Corycian cave, a deep, rocky ravine, with a cave at the furthest

extremity : in Cilicia Campestris
— Soli, later called

Pompciopolis,
as being

the town where Pompey confined the Pirates,—with an excellent harbour ;

it was reputed to be a colony from Argos, and attained great prosperity :

Tarsus, Tcrsoos, the capital of Cilicia, situated on the Cydnus, about twelve

miles from its mouth, m a fertile and beautiful plain ;
it was made a Iloman

• In this passage were the I'ort.-c Cilici.x ct Syria;, mcntioiieil in Xcnoplion's Atuihatit, I. I

between wliicli flowed tlie C^rsuii, Merkez-xu.

d2
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city by one of the early emperors, and attained celebrity as a place of litera-

ture : it is further interesting as the birthplace of St. Paul, and the burial-

place of Julian the Apostate. Eastward of the Cydnus the shore runs

very low, and is interspersed with lagunes. The Aleian Plain stretches

inward from this between the rivers Pyramus and Sarus. Mallus was

situated at the old mouth of the Pyramus, at the entrance of the Simis

Issicus ; at the head of this bay, the remains of Nicopolis and Castabala

are visible near each other ; and on the eastern coast of it was Issus, on

the right bank of the small river Pinarus—the scene of contest between
Alexander the Great and Darius, B.C. 333. On the road between Tarsus

and Issus lay two towns of importance
—Adana, Adanah, on the Sarus ;

and Mopsuestia, Messis, on the Pyramus.
9 Cappadocia, with Armenia Minor.—Before the Persian era, all the

provinces lying between the Euphrates and the Halys, and between the

Euxine Sea and the Taurus range, were designated by the general name,

Cappadocia. A division was then established, the northern district bordering
on the Euxine receiving the title Cappadocia ad Pontum— the southern

resting on the Taurus range, Cappadocia ad Taurum. Subsequently, the

former lost altogether the name of Cappadocia, which was applied solely to

the southern district until the time of Tiberius, who assigned to the province
of Cappadocia its original extent. Cappadocia Proper, which we here treat

as distinct from Pontus, was bounded on the S. by the Taurus, and on
the E. by the Euphrates ; towards the W., an imaginary line running in

the meridian of the Tatta Lacus separated it from Lycaonia ; towards the

N. it was contiguous to Galatia and Pontus. It is said to have derived

its name from the Cappadox, a tributary of the Halys.
Cappadocia consists of two distinct regions, separated by the range of

Antitaurus, running from south-east to north-west. The westerly of these

contains the highest ground of Asia Minor, extensive grassy uplands, broken

by ravines, and interspersed with lofty mountains, with the streams flowing
into the Halys, and seeking generally a northern direction ; while the easterly
assimilates in character and productions to the provinces of Central Asia, the

streams flowing towards the south-east, and belonging to the water-basin of

the Euphrates. The former was adapted for sheep ; and its inhabitants, the

progenitors of the TurTcomans, partook of the nomad character : the latter

offered many valleys and plains, adapted for agriculture and the growth of

fruits. Antitaurus forms the water-shed between the Halys and the Euphrates ;

it culminates in the celebrated Mount Argajus, Ardshisch Tacjli, whence (as

it was currently believed) the Euxine and the Mediterranean Seas were
visible. Besides this, it sends out other offsets hardly inferior in height,
which have not received specific names in classic writers. Most of these

mountains betray signs of volcanic agency ; the numerous caves, formerly
the asylum of persecuted Christians, and even now harbouring a troglodyte

population, form a distinguishing feature in this district. The only river of

importance is the Halys, which flows through the upper portion of the province
in a wide and fertile valley, receiving numerous tributaries, one of which,

rising in Mount Argseus, is known as tlie Melas, Kara-su. This must be

distinguished from the tributary to the Euphrates of the same name, which
rises on the eastern declivities of Antitaurus, and flows through the fertile

district designated after it Melitene. Erom the same lofty region issue the

headwaters of the Cilician rivers Sarus and Pyramus. In the western districts,

the waters find no outlet, but collect in lakes, of which the Tatta Lacus,
Great Salt Lalce, is the most remarkable for size and for the briny qualities
of its water : it is situated in a plain, and surrounded by marshes.

The territorial divisions are as follows: in Cappadocia west of Anti-

taurus,—Tyanitis, in the south-west, about the town Tyana; Garsaiiria,

northward to the Tatta Lacus; Chammamene, in the north-west; Cilicia,

about the M. Argajus ; and southward of it, Bagadania : in Cappadocia
east of Antitaurus— Melitene, containing the valleys of the Melas and
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its tributaries down to its confluence with tlie Euphrates, and Cataonia to the
southward, bordering on CiUcia.

The chief towns were—Mocissus, Mujur, in the valley ofthe Halys; Mazaca,
Kaiseriyeh, the capital, situated on the north side of Argseus, and on the banks
of the small stream Melas ; it was enlarged by Tiberius, and afterwards called

Caesara;a, whence its modern name; south of JMazaca, Cybistra, the military
station of Cicero iu the Parthian war, and Nora, Zinzibar, the stronghold of

Eumenes; in the south, Tyana or Dana, KizHisar, on the route from the north-
west to the Portte Cilicia), celebrated as the birthplace of Apollonius, with a
remarkable spring in its neighbourhood. In Cataonia there were no towns in

existence so late as Strabo's time, but only mountain fortresses ; the chief
town in later times was Comfma, surnamed Aurea, at the foot of Antitaurus,
remarkable for a temple and oracle. In Melitene, a town of the same
name, near the confluence of the Melas with the Euphrates, now Malatiyeh,
rose to considerable importance under Trajan, and became ultimately the

capital of Armenia Secunda.
The mountainous district of Armenia Minor was generally considered as

belonging to Cappadocia, and as such was incorporated in the Homan province
of that name. It lay between Antitaurus and the Euphrates, separated from
Pontus in the N. by the Paryadres range, and contiguous to Melitene in

the S. Occasionally the districts of MeUtene and Cataonia were included
in Armenia Minor. After the Homan conquest of ]Mithridates, it was handed
over as a present from one person to the other, and was not finally united to

Cappadocia until the time of Trajan. In the upper valley of the Lycus,
which feU within the limits of Armenia Minor, stood the city Nicopolis,
near Devriki, on the spot where Pompey conquered Mithridates.

10 Lycaonia and Isaueia.—Lycaonia, during the lioman era, consisted
of a large extent of table-land to the west of Cappadocia, having Iconium as

its centre, and extending westward to Phrygia. Originally the name was

assij^ned
to a more easterly district, commencing near Iconium, (which then

fell into Phrygia,) and including the lower parts of Cappadocia and Cataonia.
In character, Lycaonia resembled the west of Cappadocia, though surpassing
it in flatness : there are no hills or rivers of importance, but a succession of

plains, with occasional lakes, the waters of which are strongly impreg-
nated with salt.

The chief town was Iconium, Koniych, styled by Pliny,
' urbs celeber-

rima :' it lay on the great route from the west to Syria, through the Portae

Cilicia;, and attained considerable prosperity. Lacodicsea Combusta, Ladik,
lay on the same route, somewhat to the north-east of Iconium ; its name
would suggest the existence of volcanoes in the neighbourhood ; no traces of

them, however, have been discovered, and it has ])een suggested, that the title

Combusta arises from its having been burnt down by accidental flre. Numerous
wealthy towns lay in the southern portion of Lycaonia, as Derbe, atone time
the residence of an independent prince, Laranda, Karaman, and Lystra,
situated nearer Iconium : the first and last are associated with the history of
St. Paul's travels.

IsAUKiA was a strip of wild mountain land between Lycaonia and Pisidia,
with which the ancients were little accpiaintcd, in consequence of the wild
liabits of its inhabitants. The Isaurians were attacked by Servilius, surnamed
Isauricus, and also by Pompey, by whom they were not so much subdued as

confined to their mountain fastnesses. Politically speaking, the Isaurians were
more connected with the inhabitants of Cilicia than with the Lycaonians ; in

geographical position they belong rather to the latter. The chief and only
important town in this district was Isaura, which sufl'ered severely on two
occasions—viz., when burnt down by Perdiccas, and afterwards when destroyed
by Servilius.

11 Pisidia, lay to the N. of Paniphylia, among the ridges of Mount
Taurus. Its boundaries are very uncertain : towards the N. and W., it was

contiguous to Phrygia; towards the S., toLycia and Paniphylia; and towards
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the E., to Isauria. It extended, according to some accounts, into Phrygia
Paroreia, so as to include Antioch.; Cabalia and Milyas were reckoned
sometimes with it, sometimes with Lycia and Caria.

This province is for the most part mountainous : towards the N.,

however, it assimilates in character to the plain of Phrygia. Here the

waters collect in lakes, of which the two largest were named Caralitis,

Beysher, andTrogitis, Eyerdis: in the S. it was watered by the upper courses

of the Oestrus, the Eurymedon. and the other rivers which crossed Pamphylia
to the Mediterranean Sea. The only territorial divisions in this province
were Milyas and Cabalia, both lying in the south-western angle. It is impos-
sible to fix the limits of these with any precision : Milyas seems at one
time to have included the southern portion of Phrygia ; then to have been

applied to the district between Termessus and Sagalassus ; and, lastly, to

the border land of Lycia and Pisidia. Cabalia lay to the westward on the

border of Caria, with which it was occasionally reckoned, about the course of

the river Calbis.

The chief towns in Pisidia were—Antioch, Galahatz, in a plain of the

Paroreia, foimded, it is said, by colonists from Magnesia, and visited by
St. Paul : Sagalassus, Aglason, near the source of the Cestrus, of Lace-
daemonian origin ; its citadel, situated on a precipitous rock, offered a stout

resistance to Alexander's army : Cremna, Germe, south of Sagalassus, also

remarkable for its strong position : Selge, on the Eurymedon, which claimed

Sparta as its parent state, and certainly showed a martial spirit worthy of
such descent : its inhabitants maintained their independency until a very
late period. In Cabalia there were four cities, forming a confederacy, named
after the principal member of it, the Cibyrate Tetrapolis, which existed

until about 80, B.C. :
—

viz., Cibyra, a Lydian colony, near the banks of the

Calbis ; its inhabitants were skilled in working iron : CEnoanda, Balbura,
and Bubon, which lay more to the south, and never attained any great

importance.
12 Pheygia (in the limited sense which the name received under the

Eomans) was bounded on the N. by the Sangarius, and a branch of the

Mysian Olympus, and on the S. by M. Taurus ; on the W., where it joined

Mysia, Lydia, and Caria; and on the E., where it touched Galatia and

Lycaonia, it had no natural boundary.
The aspect of this province is varied : its general character is mountainous,

but occasionally extensive plains occur. The range of the Mysian Olympxis
traverses the northern border, and terminates in M. Dindymus on the con-

fines of Galatia : another Dindymus, in the western part of the province,
contained the sources of the Hermus : in the south, offsets from the ranges
of Cadmus and Taurus enter in various directions, and gradually decline

towards the central plateau. Phrygia contained the head-waters of most of
the rivers flowing into the ^gaean Sea. The Mseander rises in a limestone
rock called Aulocrene, behind Celaense ; it unites with the torrent Marsyas,
(the Cataract of Herodotus,) in a small lake, in which both the streams dis-

appear by a subterraneous passage, emerging again by different channels,
and re-uniting near Apamea. The Mseander thence flows towards the south-

west, receiving on the borders of Lycia another tributary, the Lycus, Tckoruk

Su, which rises on the declivities of Cadmus. The small stream Obrimas,
SanduJcli Chai, (?) is supposed to have joined the Majander near Celsena;.

The Hermus rises in the heights of M. Dindymus, and flows to the south-

west ; on the same range rise also the Mysian Hhyndacus and the Thymbres,
a tributary of the Sangarius, with which it united on the borders of Bithynia;
it is probably the same river which was afterwards called Bathys. The
Alander, another tributary of the Sangarius, rises in central Phrygia, and
flows towards the border of Galatia. There were numerous lakes in Phrygia
strongly impregnated with salt; that which was called Anaua, lay to the south
of the valley of the Marauder, between Colossaj and Celeenaj : it is probably
identical with the lake Ascania, which Alexander passed by.
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This province abounded more than any other with the effects of volcanic

agency. We have already mentioned the extensive burnt plain, Katake-
kaumene, on the borders of Lydia, which produced a superior quality of vine.
Besides this, the numerous caves with mephitic exhalations, the subterraneous

passages, in which the rivers occasionally disappear, and the frequent incrus-
tations of lava, are attributable to a similar cause. It was also visited by
most violent earthquakes in the reign of Tiberius, which overthrew the prin-
cipal cities, and ruined the prosperity of the province.

Phrygia was divided into four districts—Epictetus, (i. e., the added,) in
the north, so called because it was recovered from the Bithynians, and
adjoined to the province to which it before belonged ; Salutaris, (i. e., the

healthy,) in the centre ; Pacatiana, on the western border ; and Paorea, in
the south, on the borders of Pisidia and Lyaconia. The chief towns were:—
in Phrygia Epictetus, Dorylseum, EsMshehr, on the Thymbres, on the high
road from Byzantium to Syria ; and Cotyseum, Kutaya, higher up the course
of the same river. In Phrygia Salutaris, Synnada, celebrated for its marble
quarries; Ipsus, an unimportant place in itself, the scene of the contest
between Antigonus and the generals of Alexander, B.C. 301 ; Celsense, Den-
nair, situated not far from the sources of the Mseander and the Marsyas,
which both skirted the town, and united just below it ; the citadel of Celsena;,
situated on a precipitous rook, was almost impregnable ; it sank under the

Syrian dynasty, andT its inhabitants were removed by Antiochus Soter to a

city which he built a little to the west, Apamsea Cibotus, which became one
of the most important towns of Asia Minor ; about thirty miles to the west
of Apamsea stood Pelta3, on the Ma3ander, and in the centre of an extensive

plain. Campus Peltenus, Balkan- Ovah : it was celebrated for its dyed wool.
In Phrygia Pacatiana, Colossa?, near Chonos, on the river Lycus, which
is said to have disappeared into the earth, near the town ; in the Persian
era it was a town of much importance ; it sank under the Syrian kings by the
foundation of Laodicaea and Hierapolis : but it derives some interest from the
existence of a Christian church in apostolic times, to which St. Paul addressed
an Epistle ; out of its ruins the town of Chonaj was built, on the site of the
modem Chonos. Laodicaea, JEskihissar, surnamed ad Lycum, after the river on
which it stood, on the border of Caria, built by Antiochus Deos, and named
after his wife Laodice : it rose to such eminence that it became the capital of the
Roman province Pacatiana : much of its wealth was derived from the glossy
black wool produced in the neighbourhood : it suffered considerably from earth-

quakes : a little to the north, and on the other side of the valley of the

Ma;ander, Hierapolis, Pamhook, probably a Grecian town ; it was also remark-
able for its wool, and for the numerous hot springs and mephitic exhalations
in the neighbourhood : in Phrygia Parorca, Thymbrium, to the south-east of

Synnada, and Apollonia, formerly Mordia?um, celebrated for quinces, on the
border of Pisidia.

13 Galatia, or Gallo-Gr^cia, originally a part of Phrygia, owes its

existence as a separate province to the immigration of a Celtic tribe, the
Galata;. The original seat of this people lay between the Danube and the

Alps. Marching eastward, after tlie dismemberment of Alexander's kingdom,
they crossed the Hellespont, B.C. 278, and having gained a footing in Asia
Minor bv serving in the army of jVicomcdos I., king of Bithynia, they finally
settled down in the district named after them.

Galatia was contiguous to Bithynia and Paphlagonia on the N., to

Pontus and Cappadocia on the E., to Lycaonia and Phrygia on the S.

and to Phrygia and Bithynia on the W. In the northern parts it is wild

and mountainous ; in the south it partakes of the general character of central

Asia Minor, consisting of higli pasture lands, undulating and intersected

with shallow ravines. The chief range of mountains, Olympus, Ala-dagh,
lay on the borders of Bithynia, extending from cast to west ; in its defiles

Manlius defeated the Tolistobogi. Lateral ridges, enclosing the various
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tributaries of the Sangarius, extend towards the south as far as Ancyra :

the lofty M. Magaba, Kurg-dagh, in the neighbourhood of that place,
was the scene of a contest between the Eomans and Galatians. The range of

Olgassys, Alkuz, on the borders of Paphlagonia, in the north, and of

Adoreus, Elmah-dagh, on the borders of Lycaonia, in the south, are the only
other ranges deserving of notice. The most important river in Galatia is the

Halys, wnich flows through the centre of tlie province in a broad and
sinuous course, bending round from the westerly direction it had hitherto

preserved, to foUow the north-easterly direction of the Olympus and

Olgassys chains. The western part of the province is watered by the

tributaries of the Sangarius, SakJcariyeh, flowing towards the north-west.

The Galata; were divided into three tribes : the Tolistobogi, who occupied
the valleys of the Sangarius ; the Tectosages, who Uved in the centre of the

province about the Halys ; and the Trocmi, to the east of them, towards the

border of Pontus. There were but few towns of any importance. Ancyra,
Angora, the capital of the Tectosages, situated in a high plain to the north of

M. Magaba, owed its prosperity in ancient as in modern times, partly to

the superiority of the wool produced in the neighbourhood, partly to its

central position on the road from Byzantium to the east. Pessinus, the

capital of the Tolistobogi, was situated at the foot of M. Dindymus, and is

only celebrated for the worship of Cybele, who possessed a famous temple
on a spur of that hiU. To the same tribe belonged the town of Gordium, on
the Sangarius, an old residence of the Phrygian kings, chiefly known by the
famous Gordian knot, on which the sovereignty of Asia was thought to

depend ; under the Eomans it received the name of Juliopolis. The capital
of the Trocmi was Tavium, ruins at Boghaz-Kieui, to the east of the Halys,
remarkable for a colossal statue of Jupiter, and a temple, with an asylum,
sacred to him.

14 BiTHTNiA, to the north-west of Galatia, lay along the Propontis and
the Euxine Sea, between the rivers Ehyndacus on the W. separating it

from Mysia, and the Parthenius on the E. separating it from Paphlagonia.
These boundaries give the greatest extent to the province under the
Eoman power; originally, the Sangarius seems to have been its eastern limit;
at a later period, Xenophon extends it to Heraclea. This province, the

residence, in early times, of the Bebryces, Caucdnes, and Mygdones, was
afterwards occupied by Thracian tribes, who emigrated here from Europe.
Of these, the Thyni held the coast from the Sangarius westward to Chalcedon ;

the Bith}'ni lived in the south ; while a tribe, unconnected in race with the

Thyni—the Mariandyni—held the coast between the Sangarius and Parthe-
nius rivers.

Bithynia, though mountainous, is rich and fertile. In the interior there
are numerous plains, adapted for sheep-feeding. Towards the sea-coast, the

mountains, which in their upper regions are clothed with magnificent forests,

open into sheltered valleys, where the vine, the fig, and all sorts of grain,
were cultivated. The chief range of mountains is the Olympus, Cheshish-

tagh, (a distinct range from that already mentioned in the description of

Galatia,) which commences on the border of Mysia, and traverses the pro-
vince with several lateral ridges, aU preserving a direction parallel to the
Euxine. One of these ridges, M. Arganthonius, forms the high ground
between the Cianus Sinus and the Astacenus Sinus. Of the rivers, the San-

garius and the Rhyndacus have been already mentioned. The Parthenius,
Bartan-su, takes its rise in the Paphlagonian mountain Olgassys, and after no

great length of course, joins the Euxine to the west of Amastus. The
sea-coast of the Propontis is irregular, and from this circumstance offers

numerous advantageous sites for towns. Two bays, Sinus Astacenus, Gulf
of Ismid, and Sinus Cianus, penetrate a considerable distance into the interior ;

the latter is connected with a lake, Ascania, Lake of Isnik, which has its

extension in the same direction as the bay.
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The important towns of Bithynia were Nicomedia, Ismid, the capital of

Bithynia, on the Sinus Astacenus ; it was built by Nieomedes I., and peopled
with the inhabitants of the neighbouring town, Astacus, or Olbia, an ancient

colony of the Megarians, which had been overthrown byLysimachus; it attained
a high state of prosperity, and was a favourite resort of the later Roman empe-
rors ; it is further interesting as the birthplace of Arrian, and the latest abode
of Hannibal, who was buried at Libyssa, Harakah, on the northern shore of the
Sinus Astacenus : Chalcedon, Kady-Kieui, on the same bay, near the entrance
of the Thracian Bosphorus, a colony from Megara—an important and

flourishing town, commanding the entrance to the Euxine, and affording a

ready transit to Europe, and hence selected as the fleet station by the Per-
sians in their wars against Greece : a little higher up the coast, Chrysopolis,
on the site of the modern Scutari ; the name is said to have been de-

rived from the circumstance of the Persians keeping their treasury there :

Heraclca Pontica, EreMi, the only town of importance on the Euxine Sea in

this province, a colony from Mcgaris, situated at the mouth of the Lycus, in

the district of the Maryandini ; it reached its highest prosperity under the

tyrant Dionysius, but sank under the Bithynian kings, and was finally

desti'oyed by the Roman general Cotta : Prusa ad Olympum, Brusa, at the
foot of Olyrnpus, the residence of Prusias : Nictea, Isnik, at the eastern

extremity of Lake Ascania, founded by Antigonus, with the name Antigonia,
which was afterwards changed to Nicaia by Lysimachus, after his wife's name,
Nice ; before the foundation of Nicomedia, it ranked as capital of Bithynia ;

it derives, however, its chief interest from the general council held here,
A.D. 325.

At the mouth of the Thracian Bosphorus, in the Euxine, two rocks—
Cyanei Scopuli

—rendered the entrance to that sea dangerous. The ancients,
as usual, invested these islands \\'ith imaginary horrors. It was thought that

they shifted their position (whence tlie name Piancta?), and that they closed

upon and destroyed vessels (whence the name Symplegadcs). The rocks are
now called Urek-jaki ; a passage of about two miles' breadth intervenes
between them.

15 Paphlagokia adjoined Bithynia to the E., occupying the coast of the
Euxine from the river Parthenius to the Ilalys, and extending inland to

Mount Olympus and the borders of Galatia. The name is supposed to be
derived from Shemitic words signifying

' the point of division,' the Euxine
Sea being, as it were, divided by the projection of the coast, near Sinope, on
the one side, and the Tauric Chersonese on the other. The general character

of this province is mountainous, but fertile. Towards the sea are spreading
plains, in which the olive and the other fruits of Asia Minor flourish. The
mterior is broken up by ranges of well-wooded hills rising to the height of
about two thousand feet above the sea, and terminating in the usual high
pasture grounds. Tlie ranges of hills, and consequently the river courses,

preserve a direction more or less parallel to the sea. The chief range
received the name Olgassys, Alkuz ; the minor ridges were not known by
any specific name, with the exception of Cytunis, near the coast, celebrated

for the growth of the box-tree. In the interior, there are frequent remains of

copper-mines.
The rivers of this province are mostly tributaries of the Ilalys. This river

forms the boundary on tlie side of Pontus, flowing for the most part in a deep
stream between ])recipitous l)anks, and admitting of an entrance to that pro-
vince only at one point, through a gorge now named Karu-Depch. Its

tributaries are the Aninius, Kara-au, on whose l)anks Afithridates defeated

th(,' Romans; and the Donjs, higher up the country. Tliese rivers rise in

Olgassys, and flow towards the cast ; other streams, from the western
declivities of this range, flow in tlie opposite direction, and seek the Par-
thenius and BilliiuH.

The province was occu[)ied by three distinct races: the Paphlagonians, a
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Syrian tribe, who surpassed the rest in numbers and power ; the Heneti, a
Celtic tribe, dwelling on the sea coast, about the Parthenius, and deemed the

progenitors of the Italian Venetians ; and the Chalybes, a ThraciaU tribe, who
inhabited the mountains in the eastern part of the province, and were

chiefly occupied in working the mines. The chief towns were—Sinope,
Sinub, a famous colony from Miletus, situated on a peninsula, on either

side ofwhich was a port ; it was the most important of all the Greek colonies

on the Euxine, and itself the parent of not unimportant colonies. Under
Mithridates Eupater it became the capital of the kingdom of Pontus, and was

subsequently colonized by the Romans ; it is further known as the native

place of the Cynic philosopher, Diogenes. Pompeiopolis, TasJi Kupri, on the

Amnius, with mines in the neighbourhood ; it was erected on the spot where

Pompey and Mithridates engaged: Flaviopohs, Zafaran-boU, in the south-

west, both ancient and modern names indicating the abundance of saffron in

the neighbourhood; and Hadrianopolis, on the Billajus.

1 6 Pontus, anciently called Cappadocia ad Pontum, lay along the coast

of the Euxine from the Halys to the border of Colchis, the river Acampsis
being generally regarded as its limit to the E., but sometimes the river

Phasis ;
towards the S., it was contiguous to Cappadocia and Armenia

Minor. In shape this province was an irregular triangle ; in character, wild,

mountainous, and unfruitful, with occasional plains and valleys admitting of
cultivation. Two important mountain chains occur in this province: the

Paryadres, Kuttag, which runs parallel to the sea coast in the northern dis-

trict, sending out numerous spurs towards the sea; and the Scsedises, or

Scordiscus, in the south : the Teches, whence the ten thousand under

Xenophon obtained their first glimpse of the Euxine, forms the connecting
link between the two.

The only important rivers besides the Halys, which had both its source

and its termination in Pontus, were the Iris, Yeshil-Irmak, with its tributary
the Lycus, Kulei-hissar, and the border stream, Acampsis, Bitumi. The

Lycus rises on the western declivities of Scsedises, and flows to the north-

west until it falls in with the Iris and the Scylax from the south-west ; after

their junction, the united stream was known as the Iris ; the Acampsis rises

in M. Teches, and follows the course of the Moschici Montes to the north-

east, and finally to the north. It is a violent mountain torrent in its upper
course, whence it received the names Boas and Lycus

—the former probably
the indigenous, the latter the Greek appellation for such streams.

Pontus was tenanted by a variety of wild tribes, of different race and
character. The most interesting of these were the Chalybes, or the Chaldaei,
as Strabo calls them, who have been already noticed as living in parts of

Paphlagonia ; they were scattered about the Paryadres range, where they
were employed in working iron ore, and also occupied the coast to the east of
the Iris. After the termination of the kingdom of Pontus, the province was
divided into three districts—Pontus Galaticus, on the western border, which
was subjected to a tetrarch of Galatia ; Polemoniacus, in the centre, so called

from its governor, Polemo, son of Pharnaces ; and Cappadocius, in the east,

which belonged to Polemo during his lifetime, and afterwards became the

property of Archelaus, king of Cappadocia.
The important towns of Pontus were—On the sea coast from west to east,

Amisus, Samsu7i, a good port, founded by Milesians, and after its destruction

by the Paphlagonian princes, restored by the Athenians ; Mithridates occa-

sionally resided there ; it was taken by LucuUus, and thenceforward gradually
sunk : Themiscyra, the old residence of the Amazons, on the Thermodon ; it

sunk, probably, in the Mithridatic war, as no mention of it is made during the

Roman era: Pharnacea, Kerasunt, built by Pharnaces, grandfather of Mith-

ridates, out of the spoils of Cotyora ; the mines of the Chalybes were near it ;

it appears to have been called also Cerasus, but is to be distinguished from the

place of that name, whence the cherry was introduced to Europe, which lay
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nearly twenty miles to the eastward, and never reached the same size or

importance : Trapezus, Trehisond, a colony of Sinope, which rose to great

importance under the Romans, and was constituted capital of the adjacent
district by Trajan ; it was the first friendly town which the ten thousand met
with on their retreat. In the interior, Amasia, Amasiyeh, on the upper course
of the Iris, situated in a mountain gorge, where that river forces its way through
mountains : Cabira, on the Lycus, a royal residence of the kings oi Pontus ;

Pompey enlarged it, and gave it the name Diospolis : Comana Pontica, Tokat,
on the Iris, famous for the worship of the goddess Anaitis, or Bellona, whose

temple was served by six thousand priests, and endowed with great wealth :

Zela, Zilleh, in the south-west part of the province, built on an artificial

elevation between the rivers Iris and Scylax ; Mithridates here conquered
Priarius, and here also Ca;sar gained that decisive victory over Pharnaces which
he reported to the Roman people in the words '

Veni, vidi, vici :' and Sebastia,

Sivas, quite in the south, on the banks of the Halys, a town which rose into

eminence only under the later Roman emperors.

CHAPTER III.

I. COLCHIS, IBERIA, AND ALBANIA. — IT. ARMENIA.— IIL MESOPOTAMIA.
IV. BABYLONIA.— V. ASSYRIA.— VL PERSIS.—VIL SARMATIA.

VIIL SCYTHIA, SERICA, AND SINiE.— IX. INDIA.

I. Colchis, Iberia, and Albania.

FROM
Asia Minor we proceed eastward to lands with which the Greek

and Roman writers had a much less intimate acquaintance. The
remainder of the continent was designated Asia Major, in contradistinction
to the peninsula : but neither of these titles, as has already been observed,
are used by classical writers. The Caucasus was the natural boundary of the
Persian and Roman empires, and may likewise be regarded as the limit
of the Orbis veteribus notus in this direction. The district intervening
between the Euxinc and Caspian Seas was divided into three provinces—
Colchis, Iberia, and Albania ; the first lying along the eastern coast of the
Eu-xine ; the last along the western coast of the Caspian, from the Cyrus
northward ; and Iberia between the two.

The general character of these provinces is wild and mountainous : but
each possesses plains and valleys admirably adapted for cultivation, where the

population congregated in towns and villages. Colchis produced fiax, and
its people were engaged in weaving : Iberia, oil and wine, in addition to grain
of all sorts : while Albania abounded, in the southern districts, with rich

pasture-lands and vineyards. The climate of these provinces was various :

Colchis excessively hot in summer, and unhealthy; Albania and Iberia, mild
and wholesome.

The political {geography of these provinces is soon told : they were
tenanted by a variety of independent tribes, diflering widely in race, lan-

guage, and degree oi civilization. Colchis yielded a nominal submission to
the supremacy of the Persians, and afterwards ])ecanie part of tiie Pontic

kingdom. It was presented by the Romans to Polcino, after tlie death of
Mithridates, and iinally became a tributary state to the Jionian empire.
Iberia yielded a simih-ir submission, first to the Persians, afterwards to tho
Roman empire. Albania was occu])ied by twelve distinct tribes subject to

one king, until the Per.sian empire gained its supremacy, from wiiich it

reverted, as the two former, to the Roman empire.
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1 Colchis, Mingrelia, was bounded on the S. by tbe Acampsis, on the
N. by Caucasus, on the E. by the Moschici Montes, and on the W. by the
Euxine. The chief river was the Phasis, Rion, rising in the Moschici Montes,
and flowing with a rapid and copious stream to the westward, until it joined
the Euxine, near a town of the same name. It received various tributaries—
the E,hion, Glaucus, &c. Besides this, a vast number of mountain torrents

poured down from Caucasus to the Black Sea. Colchis is more famed in

mythical than in historical geography. The name, indeed, occurs in no writer
earlier than ^sehylus; but the scene of the golden fleece is laid in this district,
at a town named JEa, which does not appear in any subsequent account of
the country, and which is probably altogether misplaced. The only places
to be noticed are—Pityus, Souhgoum, a Grecian seaport town of considerable

importance in the north of Colchis, which the Romans strongly fortified—
Dioscurias, under the Romans named Sebastopolis, a Milesian colony, and
a place of considerable commerce—Cytsea, on the Phasis, and Sarapana, on
the same river, near the border of Iberia.

2 Ibeeia, Georgia, was bounded by the Moschici Montes on the W.,
Caucasus on the N., the river Alazonius on the E., and Armenia on the S.

This mountain-girt land was accessible in only four points :
—one pass followed

the course of the Phasis, from Colchis; a second, the course of the Cyrus, from
Armenia ; a third led by the Alazonius to Albania

; and a fourth, by the Sar-

matica), Caspise, or Caucasise Pylee, to the north. The chief river was the

Cyrus, Kur, which rises in the western mountains, and flows in a south-

easterly direction towards the Caspian Sea, receiving in Iberia two con-
siderable tributaries—the Cambyses, Yori, and the Alazonius, or Abas, Alazan,
which both rise in the Caucasus. The towns of importance were—Harmor-
zica, on the Cyrus ; Mestleta probably in the neighbourhood of Tiflis ; and
Artanissa, somewhat to the north of the last named.

3 Albania, coiTesponding with the provinces Daghestan and Shirvan, lay
along the Caspian Sea, from the Cyrus upwards to the Ceraunian branch
of the Caucasus. It was watered by the tributaries of the Cyrus, as well as

by numerous coast streams. A ridge of Caucasus penetrates the whole length of

Albania, crossed in the neighbourhood of Derbend by a fortified pass, named
Pylae Albanise. Of the towns of Albania nothing is known beyond their

names and positions
—Gsetara and Albana on the Caspian; Osica, at the con-

fluence of the Alazonius and Cyrus; and Chabale near the Albanian gates.

II. Armenia.

Armenia followed to the south of the three provinces just described,

separated from Albania by the river Cyrus, and from Iberia and Colchis by
the Moschici Montes : it stretched southwards to M. Masius, on the border
of Mesopotamia, and to the border of Assyria : the Euphrates formed its

western, and the Araxes its eastern boundary. This district is still called

Armenia.
Armenia is the highest ground of western Asia : it consists of a com-

plicated knot of mountain ranges, whence the various important systems
of Caucasus, Zagrus, Taurus, and Caspius, diverge to the north, south,

east, and west. The centre and cradle of all these is the high plateau*
of Armenia, a bleak and desolate region, intersected by various snow-capped
and impassable ridges. The range of Taurus, on the eastern bank of the

Euphrates, forks off into M. Masius, Karajeh DagJi, towards the south-east,

and M. Niphates, (i. e. the snow mountain,) Hatrasch Dagh, towards the east.

Antitaurus, in the north, likewise connects with two ranges, viz. ; by M.
Capotes, with the central Abus, and by the Scaedises and Paryadres, with

* Tlie plain of Moosh, to the nortli of Niphates, has an elevation of four thousand feet

above the level of the sea.
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the lower limbs of Caucasus. In tlie eastern part of the province, these
northern ranges verge towards the southern point of the Caspian Sea, where
they unite with the continuation of Taurus and Niphates under the name of
M. Caspius. The southern boundary ofArmenia is irregular; from the eastern
termination of M. Masius, on the border of Mesopotamia, it crossed the Tigris,
and followed the course of the Gordya;i jVIontes, the Koord mountains, to the

north-west, until it met the valley of the Centrites, which it followed to the
south of lake Van and then fell into the line of the M. Caspius.

The streams of Armenia flow in all directions—the Euphrates to the

south-west, the Tigris to the south-east, the Araxes to the east into the

Caspian, and the Acampsis to the west into the Euxine. The Euphrates,
divides in its upper course into two considerable streams : the northern,
Kara-su, rises in the ranges of Sca?dises ; the southern, which is the most

important, Marad-su, in M. Abus. The latter branch is the Euphrates
of Xcnophon ; it flows to the west, receiving the Teleboas, or Arsanius, from
Niphates, and many other tributary streams. The Tigris, the Hiddekel of

Scripture, rises on the southern declivities of JSTiphates, and receives in

Armenia these three tributaries—the Nymphocus, river of Mciafcrihin; the

Nicephorius, stream of Bctlis; and the Centrites, Suhtan-chai, flowing from
the north-east, and joining the Tigris where it cJianges its course from east
to south-east. The Tigris is a violent stream, running in a rocky bed, and
hemmed in by the ranges of the Carduchi IVIontes on the left, and M.
Masius on the right bank. The Araxes, Aras, rises not far from
the northern branch of the Euphrates : in its upper course it received
the name of Phasis (the Phison of Scripture), under which title Xenophon
describes it: flowing eastward it received the Harpasus, Arpa-cJiai, some-
what to the north-west of Mount Ararat. The course of the Acampsis
has already been noticed. Armenia contains several extensive lakes—
Arsissa, Van, near the Tigris ; Lychnitis, Erivan, to the north-east of Ararat,
and Thospites, in the valley of Diarhckr.

Armenia was divided into numerous districts, the names of which may, in

many cases, be identified with the modern appellations : for instance,—
Chorzene, Kars ; Carduchi, Koords ; Ossarcne, Erzeroom. The district

Sophcne lay in the south-west, and with AciHsene formed a separate kingdom,
under the Seleucida'. Armenia, though so inaccessible and unfavourable to

an invading army, appears to have fallen an easy prey to the dominant

power, whatever that might be. It formed in turn part of the Assyrian,
Median, Persian, Macedonian, and Syrian kingdoms: under Artaxias, B.C. 189,
it became independent. Towards the termination of tlie first century of our
era, it became a bone of contention between the liomans and Parthians.

Trajan reduced it to the state of a lioman province, and it remained part of
the Eoman empire until a.d. 44t), when it fell into the hands of the Persians.

Armenia contained few towns of any size ; the population was scattered
about in villages. Artaxata, Ardaachat, the capital, was situated on the

Araxes, to the east of Ararat : it was said to have been founded by
the advice of Hannibal : its fortifications were strong : nevertheless it Mas
several times conquered, and w as burnt down by Corbulo. Tigranocerta, the
later capital of Armenia, built by Tigranes, was situated in the south of the

province : its position is uncertain : some have, without good reason, iden-

tified Scrt with it: it is more probably far to the westward, on the site

of Amfda, Diarhckr, on the upper course of the Tigris. Araamosata, a

strong fortress, lay in the plain of Soj)hene, between the valley of the

Euphrates and the sources of the Tigris. Artenuta, on the lake Arsissa,

Van, and AmTda, on the Tigris, were towns of a comparatively late date.
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III. Mesopotamia.

Mesopotamia was the Greek translation of the native name, Aramna-
haraim—the ' land between the rivers' Euphrates and Tigris. The title

seems to have come into use about the time of the Seleucida), before
which period the Greeks treated it either as a part of Syria or of Assyria.
The boundary on the N. was M. Masius, separating it from Armenia, and
on the S. the Median wall, separating it from Babylonia. It is now deno-
minated Algesira.

With the exception of the border range of Masius, and a spur of the

same, M. Singara, Sindjar, to the east of the Mygdonius, Mesopotamia
was one extensive, unvaried plain, affording rich pastures to the north of the

Chaboras, wherever there was sufficient irrigation, but to the south of that

river degenerating into a mere sandy desert. It was devoid of wood, with the

exception of the declivities of Masius, which supplied timber for the fleets

said to have been built by Trajan and Severus in this province. The southern
district cannot be better described than in the words of Xenophon, who calls

it
'

Arabia,' as being tenanted by a horde of Scenite Arabs :

' The land is on

every side a plain as level as the sea, and full of wormwood ; whatever other

shrubs or reeds grow there have an aromatic smell, but no trees appear.'
The rivers of Mesopotamia are, the Euphrates and Tigris, with the tribu-

taries of the former, Chaboras and Belias. The Euphrates attains its greatest
breadth at Thapsacus, where it is about 800 jards across ; below that place
it wears a deeper channel in the alluvial soil through which it flows, and
sufiers a diminution of its waters from the numerous artificial channels

into which it is divided for the purposes of irrigation. The Cliaboras,

Khahur, the Araxes of Xenophon, has its sources in M. Masius ; it flows

towards the south, receiving the Mygdonius from the neighbourhood of

Nisibis, and the Saocoras from Singara, and joins the Euphrates at Circesium.

The Mascas mentioned by Xenophon is not a river, but an artificial channel

of the Euphrates, drawn round so as to insulate the town Percote.

The political history of Mesopotamia is much the same as that of Armenia :

it formed a portion of the ruhng powers of the world in their various eras—
Assyrian, Median, Persian, Syrian, and Poman. It was divided into two

districts, Orsoene to the north-west of the Chabur, and Mygdonia to the east

and south-east of that river. The chief towns were as follow : Edessa, or

CaUirhoe, Orfa, on the Scirtus, a tributary of the Belias—probably the ' Ur
of the Chaldees' of Scripture ; Batnse, to the south-east of Edessa—Sarug of

Scripture ; Carrse, Haran, or Charran, on the Belias, to the south of Edessa,
where Crassus was defeated by the Parthians ; Nicephorium, or Callinicum,

at the junction of the Belias—it was built by Alexander's orders, and

completed by Seleucus Nicator; Circesium, Karchemish, Kerkesiah, at the

junction of the Chaboras, a well-fortified town ; Nisibis, otherwise Antiochus

Mygdonise, Nisihin, on theMygdonius, whichranked as the capital ofMygdonia,
and was an important depot of Eastern merchandize—it was three times

destroyed by the Romans, and as often restored ; Singara, in the centre of

the country, near the hiU of the same name— it was fortified by the Eomans,
who sent a colony there ; Atra>, Heddur, in the southern district, not

far from the Tigris ; and Caenaj, on the Tigris, above the confluence of the

great Zab.

IV. Babylonia.

I Babylonia, or Chald^ea, the Shinar of Scripture, commenced on the

south side of the Median wall, and stretched thence to the Sinus Per-

sicus. It was bounded on the E. by the Tigris, on the W. it occupied
both banks of the Euphrates, and extended some short distance into the

deserts of Arabia. It corresponds with the modern Irak-Arabi, as far as

the bank of the Euphrates.
This province corsists of an imbroken alluvial plain, sinking at certain
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places into deep hollows wkere the waters collected in lakes and marshes,
devoid of stone, and, with the exception of groves of palm and cypress trees,

which were in ancient times abuncfantly cultivated, devoid also of wood. In
this naturally monotonous country, the hand of man supplied various

objects of interest : numerous artificial elevations, crowned with temples,
broke the uniformity of the horizon ; canals cut in every direction rendered
the waters of the Euphrates and Tigris useful for irrigation, and regulated
the periodical inundations of the former river, at the same time that they
served as high roads of traffic, and contributed to the salubrity of the air ;

the absence of stone was compensated by an abundance of clay for bricks,
and of numerous springs of naphtha, which supplied a powerful cement ; and
thus Babylonia was, in ancient times, (in strong contrast to its present
appearance,) a land of cities and gardens, thickly populated, and abounding in

all the necessaries of life. The Median wall, now called Sidd Nimriid, said to

have been built by Semiramis, and to have had a height of 100 feet, a thick-

ness of 20 feet, and a length of 60 mQes, stretched across from Opis, on the

Tigris, in a south-westerly direction, to the Euphrates, coming upon that

river near the entrance of the first canal. The northern part of the province
was intersected by four large canals, within a space of thirteen miles, in the

neighbourhood of Seleucia ; the largest of these was called Naarmalcha, or

the King's Canal. There were also two large canals on the west side of the

Euphrates : the Naarsares, which struck ofl" from the Euphrates near the
Median wall, and ran nearly parallel to it, until it rejoined the united Tigris
and Euphrates not far from the sea ; and the Pallacopas, which left the

Euphrates below Babylon, and discharged the superfluous waters of that river

into a large lake. The Euphrates and Tigris joined their streams in

Mesopotamia, (above the present point of junction at Korna,) in the valley
now occupied by the Shat-al-Hie. The united rivers received the name
Pasitigris, Shat-el-Arah, and discharged themselves into the Persian Gulf,

probably by two mouths. Ostium Occidcntale, as Ptolemy calls it—the

Euphrates of Nearchus—and the Ostium Orientale, or the Pasitigris.
The territorial divisions of Babylonia were, Mcssene, in the north, where

the rivers approached each other ; Chaldsra, in its restricted sense, on the

right bank of the Euphrates, from Babylon to the sea ; and a second Mcssene
on the shore of the Persian Gulf. The capital was Babylon, or Babel, Hillah,
built on both sides of the Euphrates, in the form of a quadrangle ; the western
half was the most ancient, and contains the ruins called Birs N'tmrud. On the

eastern side of the river, which was traversed by a bridge, was situated the

palace of Nebuchadnezzar, with the celebrated hanging gardens. Babylon was
taken by Cyrus, b.c. 538 ; Darius dismantled it of its walls ; it sank finally

through the erection of the towns Seleucia and Ctesiphon, so that in Pausanias'

time only the walls remained. Seleucia, on tlie right bank ofthe Tigris, opposite

Ctesiphon, and north of Babylon, was built hy Seleucus Nicator, and soon
became the most important place of trade in the country. It was ruined by
the liomans, Trajan first having sacked it, and afterwards Verus. To the
north of it, was Sitace, Eski Bagdad, about a mile and a half from the Tigris;
then Cunaxa, not far from the Euplirates, below the King's Canal, where Cyrus
the Younger engaged with Artaxerxes, B.C. '1^1

; Pirisabora, Anhar, a large

city near the Median wall, and at the entrance of tlie Naarsares Canal;

Ai)amca, Korna, at the present junction of tlie Euphrates and Tigris ; Tercdon—
[lerhaps Bas.wrah—on the western branch of the Pasitigris, near the sea;

Ampe, whither Darius transplanted the Milesians, not far from the mouth of
the Tigris ; and Alexandria, or Charax, built by Alexander at the mouth of

the Tigris, and rebuilt by an Arabian prince, Spasincs, after whom it was
named in later times.

2 The Babylonian kingdom is said to liave been founded about 2000 B.C.,

and existed down to the time of the Persian conquest, B.C. 538. The terri-

torial extent of this kingdom was, however, confined to the neighbourhood of

Babylon, until the conquests ofNabopolassar, 025—604. That sovereign aided
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the Medes in the destruction of Nineveh, defeated the Egyptian monarch
Pharaoh-Necho at Circesium, and established the Chaldseo-Babylonian
kingdom over Mesopotamia, Phoenicia, Syria, and Israel. This was the era
of the greatness of Babylon, and the date of the most wonderful erections in

and about that city. After the death of his successor, Nebuchadnezzar, the

kingdom sank ; it received its deathblow (538) in the capture of Babjdon by
Cyrus. Thenceforward it formed part of the kingdom of Persia : in the
division of Alexander's dominions, the old Babylonian kingdom fell to

Seleucus, and formed part of the Syrian empire, until the advance of the

Parthians.

V. Assyria.

1 AssTEiA, like Babylonia, is the title ofa kingdom as well as of a province.
As a province, it was bounded by the Tigris on the W. ; M. Choatras, and
its continuation, Zagrus, on the E. ; the Carduchi Montes and Niphiites
on the N. ; on the S. it was contiguous to Susiana. It was a long, narrow,
mountain district, well watered by the tributaries of the Tigris, little wooded,
but generally fertile, and abundant in asphalt and naphtha. It corresponds
with the modern Kurdistan, and with the Ashur of Scripture.

The tributaries of the Tigris, which flow from the Zagrus M. towards
the south-west are : the Lycus, or Zabatus, Great Zab, with its tributary,
the Bumadus, Kha^ir, on the banks of which Alexander defeated Darius ; it

joins the Tigris below Nineveh ; the Caprus, Little Zab ; the Physcus, or

Tornadotus, Odorneh, which joins just above Opis ; the Gyndes mentioned

by Herodotus, probably a branch of the Kerah, or Kara-su : at the head of
the valley of the Silla, was the pass over the Zagrus into Media, called

Pylse Media3.

Assyria was divided into a variety of districts, of which we shall

only notice Adiabene, about the Lycus, and Aturia, about Nineveh. Both
these names were occasionally applied to the whole province ; they
appear, however, not to have been strictly contemporaneous divisions, for

Adiabene in later times included Aturia. The towns of Assyria were, the

capital, Ninus, or Nineveh, Nunia, opposite Mosul, near the Mespyla) of

Xenophon, on the left bank of the Tigris, above the junction of the Lycus :

it was partially destroyed in the time of Sardanapalus, b.c. 817, and fully by
Cyaxares the Mede, b.c. 606 ; the town never rose again, but there appears
to have been a fort erected on its site by the Parthian princes : Ctesiphon,
the second capital of Assyria, opposite Seleucia, the ruins of which two cities

are now called Al-modain—it was the winter residence of the Parthian kings,
and in Julian's time strongly fortified : xirbela, Arbil, in Adiabene, between
the Lycus and Caprus, the head-quarters of Darius before his engagement
^ith Alexander : the battle is sometimes called the battle of Arbela, but it

actually took place at Gaugamela, near the river Bumadus : Larissa, the
Eesen of Scripture, ruins of Nimrud, near the junction of the Lycus—it was
deserted at the time of the retreat of the ten thousand ; Ecbatana, Amadtyeh,
on a tributary of the Zabatus ; and Opis, at the junction of the Physcus, an
old commercial town, which early disappeared. A district named Calachene,

lying along the Tigris, to the north of Nineveh, is probably the same
mentioned in Scripture under the name Halah, whither the ten tribes

were transplanted ; in the same neighbourhood, the river Chaboor, may repre-
sent the Habor, if the passage in 2 Kings, xvii. be read,

' Habor the river of
Gozan.' Habor is also identified with the Mesopotamian Chaboras, and with
the hill Chaboras between Media and Assyria.

2 The kingdom of Assyria included in its greatest extent, Mesopotamia,
Babylon, Media, and Persia. Shalmaneser, about 730, extended his conquests
to the borders of Egypt. In the reign of Sennacherib it sunk, and it M'as

finally overthrown B.C. 606 by the coalition of the Medes and Babylonians
against it. It afterwards became part of the Persian empire, and shared its

lot in the various revolutions which it underwent.



ANCIENT GEOGRAPHY. 49

VI, Fersis.

J 1. Media. — 2. Median Empire, — 3. Susiana. — 4. Persia. — 5. Carmania. — G. Parthia.—
7. Hyrcania. — 8. Aria. — 9. Drangiana. — 10. Gedrosia. — 11. Aracliosia. — 12. Paropa-
misadae.— 13. Bactria.— 14. Sogdiana.— 15. Margiana. — 16. Persian Empire.— 17. Par-
thian and Bactrian Kingdoms.— 18. The later Persian Empire.

Persis is a name commonly applied in Ancient, as Persia in Modern
Geographv, to all the countries lying eastward of M. Zagrus to the river

Indus. Tliis use of the name is improper, because it is neither co-ex-

tensive with the province or with the kingdom of ancient Persia; ifc has,

however, been adopted by geographers, and is therefore adhered to. It

includes the provinces Susiana, Persis, Carmania, Gedrosia, Media, Hyrcania,
Parthia, Aria, Arachosia, Bactria, Margiana, and Sogdiana, We will first

describe the western provinces, Media, Susiana, and Persis.

1 Media was bounded by the Araxcs on the N., the Caspian Sea on the

N.E., M. Zagrus on the W., and M. Charbanus, separating it from Susiana,
on the S. It thus comprises the modern provinces, Azei-hijan and Ghilan,
with parts of Irak-ajemi and Mazanderan. It is generally a mountainous

district, particularly towards the north, but eminently fertile ; the plains and

valleys of Atropatcne
—the Nisa;i Campi, famous for its breed of horses—

and the coast district of the Caspian Sea, were and are famous for all sorts

of vegetable productions. The mountain ranges are irregular in their direc-

tion : iVr. Caspius and the Zagrus range in the west have already been men-
tioned : the former reaches its greatest elevation in j\I. Coronus, Demavend,
on the border of Hyrcania ; a lateral ridge of Zagrus, M. Jasonius, penetrates
into the centre of the province. The cliief rivers are—the Amardus, Kizzil-

ozien, perhaps the Gozan whither the Israelites were transplanted, which
ri.'ses in the heights of Zagrus, and flows towards the north-cast into the

Caspian Sea ; and the border-stream Araxcs. The Cambyses and the Straton
were small coast-streams ; the former in the nortli-west of the province, tlie

latter near Hyrcania, An extensive lake, named Spauta, now the Lake of
Urmia, is situated in the north-west corner of Media : its waters are exces-

sively salt and bitter.

Media was divided into two districts—Media Magna in the south, and

Atropatcne in the north-west, so called from Atropates, a native, who esta-

blished an independent kingdom after Alexander's death. The chief towns
were—Ecbatana, called in Scripture Achmeta, llamadan, in Aledia Magna,
the ancient capital and treasury of Media, said to have been built by Dejoces,
and surrounded by liim with a sevenfold fortification : it was captured by
Alexander, and afterwards by Soleucus and Antioclius ; and so great a plunder
was taken from it, that the Syrians coined four thousand talents out of the

precious metals ihoy found there ; Raga;, tlie Ilages of Scripture, to the east of

Ecbatana, near tlie Parthian frontier and the modern Tehran : it was reputed
the largest city of Media ; having been destroyed (perhaps by an earthquake),
it was restored by Seleucus Is icator, with the name Europus ; the district

about it was called Ilagiana, and contained tlie celebrated Nisican plains;
Gaza, or Gazaca, in Atropatcne, the summer residence of tlie Median kings ;

and Phraa.«!i)a or Vera, to the south-cast, their winter quarters, the former to

the south or the lake Spauta, and the latter at a greater distance to the south-

east. The shores of the Caspian Sea were occupied by the Cadusii, or Gelae,
as far south as tlie Amardus,

2 Media was the seat of an independent empire, from b.c, 708 to .558.

This empire, at its greatest extent, readied westward to the Ilalys, and cast-

ward over Persia, though its limits in tliis direction are not known. The
period of its highest j)rospcrity wa.s under Phraortes, circ. B.C. OiO. It was

merged in the Persian kingdom by Cyrus, B.C. 558.

3 SrsiAXA was an extensive plain to the S. of Mcflin, between the Tigris
on the W., and the Parachoathras (a continuation of Zagrus) on the E. ;

II. E
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towards (he S. it was bounded by tlie Persian Gulf and the river Arosis : it

corresponds with the modern KhuzLstan. It was a fruitful district, but un-

healthy on account of the lieat; the coast was inaccessible through lagoons
and marshes. The chief rivers, besides the Tigris, are — the Choaspes,
liaroon, which rises in Parachoathras, receives the Eulams, Ahzal, near Susa,
with the Iledyphon, and joins the Pasitigris not far below the junction of

the Euphrates and Tigris : the waters of this river were celebrated for their

purity : the Coprates, a tributary of the Pasitigris, and the Arosis, Tab, on
the border of Persis. Of the districts into which tliis province was divided,
we will mention Elymais, to the south-east of the Choaspes, from which the

Scripture name Elam is applied to Persia ; and Cissia, on the mid-course
of the Choaspes, about Susa. The towns worthy of notice were—Susa, the
Shushan of Scripture, ruins at Shuster, on the left bank of the Choaspes,
the winter residence of the kings of Persia ; it is said to have been founded

by Tithonus, brother of Priam, and finished by his son, Memnon, whence it

was called Memnonia ; Seleucia, or Soloce, on the Hedyphon; and Azara,
on the same river, with a celebrated temple of Diana; it is supposed to be
the town mentioned 1 Mace. vi. 1, 2.

4 Peesis, the metropolitan province of the Persian empire, lay along the

gulf from the river Arosis on the W., to the Bagradas on the E. ; towards
the !N. it extended up to the central plateau, and was separated from Parthia

by a low offset of Parachoathras. It corresponds with the modern province
J/hrs. Little was known of it by the ancients except the north and west

districts, which the expeditions of Alexander had somewhat opened. Tlie

route from Susiana to Persis crossed the Parachoathras by a succession of
difficult passes, commencing with the Portse Susiada?, and terminating with
the Pylae Persica?, the latter situated to the south-west of Persepolis. The
chief river, Araxes, JBe7id-emir, rises on the borders of Susiana, and flows

towards tlie east ; it receives the Medus, Pvlu-ar, near Persepolis, and dis-

charges itself into a large salt lake, now called Bakldegan. The Cyrus, earlier

AgradataS; flowed by Pasargadse, on the eastern border. There are, besides

these, numerous small rivers flowing into the Persian Gulf. This province is

very unequal m climate and character : the northern desert district, called

Para,'tacene, is liable to the extremes of cold and heat, and is only fit for

sheep-feeding ; the central district contains many spots famous for fertility,
such as the plain of Persepolis, and the modern valley of Shiraz; the sea-

coast is swampy and unhealthy. The chief towns were—Persepolis, north
of the Araxes, destroyed by Alexander; the beautiful ruins are now called

TaJcJit-i-DscJiemscliid : and Pasargadse, on the Cyrus, to the south-east of

Persepolis, wheie Cyrus was buried; it is supposed by some, but without

reason, to have been a suburb of Persepolis; its position is at present a
matter of doubt.

5 Caemania, which still retains its ancient name in Kerman, bordered
on the Persian Gulf from the river Bagrada in the W., to the promontory of

Carpella in the E., and stretched inland to the borders of Parthia. The
southern district was rich in grain, fruits, and precious metals. One district,

named, Nurmanslier, to the east of Persepolis, is still famous for its fertility ;

through this Alexander's route led on his return from India. On the other

hand, the northern parts of the province adjoining the wilderness were barren,
and only adapted for sheep-feeding. The only hill which received a specific
name was M. Serairamidis, also called Strongylus, near the neck of the

Persian Gidf. The chief towns were— Carmaiia, Kerman, in the interior,

possibly an emporium of eastern commerce in the most ancient times : and

Harmuza, on the coast; the people retired thence to a neighbouring island,

Hormuz, whence the straits are called. There are numerous islands at the

entrance of the Persian Gulf.
6 Paethia, or Partliiene, now Khorassan, lay to the north of Caruania,

between Media on the W., and Aria on the E. ; towards the N., it was

separated from Ilyrcauia by M. Caspins. It was a barren, sandy desert,
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broken towards the northern frontier by the offsets of M. Caspius, and so
little valued by the Persians, that it was considered as a mere appendage of

Hyrcania. It was, nevertheless, the abode of a brave and warlike race, who
opposed an effectual barrier to the lloman power in the east, and who suc-

ceeded in establishing a kingdom that extended from the Euphrates to the

Ganges. There are no rivers of any importance. The chief town was Heca-

tompylos, usually identified with Dameghan— more probably Jah Jlrm,
situated under M. Caspius, in the northern part of the province ; it received
its name from the number of gates leading to the various routes. A later

capital, named Sauloe, or Nisaja, in the district Nisroa, is of uncertain position.

7 Hybcania was a narrow strip of coast-land between M. Labuta and
the Caspian Sea ; M. Coronus separated it in the W. from Media ; while
towards the E. it stretched to the river Ochus. It corresponds with Astrahad,

part of Khorassan, and the eastern part of Mazanderan. It was fertile in

every sort of fruit and grain, and well-wooded, but much infested with wild
beasts. The rivers have not been identified. The capital was Zadracarta, or

Carta, probably also Syrinx, near the Caspian Sea. The Dahge, frequently
mentioned for their skill in riding and shooting, occupied the eastern part of
the province ; the Mardi the western,

8 Aria,* the most important of the eastern provinces, lay to the E. of

Parthia, bounded on the N. by Sariphi Monies, which separated it from Mar-
giana ; on the E. by the district of Paropamisada; ; and on the S. by Drangiana.
It corresponds with the soutliern part oi Khorassan. It is intersected in the
N. by ridges of the Sariphi Montes, and in the centre by M. Bagous, Ghooi\
the western limb of Paropamisus. Its fertility was very great, and it was

especially famous for its wine. The only river, the Arius, Herat or Heri-

rood, rises in Paropamisus, and flowing towards the north-west, by Herat,
loses itself in the sands. The towns were—Artacoana, or Alexandria Ariana,
Jferat, on the Arius, founded by Alexander in his march through Aria, on
the site of the older capital : and Susia, on the borders of Parthia, the ruins
of which are visible to the north of Mushed.

9 Dbangiana, to the south of Ana, did not form a separate province
under the Persians, but was first distinguished as such by Alexander. It was

contiguous to Gedrosia on the S., Arachosia on the E., and Parthia and
Carmania on tlie W., and corresponds with Scistan. The rivers of this

province are—the Etymandrus, Htlmund, which rises in the Indian Caucasus,
and flows towards the south-west,, discharging itself into the Lake A.T\a,,Zurrah;
and the Pharnacotis, Furrah-liood, which comes from the borders of Aria,
and flows into the same lake. The northern district was named Anabon,
with the towns Phra, Bigis, and Gari, on the sites of the modern Ferrah,
lieest, and Ghore. In the south-east lived the Ariaspa;, or Euergetae

—
i. e., Benefactors, so called because they rescued the army of Cyrus from death

by starvation. Tiicy were for that service presented with their freedom. Tlic

towns of Drangiana were—Prophthasia, to the north of the Lake Aria ; and

Ariaspe, on the Etymandrus : the site of the former is probably at Pesha-

u-arun, to the north of the La^-e of Zurrah.
10 Gedhosia, now Bechorhistan, lay southward of Drangiana to the

Persian Gulf, and occupied the interval between Carmania and the Indus.
The north is generally fertile, but along the coast stretches an arid wilderness,
in which the armies of Semiramis and Cvrus perished, and where Alexander's

Iiost, on their return from India, narrowly escaped the same fate. There are

numerous mountain-chains in the interior, mostly running in a direction

• The eastern provinces of I'ersia were occaxionally comprised under tlie common appella-
tion, Arfana, a name derived from one of tlie provinces. Aria, and still cxisfinj; in tlie modern
Inm; the geotrraphical use of that term has, however, led to great confusion, partly from the

interchange of the terms Aria and Ariana, which are lx)th applied to t!ie province— partly from
the undelined limits of Ariana, which i« sometinu'ii extended over I'arthia and Media, as well

aa over the eastern provincca.

£2
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parallel to tlie sea, down which the torrents pour in winter, and supply the

wells, on which the natives depend. The cultivated grounds abound with

palms and aromatic herbs. Altogether, this province is not so desolate or

impassable as Arrian's account would lead us to think. The rivers are mere
mountain-torrents, swollen in winter and dry in summer: the most important
are, the Arabis, Poorally, and the Tomerus, BJiusool. The towns were^
Ora, near the sea-coast, probably the same town as Eambacia, Iloormara,
whither Alexander sent a colony: the inhabitants of the neiglibourhood were
of Hindoo extraction ; Omana, a harbour in the west ; and Pura, the capital
in the interior, perhaps Bunpoor.

11 Aeachosia lay to the north of Gedrosia, between the rivers Ety-
mandrus and Indus ; on the north it was bounded by the ranges of Paropa-
misus. This mountainous and fertile province corresponds with Candahar,
the north of Beeloochistan, and the south of Cahul. The chief range was known
as the Paryeti Montes, Soliman, a southerly offset of Paropamisus. The
river Arachotus, which, according to Ptolemy, flowed into the Indus, is either

the Lora, which flows westward and loses itself in the sand, or the Urghundah,
a tributary of the Helmund. The town Arachotus is of uncertain position ;

by some, the ruins of Gholani-shah, in the south, are identified Mith it. The
more modern town of Alexandria, founded by Alexander, is very probably
Candahar.

1 2 The Pahopamisad^, the inhabitants of the mountain ranges of the

Paropamisus, Hindoo Coosh, and of the modern province of Cahul, occupied
the border land of Persia towards India. Alexander crossed this district

tv^ ice in his eastern expedition : it is intersected in every direction with

mountains, which are capped with snow for the greater part of the year,
and contain beautiful and fertile valleys. The rivers flow eastward to

the Indus—namely, the Cophen, or Cophes, the Cahul, with its tributary the

Pendshir, and the Choas, Kameh, a northern tributary of the Cahul. The
tribes were numerous : the Cabolitse lived in the north, and have bequeathed
their name to the district : their chief town was Ortospana, or Carura, pro-

bably Cahul, at the point where passes from the north, south, and east met.

Alexandria ad Caucasum, founded by the emperor, was situated at the foot of

Paropamisus, to the north of Ortospana, perhaps at Ghorhund, or Bamean.
Gauzaca is probably the modern Ghuznee.

13 Bactria, or Bactriana, Balk was bounded by the Oxus on the N.
and E., by Paropamisus on the S., and by the desert of Margiana on tlie W.
It is, on the whole, a mountainous district, but contains some very fertile

steppes and valleys, the former of which aflbrded pasture for a fine breed of

horses, while the latter produced all sorts of grain and rice. The Oxus with

its tributaries, the Bactrus or Dargidus, Delias, and the Artamis •water it. The
towns were—Bactra, Balhh, on the Bactrus ; Zariaspe, to the westward, but
of uncertain position ; Aornus, near Bactra, with a strong fortress ; and Drepsa,
or Adrapsa, to the south of the province, probably Indorah. Another Alex-

andria was built on the northern side of Paropamisus, near Khoolvom.

14 SoGDiANA, to the north of Bactria, was bounded by the Oxus on the

S. and W. ; the laxartes, Sihoun, on the N.; and the Comedarum Montes on
the E. : it corresponds with part ai Independent Tartary and Bokhara; some

portion is yet called Sogd. This province consists of extensive steppes in

the W., rising gradually towards the high mountain-chains of Central Asia.

The rivers were—the Oxus, Jihoon, already noticed, and the laxartes, Sihoon
or Sirr : the latter formed the extreme northern limit of Alexander's

expedition. The towns were— Maracanda, Samarkand, in the fertile valley
of the Polytimetus, Sogd or Kokik, the capital : Cyrcshata or Cyropolis, to

the north-east, on a tributary of tlie laxartes ; it was built by Cyrus, and

destroyed by Alexander : Alexandria Ultima, on the laxartes, probably near
the modern Khojend, founded by Alexander as a border-fortress : Alexandria

Oxiana, probably near the modern J:wri/iee .- Tribactra, north of the Oxiana
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Palus, perhaps near Bokhara : and Bagoe, in the north-west, on the border
of the desert.

15 Mabgiana lay to the south-west of Sogdiana, between Hyrcania on the
W., Aria on the S., from which it was separated by the Sariphi Montes, and
Chorasmia on the N.: it corresponds with the northern part of Kharassan : it

is for the most part a sandy waste, interspersed with oases, which now afford

herbage for the flocks of the wandering hordes of Turcomans. The river

Margus, Moorghab, rises in the Sariphi Montes, and flows towards the north-
west ; formerly it united with the Ochus, and afterwards with the Oxus ; at
the present day it loses itself in the sands. We read also of a river Ochus in

this province : it may be the Tejend, but the name is applied to so many
streams, being apparently an appellative for '

river,' that it is impossible to

identify it with any degree of accuracy. The towns were—Antiochia Mar-
giana, Meru, founded by Autiochus Soter, near the banks of the Margus, on
the sit« of a deserted town, Alexandria ; and Misaja, probably in the north-

west, on the border of Hyrcania.
16 Having thus described the various provinces which made up the

country Persis, it remains for us to define the limits of the Persian kingdom,
and of the various sovereignties into which it was subsequently broken up.
The establishment of the Persian empire dates from the conquests of Cyrus,
B.C. 558—529. He subdued Media, Babylonia, (with its dependencies, Syria,
Palestine, and Phoenicia,) Assyria, Asia Minor, and the whole of Persia to

the Oxus northward, and the Indus eastward. His successor, Cambyses,
529—521, added Egypt, Lybia, and Cyrene. Darius, 521—485, though
unsuccessful against the Scythians, enlarged his dominions towards the west,

by gaining possession of Macedonia, and towards the east, by an expedition

against the tribes on the banks of the Indus and its tributaries. The com-
mencement of the fifth century may be deemed the culminating period of
the Persian empire. Though it began speedily to retrograde towards the
commencement of the fourth century, yet the body of the empire held

together until the conquests of Alexander, who added its vast dominions to

the Macedonian empire, b.c. 330. After Alexander's death, Persia formed

part of the Syrian empire, under the Seleucidaj: this dynasty had but a weak
hold over the subordinate governors of the distant provinces: and hence
arose in the north-eastern part of Persia two powerful independent kingdoms,
Parthia and Bactria, whicli deserve particular notice.

17 The kingdom of Parthia, under the Arsacida?, was established B.C.

250, and lasted until a. d. 226. It reached its greatest extent under
Arsaces VI., circ. IfiO B.C., who extended his conquests westward to the

Euphrates, eastw ard to the Indus, and northward to the confines of China.

The capital of this empire was Ctesiphon, on the Tigris.
The kingdom of Bactria rose at the same time as the Parthian, but did

not exist longer than about one hundred and thirty years, from B.C. 250 to

B.C. 12G, when it was incorporated witli Parthia. We know little of the

history of this kingdom : its rulers appear to have extended their sway over
North India, Malabar, and as far as the confines of China.

18 Tlie old Persian kingdom was restored, a.d. 220, by Artaxerxes, the

first of the Sassanides, who incorporated Parthia and all the ancient provinces
of Persia, between the Indus, Oxus, Euphrates, and the Persian Gulf, into

an empire, which existed with various fortunes into the Middle Ages.

VII. Sarmatia Asiatica.

The countries that lie in the northern and eastern regions of Asia,

beyond the Caucasus and the laxartes in the former direction, and beyond
the Indus in the latter, were liitle known to the geographers of Greece

and Rome. A very brief account of them will therefore suffice. The district

immediately north of the Caucasus, bounded on the west by the Tanais,

Don, and on the east by the llha, Volga, was entitled Sarmatia Asiatica. The
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eastern ranges of M. Cducasus, which penetrate to the northern extremity of
the Caspian Sea, were called the Cerauuii Montes; a low range between the
Den and Volga, the Hippici Montes ; and the western range of the Caucasus,
near the Cimmerian Bosphorus, was distinguished as Coraxicus. The general
course of the Volga, with its tributary, the Kama, is described with tolerable

accuracy by Ptolemy. The Don was also well known, and one of its tri-

butaries in Sarmatia, the Achardeus, Manytch, is mentioned : some of the lesser

rivers also, as the Anticites, Kuban, also called Vardanus ; the greater and
less E.hombites, the leia, and the Beisu, flowing into the Euxine ; and the

Udon, Kouma, and Alonta, Terek, flowing into the Caspian.
SauromatsB or Sarmatje is the generic name for the people inhabiting this

vast district : of the numerous tribes, whose names are recorded, we will

only mention the Sindi, who occupied the angle formed by the Palus Mseotis
and the Euxine ; the Bosporani, about the Cimmerian Bosphorus, who sub-
dued the Sindi, and established a kingdom of much importance ; the Achaji,
on the shore of the Euxine, reputed to be the descendants of some Achaean
settlers, who came here after the Trojan war ; the Siraceni, or Siraci, near the
eastern extremity of the Euxine ; the Aorsi or Adorsi, on the northern coast
of the Caspian and north of them the royal Sauromata?. The Budini and the

Thyssagetse of Herodotus would also fall within the limits of Sarmatia.
The towns were—Sinda,a Greek town, south of the Bosphorus; Phanagoria,

a Milesian colony, on the Bosphorus, the chief emporium in these parts ;

Tanais, also a Milesian town, at the mouth of the Don, a place of considerable
trade ; and TJspe, the capital of the Siraci. Between the northern extremities
ofthe Caspian; and Euxine, Ptolemy places Columnse Alexandri. As Alexander
did not enter these regions, it has Seen conjectured that the pillars may have
been erected here by Sesostris.

^VIII. Scythia, Serica, Since.

I The remainder of northern Asia received the undefined appellation

Scythia, which Ptolemy divides into two parts, Scythia intra and Scythia extra
Imaum—i. e., to the W. and E. of Imaus. In the vV. the Eha separated it from
Sarmatia; in the S. the laxartes from Sogdiana, and theEmodus from India:
towards the N. and E. its boundaries were undefined : in the latter direction

it was contiguous to Serica. The Hyperborei Montes which foi-med the western
barrier of Scythia correspond with the Ural Mountains : the northern ridges
were called Alani Montes, the southern Ehymnici, E. of the Volga, containing
the sources of the Ehymnus, Gasuri, which flows into the Caspian eastward of
the Volga : the Norossus was another limb of the same range, containing the
sources of the river Daix, Ural, which also joins the Caspian. The Aspisii
Montes, the waters from which flow into the laxartes, correspond with the

Tchingis Mountains: the Tapuri range lay to the eastward of the Caspian:
Ms. Anarcei formed the connecting link between the Ural and Altai ranges,
the Annibi and Auxacii of the ancients. Besides the Ehymnus and Daix we
read of a river Paropamisus, probably the Obi.

The tribes 'of Scythia were distinguished in Herodotus's time into three
classes—the royal, the agricultural, and the nomad—a distinction which, how-
ever, applies more properly to the European than the Asiatic Scythians ;

for Herodotus (it must be observed) extends Scythia over what is more gene-
rally called Sarmatia. The most important races in western Scythia were—
the Aorsi, who occupied the country eastward as well as westward of the

Eha, and the Massagetas, a powerful tribe, occupying a great portion of

Independent Tartary, Khiva, and the steppes of Kirghiz, southwards to the
laxartes. They probably derived their name from the river Mias, which has its

rise in the Ural Mountains. To the E. of these were—the Sacaj in the steppes
ofthe KirghizKhasaks to the west of the great desert of Gobi : the great route
to Serica lay through their country, w here we may place the Turres Lapidese or
Hormcterium of Ptolemy, a fortified caravanseray, supposed to be situated in
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the pass called Chatsatan : the Thyssa^etas and the lyrosc, the progenitors of
the modem Turks, lived about the upper courses of the Volga and tlie Kama :

N. of these the Argippsei, also called by Herodotus Phalacri or Bald-heads,
the progenitors of the Kalmucks; the name Argippsei denotes the use of
white horses by this tribe—a peculiarity yet existing among some of the
Siberian tribes : in the north were the Arimaspi, the inhabitants of the Ural

range, whose occupation consisted in working the gold mines of that region.
In Scythia extra Imaum, we hear of the Auzacita; with a town Auzacia j

S. of these, the extensive tribe of the Issedones in Thibet: and the land of Casi**

to the westward under Imaus. In the extreme N. amid the ridges of Altai,
dwelt the Abii and the Hippophagi Scytha;.

2 Serica corresponds with Mongolia, and the north-western parts of
China. It was intersected by the Asmirsei Montes, the Siolki Mountains.
The rivers known to the ancients were the CEchardes, perhaps the Amour,
and the Bautes, the Hoang-ho.

This country was celebrated for the manufacture of silk, which was carried

overland through Scythia and Parthia to Ixome and the western parts of

Europe. The capital. Sera, was situated in the N.W. of China, perhaps near

Singan or Honan. Other towns are mentioned of imccrtain position, as

Isscl'ou Serica, Asmira^a, &c.

3 The Sinae dwelt to the S. of Serica in CocMn-China, Camhoja, and the

southern parts of China. Ptolemy, who describes this country, does not

assign the ocean as the eastern boundary, imagining that the continent

might stretch out farther. To the W. it was contiguous to India extra

Gangem, from which it was separated by the Magnus Sinus, Crulf of Siam,
the river Aspithra, Bangpassoe, and more to the north by the Scmanthini
Montes. The other rivers mentioned by Ptolemy are the Ambastus, Camhoja,
the Senus, and the Cottiaris, probably the river of Canton. The only towns
known were Thiuse, perhaps Nanking, and Cattigai'a, Canton.

IX. India.

India was bounded on the N. by the chains of Paropamisus, Imaus, and
Emodus ; on the W. by the Indus ; on the E. by the Aspithra and the Mag-
nus Sinus ; and on the S. by the Indian Ocean. It was divided by Ptolemy
into two portions, India intra Gangem, corresponding to Hindustan, and
India extra Gangem, the Birman Empire, part of Siam, and the Malay
peninsula. The ancients were unacquainted with the direction of the coast

between the Indus and Ganges: Herodotus describes the Indus as flowing to

the E., and beyond it a desert ; Eratosthenes gives the Indus its true direc-

tion, and carries us to the Ganges, btit omits all notice of the peninsula of

Hindostan, and places Taprobane, Ccyi'oM, beyond the Ganges ; Strabo falls

into error in making the Ganges flow into the eastern Ocean ; he rightly

places Taprobane between the Indus and Ganges, but makes Coliacum, C.

Comorin, the most eastern point of the world ; Ptolemy lastly, who was

acquainted with the form of the Malay peninsula, gives a very slight protru-
sion to Hindostan, and assigns an undue size to Cculon. They* were, never-

theless, well acquainted with the general features ot the country ; they gave
distinct names to the various ranges into which the great Himalaya range
breaks up to the N. of the Birman Empire—the Scmanthini Montes, tiio

Damassi, and the Bepyrrus ; the western Ghauts in Hindostan were called

M. Bittigo ; the Sautpura, Sardoiiix; the M. Vindius, to the N. of the last

mentioned, retains its name, ihcVindhy ^fountains. The promontories are also

noticed— viz., Prom. Magnum, C. liomania, Malfci Colon, Junk-Ceylon.
Cory, or Coliacum, opposite to Ceylon ; and Comaria, Comorin.
Ihe rivers were also known ; but it is difficult for us to identify them with

any great certainty. In the E., the Serus is probably the Meinam, the

Dorias the Thuhain, and the Donnas (he Irawaddy. The Dyardancs is

the Brahmaputra; the Ganges and the Indus rctam their ancient names ;
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the affluents of tlie Indus are described iu the account of Alexander's

campaign ; viz. the Acesines, Khenab ; the Ilydaspes, Jelum ; the Hydraotes,
Itavee; the Hypanis, or Hyphasis, Ghan-a ; the Hesidrus, Sutlege ; and the

chief tributary from the vV., viz., the Cophes, Cahul, with its tributaries,

the Choaspes, or Evaspla, or Goes, Kamch, and the Gura^us, or Suastus, the

Pumkora, a Isranch of the Lundee, or perhaps the Lundee itself.

India does not take any prominence in the pohtical geography of the

ancient world. Alexander tne Great gained a temporary supremacy for him-

self over the inhabitants of the Punjaub ; Seleucus penetrated to the Ganges,
and succeeded in forming alliances with the independent kings, and in

establishing an embassy at Palimbothra. The Bactrian kmgs extended their

dominion over the western provinces, which, after the overthrow of their

power, were divided between the Parthians and the Scythians.
The towns and places worthy ofnotice are—Perimula, Malacca ; Bessynga,

Pegu, with the Golden region to the north : Gange, at the mouth of the

Ganges ; Pandionis Eegnum, at the southern extremity of the peninsula of

Hindostan; Comaria, Comorin ; Ariaca, the central region ivom. Bombay io

Ht/drabad, with its two capitals, Ilippocura, llydrabad, and Ba^tana, Bed&)^;
northward of Asiaca along the western coast, the district of Larice, with the
towns Ozene, Ougein, and Barygaza, JBaroche; the district Pattalene, about
the mouths of the Indus, and the town Pattala, Tatta ; in the Punjaub,
Nagara, the same as the Nysa ofAlexander's historians, Nagar; Peucela,"Pe/<-

kely, on the Cophes ; the district of the Gundara;, between the Suastus and
Ind.us ; and Caspira, Cashmir, m here we must place the town Caspatyrus, and
the district Pactyica, mentioned by Herodotus. Taxila was not at Attack,
but to the E. of it, in the district called Varsa.

Off the coast of India lie the following islands:—Taprobane, also called

Simundu, and Sallce, in which last we recognise the modern name Ceylon ;

Bonse Fortunaj Insula, probably Sumatra; Jabadii, probably Java ; Satyrorum
Insula;, the Anamha isles, off the eastei'n coast of the Malay peninsula; and
Siudae Insula;, the Nicobar Islands.

CHAPTER lY.

I. SYRIA.— II. PHCENICIA.— III. PALJi:STINA.— IV. AEABIA.

I. Syria.

SYRIA
lay between the Euphrates on the E., and the Mediterranean Sea

on the W. ; towards the N., M. Amanus separated it from Cilicia ; and
towards the S. an arbitrary line through the desert separated it from Arabia.

In its western parts it is mountainous, offsets from Amanus traversing it in

a southerly direction to the borders of Palestine. The most important of
these ridges arc — M. Pieria, immediately to the S. of Amanus ; M.
Casius to the S. W. of Antioch, and in the S. the ranges of Libanus,
Lebanon, and Antilibanus, Djebel-esh-shurky. M. Libanus runs parallel
to the Mediterranean Sea, leaving a narrow interval of coast land : its

summits are covered with perpetual snow, while forests of cedar-trees clothe

its upper regions, and vineyards its base. Antilibanus commences more to

the S. with M. Hermon, Djebel-es-scheikh, but does not run so far N. ; its

course is parallel to Libanus ; the two ranges enclose a valley, about six miles

broad, which was called Coele-Syria
—a name which was afterwards extended

to the whole surrounding district. The eastern, and by far the most exten-

sive portion of Syi'ia, consists of an unbroken plain, which leaves the right
bank of the Euphrates near Tliapsacus, and thence extends into the neigh-
bourhood of Damascus. The chief rivers arc—the Orontes, Any, which rises
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in Antilibanus, near Heliopolis, and flows in a nortiierly course until it reaches
the vicinity of Antiocli, where it bends round to the S. W., and reaches in

that direction the Mediterranean ; the Chalus, river of ^^e/?/>o, a small stream
in the N. of the country, flowing by Bercea and Chalcis into a lake ; the

Singas, Sensja, and Daradax, tributaries of the Euphrates ; the latter is taken
to be either the Sajur, or an artificial canal near the ruins of Balis.

Syria was divided into two districts, Upper and Lower ; the latter was also

called hollow or Coele-Syria, being the region enclosed by the arms of Libanus
and Antilibanus. Upper Syria was subdivided by the Romans into ten pro-
vinces: Commagene in the N. ; below it, Cyrrhestice; Pieria, on the Bay of
Issus ; Seleucis about Antioch ; Chalybonitis, eastward to the Euphrates ;

Chalcidice, bordering on the desert; Apamene, eastward from Apame; Cassiotis,

between this and the sea ; Palmyrene, the desert region about Palmyra, and
Laodicene to the westward. The important towns were—Samostita, Someisat,
in Commagene, on the right bank of the Euphrates, the ordinary point of

transit from the N. to Mesopotamia ; Hierapolis, in Cyrrhestica, ruins at

liambuch, on the river Sangas, the capital of the N. in Constantine's time ; it

derived its name from the worship of Derceto ; Myriandrus, a sea-port town,

originally colonized by the Phoenicians, on the Bay of Issus ; it was after-

wards called Alexandria ad Issum, and is now represented by IsTcenderun :

Seleucia, in Pieria, a very strong fortress built by Seleucus, situated on a rock,
and accessible only on the side of the sea ; it oflered a stubborn resistance to

Tigranes : Thapsacus, the Tiphsah of Scripture, on the Euphrates, el Deir, the

place where in early times travellers crossed this river for Babylon; Palmyra,
Tadmor, in the desert, about midway between the Euphrates and the sea;
it Mas in existence in the days of Solomon, and in the first century of our era
was the capital of a small independent state, between the lloman and
Parthian empires : in the third century, Zenobia beautified it with the

splendid buildings, the ruins of which yet exist ; it fell about the end of that

century by the Komans : Laodicca Scabiosa, to the north of Antilibanus, built

by Seleucus jN'icator ; Apamea, the capital of Apamene, near the Orontes,
built by Seleucus, and named after his wife, Apama ; the town was surrounded
on all sides but one by a lake formed by the small stream Axius ; the ruins of
it are supposed to be at Kulat-el-McJyk ; the pasture lands about it supported
an admirable breed of horses : Emcsa, Hums, celebrated for the temple
of the Sun, in which Ileliogabalus ministered as priest; Antiochia, Antakia,
on the banks of the Orontes—the splendid capital of the kingdom, built by
Seleucus Nicator, and enlarged by his successors, Callinicus, and Antiochus

Epiphaiies ;
it was often jtartially destroyed by earthquakes, but as often

restored ; and it became the Proconsular residence under the Itomans :

lastly Laodicca, Ladikiyeh, on the sea-coast, to the S. of Antioch, in

Strabo's time one of the four great cities of Syria ; it was built by Seleucus

Nicator, on a tongue of land, and thus easily fortified ; in addition to this, it

enjoyed the advantage of an excellent harbour.

In Ccele-Syria, there were two celebrated cities, Damascus and Heliopolis.
Damascus, which retains its ancient name, the ancient capital of Syria, was
situated in a beautiful plain on the banks of the stream Chrysorrhoas, or

Bardines, liarada, which divided into five channels before entering the town,
and afterwards reuniting, discharged itself into a lake. One of the five

branches, now called liancas, is thought to correspond with the Abana of

Scripture, while a small tributary of the Barada, the Fidshch, answers to the

Pharpar. Damascus sunk under the Syrian dynasty, but revived when
Diocletian established a manufactory of arms there. Heliopolis, the Greek

rendering of the native name Baalbek, lay between the ridges of Libanus and
Antilibanus. It was cclebraled for the magnificent temple of Jupiter, erected

by Antoninus Pius. The cyclopian remains of the temple of the Sun, as well

as the extensive ruins of AntonLue's temple, are yet objects of wonder and
admiration.

2 Tho kingdom of Syria extended fur beyond the border of the province
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of that name under the government of Alexander's successors. Before that

time, it had not taken any position in history as an independent nation ; when
Ave first hear of it in sacred history, it seems to have been parcelled out into a
number of small principalities ; subsequently it became a portion of the

Assyrian, Babylonian, Persian, and Macedonian empires. After the death of

Alexander, and the dismemberment of his kingdom, Seleucus Nicator suc-

ceeded in establishing a dominion over all the Asiatic provinces. He fixed

his capital in the first instance at Seleucia on the Tigris, but after the
battle of Ipsus, transferred it to Antioch in Syria. His dominions extended
from the western border of Phrygia in Asia Minor to the Indus eastward,
and from the laxartes northward, to the Persian Gulf and the confines of

Egypt. No sooner, however, was the kingdom established, than the work of

decay began. Independent monarchies were gradually set up in Asia Minor ;

Parthia and Bactria seceded ; Phoenicia and Palestine fell into the hands of
the Egyptians; Antiochus the Great (223

—
187) for a while restored the

fame and power of his family ; but in about sixty years after his death, the
dominion of his successors was confined to Syria and Phoenicia. In the year
64) B.C., Syria was added to the Roman empire.

II. Phcenieia.

Phoenicia was a narrow strip of coast land, shut off from Syria by the

range of M. Libanus, extending northwards to Aradus, and southwards to
M. Carmel, and in the Roman era lower still, to Ca;sarea. The only moun-
tain range is Libanus, which projects into the sea in the promontories of

Theuprosopon in the N., and Album, WJiite Cape, in the S.

The towns in Phoenicia were : Aradus, (in Scripture Arvad,) Buad, on an
island about two and a half miles from the mainland ; under the Seleucidfe

it attained the rank of third city in Syria : Tripolis, Tripoli, on a spur of

Libanus, with a good harbour ; it consisted (as the name implies) of three

separate towns, representatives of the three great cities of Tyre, Sidon, and
Aradus : Byblos, Jeheil, the Gebal of Scripture, w hence the '

stonesquarers,'
the Giblites (1 Kings, v. 18, compare margin), came for the erection of
Solomon's temple, a short distance from the sea, celebrated for the worship
of Adonis : Berytus, Berothali in Scripture, Beirut, an ancient sea-port
town, which, having been destroyed B.C. 140, was afterwards restored under

Augustus, and made a Eoman colony : it was much embellished by King
Agrippa : Sidon, Saida, the oldest and after Tyre the most celebrated Phoe-
nician town; it was situated on a narrow plain, with a good harbour and

strong fortifications ; it was dismantled and sacked by Artaxerxes Ochus, and
never afterwards regained its original prosperity : Tyrus, Sur, probably a

colony of Sidon, the celebrated capital of Phoenicia ; it was originally built

on the mainland, but after the siege it sustained by Nebuchadnezzar, it was
removed to a small island, less than half-a-mile distant from the shore, and so

confined that the inhabitants were obliged to build out on dams and piles :

Alexander conquered it after a seven months' siege, B.C. 332, by running out
a mole from the mainland : Ptoleniais, Acre, formerly Aca, ithe Accho of

Scripture, which rose into notice after the decay of Tyre ; it became a Roman
colony under the Emperor Claudius.

III. PalcEstina.

The name Pala^stina, Palestine, \s, derived from Philistia— the land of
the Philistines— and was never applied by Hebrew writers to anvthing beyond
the maritime district occupied by that people. In the patriarcLal ei"a, it was

usually called the 'Land of Canaan;' during the period of Jewish independency,
the ' Land of Israel ;' and lastly, after its subjection to the Romans '

Juda'a,'

being an extended iise of the name originally attached to the southern
district. Palestine was bounded on the "W. by the Mediterranean (described
in Scripture as the Great Sea) from its southern angle to M. Carmel, and
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thenceforward by Phcenicia ; on the N. by the ranges of Libanus and
Antilibanus ; on the E. by an arbitrary line on the side of the Syrian desert,
which in the north protruded so far as to include M. Alsadamus, Hauran,
and the districts of Trachonitis and Decapolis, and then receded westward to

the edge of the hilly country, which it followed to the course of the Arnon
and the Dead Sea ; and on the S. by an undefined boundary, which ran S. of

Beersheba, separating it from the desert of Edom, el Tih.

Palestine is decidedly mountainous : the ranges of Libanus and Anti-

libanus, entering from the north, traverse its whole length in a series of

Parallel
heights, divided by the river Jordan, and finally decline towards the

eserts of Arabia and Syria. The chain is interrupted in the western district

by the valley of Jezreel, and in the eastern by the high plain that extends
eastward from the Sea of Galilee. The most prominent elevations are—
M. Tabor, Tur, S.W. of the sea just mentioned; M. Carmelus, Carmel, a long
ridge running out towards the N.W. into the Mediterranean, and forming the

only promontory on the coast of Palestine ; M. Ephraim, passing down tho
centre of the province of Samaria, with the twin heights ofEbal and Gerizim,
on the latter of which the temple of the Samaritans stood ; M. Juda, the hill

country of Juda;a between the Dead Sea and the Mediterranean; Abarim
Montes on the opposite of the Dead Sea, with the points Peor, Nebo,
and Pisgah; M. Gdead, Jelad, eastward of Jordan, and south of the Jabbok;
M. Hermon, el Scheikh, the highest point of Anti-libanus, generally capped
with snow, extending southwards in a long ridge, now called el Heisch,
towards the eastern shore of the Sea of Galilee ; and, lastly, M. Alsadamus,
Hauran, a group of isolated heights on the border of the Syrian desert.

The hills enumerated rise out of a high plateau, which is unequally
divided into halves by the valley of Jordan : the western declines gradually
towards the Mediterranean, leaving a fertile plain along the coast ; the
eastern similarly falls oflf towards the Desert; both descend sharply towards the

Jordan, at some distance, however, from its banks, thus leaving a distinctly
marked

plain, varying from six to twelve miles in width along its midcourse.
This plam, now caUed el Ghoor, lies at a remarkable depression below the
level of the sea, varying from 300 feet at the Sea of Galilee to 1300 at the
Dead Sea : it is consequently subject to intense heat, is devoid of springs,
and unfit for cultivation. The Jordan, which traverses it, rises in the high
ridges of Antilibanus : after a course of fifteen miles it enters the Lake of

Merom, el Huleh, which, in the summer months, is a mere swamp, but
becomes a considerable sheet in the spring : then after a short interval, the
lake which was called indifferently after Genncsareth, Galilee, or the town
of Tiberias, from which last it derives its modern name, Bahr el Taherieh.
This lake is supposed to lie in the crater of an extinct volcano; it is fourteen
miles long by six in breadth, and surrounded by hills, which rise precipitously
on its eastern shore, but on the western, slope gradually down and admit of
cultivation : it is described as still abounding in fish, and like all mountain
lakes, liable to sudden ffusts. The Jordan emerges at the south-western

angle, receives on its left bank the Ilieromiax, Scheriat el Mandhur, and tiio

Jabbok, Zurka, and discharges itself into the Dead Sea. This remarkable
lake was called, by the Hebrews, the Salt or East Sea, and by geographers,
Lacus Asphaltitcs, or Marc Mortuum : its modern name is Bahr Lut—i. e..

Lot's Lake. At its northern extremity, a sandy plain surrounds the mouth
of the Jordan ; at the southern, a rocky valley opens towards tho western
arm of the Red Sea. In all otiier parts it is surrounded with high, barren
rocks, separated here and there by steep gullies. The waters are remarkably

heavy and bitter, and the shores arc covered with scoria) and incrustationa
of salt and asphaltum: its length is about fifty miles, its average breadth may
be about twelve: it occupies the site of the once fertile valley of Siddim, in

which stood the cities of Sodom and Gomorrah. Besides the Jordan, tho

Arnon, Wady Mojib, anA. tlie Kidroii, 7Jaf/y e^ ii!a/</i, discharge themselves
into it, the former on tiic eastern, the latter on the wesleru shore. Tho only
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otlier river of importance in Palestine is the Kishon, Mulcuita, which rises in

M. Gilboa, and traverses the rich valley of Esdraelon towards the N.W.,
discharging itself into the Mediterranean, just north of Carmel. The face of

the country is further broken by numerous small valleys, some of which were
watered by perennial streams, others by mountain torrents, which dried up
in summer, whUe others were little else than ravines or gullies. The Hebrew
language expressed these distinctions by appropriate terms.

All ancient writers agree in assigning to the soU of Palestine remarkable

fertility,which was further increased by the most careful cultivation. The valley
of Esdraelon, or Jezreel, along the Kishon, and the maritime plain of Sharon,

extending from Cgesarea to Joppa, are much extolled for their productiveness ;

the sides of Carmel and the wide open country of Hauran (the ancient

Bashan) afforded excellent pasturage ;
the high land of the interior yielded

a good return to the husbandman, and the sides of the hills were clothed

with the vine and the olive ; wood for building and fuel was obtained from
the tops of Carmel and Tabor, from M. Ephraim in Samaria, from the forest

of Hareth in Judaea, and from the hiU of Gilead in Persea. The variations of

temperature, corresponding with the different altitudes of locaUties, conduced
further to increase the number of its productions.

The early historical notices of Palestine represent it in the possession of

various tribes of the Canaanitish family, living independently of each other,
and subsisting upon their flocks and herds. These were for the most part

ejected by the Jewish nation, under Joshua, B.C. 1451, who divided the land

between their twelve tribes—Eeuben, Gad, and the half-tribe of Manasseh

occupying the district east of Jordan. The division of the kingdoms under

Jeroboam, B.C. 976, led to a further distinction, the two tribes of Judah and

Benjamin forming the kingdom of Judah, and the remaining ten tribes the

kingdom of Israel. The captivity of the latter, B.C. 721, was followed by the

introduction of a mixed population in the northern and central districts.

Prom the capture of Jerusalem, B.C. 599, Palestine formed a portion of the

Babylonian and afterwards of the Persian empire. It was incorporated

along with the latter in the vast empire founded by Alexander the Great,
B.C. 332 ; after his death it was apportioned to the Syrian kingdom, but for a

long period was under the actual power of the Egyptian Ptolemies : it

returned to Syria, B.C. 205 ; separated from it under the Maccabees ; and
maintained its independency, until intestine divisions led to the interference

of the Romans, who obtained a supremacy over it, B.C. 63, and at last an-

nexed it, A.D. 7, to the province of Syria. At the time of our Saviour's

appearance upon earth, Palestine, west of the Jordan, was divided into three

districts—Galilee in the N. southwards to the river Kishon ; Samaria in the

centre, with the exception of the sea coast ; and Judaa, which held the sea-

coast from above Csesarea together with all that lay south of Samaria. The
remaining portion of Palestme was sometimes called Persea—i. e., the land
across the Jordan : it was subdivided into numerous districts—viz., Persea, in

its limited sense, from the Arnon to the Jabbok : Decapolis, about the

Hieromiax, where a confederacy of ten towns existed, one ofwhich, Scytho-
polis, lay westward and the rest eastward of the Jordan : Batansea, part of
the old kingdom of Bashan, bordering on the desert from the Jabbok to the

Hauran range : Auranitis, the plain of Hauran, westward of that range :

Trachonitis, north of the latter, on the border of the Syrian Desert: Itursea

(the Jetur of the Old Testament), in the north-eastern angle, not far from
I)amascus ; and Gaulonitis, the mountainous region of Hermon. In the

later division of the Roman empire, Palestine formed three provinces
—

Palsestina Prima, comprising Samaria and the northern half of Judsea ;

P. Secunda, Galilee and northern Peraja; P. Tertia, the southern parts of

Persea and Judsea.

The metropolis of Palestine was the holy city
of Jerusalem—the ancient

Jebus, and probably the Cadytis of Herodotus—m the tribe of Benjamin and
the north of Judsea. It was situated on an elevated platform, and surrounded
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by yet higher-liills, from which it was separated by deep ravines on all sides

except the north. The platform sloped somewhat towards the east, and con-
tained three eminences— Zion at the southern extremity, on which the
ancient city of David, and in later times the palace of Herod stood ; Moriali,
towards the east, the site of Solomon's Temple ; and Acra, in the north, ou
which Antiochus Epiphancs erected his citadel, and afterwards the Eomans
their fort of Antouia. Zion was the hi<jhest, and hence that part of the town
was called the upper city

—the lotuer was situated on Acra. In the time of
the Herods a new quarter was added on the north side, named Bezctha,
which Herod Agrippa surrounded with fortifications. The brook Cedron
flowed in tlie valley below the Temple, and on the opposite side rose the
Mount of Olives ; a tributary stream, the Gihon, followed the base of Zion,
on the west and south. Jerusalem was destroyed by Titus, a.d. 70, and
restored by Hadrian, b.c, 126, with the name ^lia Capitolina.
The other towns of importance in Palestine were ; in Judaa—Gaza,

Ghuzzeh, a fortified town on the southern frontier, about two and a half miles
from the sea, which stood a long sief^e a^jainst Alexander: Joppa, Jaffa, on
the sea coast, the port of Jerusalem, in tlie fertile plain of Sharon : Jiighcr

up the coast, Caisarea, Kaisariyeli, originally an unimportant place, with the
name Stratonis Turris, but enlarged and made the chief port of Palestine by
Herod the Great: Vespasian changed its name to Colonia Prima Flavia; it

was the residence of the Ilomau governors, and afterwards the capital of
Pala?stina Prima : Hebron, in the hill country, westward of the Dead Sea :

Bethlehem, the birthplace of our Saviour, about six miles south of Jeru-
salem: Jericho, Riha, north-east of Jerusalem, on a rich plain which extended
to the Jordan. In Samaria—Sichem, called by the heathen writers jS^eapolis,
whence its modern name Nahlous, situated in the valley between Ebal and
Gerizim ; it was the holy town of the Samaritans, having their temple on tho

neighbouring hill : Samaria, the capital, strongly posted on a hill in the
centre of the province ; it was built by Omri, and twice destroyed, but as

often restored ; Herod the Great enlarged and fortified it, giving it, in com-

pliment to Augustus, the name of Sebaste, which is still preserved in the
modern name Sebusiieh : Jezreel, Zcr'in, the royal residence of Ahab, in

the fei'tile plain of Esdraelon: Scythopolis, (Bethshan in the Old Testament,)
Bei.san, about six miles west of Jordan ; it derived its Greek name from a
settlement of Scythians

—a remnant of the horde which overran Western
Asia in the latter part of the seventh century, B.C. In Galilee—Nazareth,
Kasira/i, the residence of our Saviour's parents, midway between the Sea of
Galilee and the Mediterranean : Sepphoris, Scfurieh, northward, an unim-

portant place until Herod Antipas enlarged it, and named it I)ioca?sarea :

Tiberias, Tahariyeh, about midway down the western shore of the Sea of

Galilee, also built by Antipas, and named after Tiberius ; it ranked as the

capital of Galilee : Capernaum, Tcll-hum, towards the northern exti'emity of

the lake, the usual place of our Saviour's abode : Bethsaida, the birthplace
of Andrew and Peter, a little south of Capernaum : it must not be confounded
with the Bethsaida Julias at the head of the lake. In Pera^a—Ca^sarca Paneas
or Philippi, near the source of the Jordan, enlarged by Philip the Tetrarch, and
named after him : Gadara, Umm Kcis, south of the Hieromiax, the capitcd of

Peraja in Josephus' time: Bostra.orBozra, 2/;^9ra/<, south of the Ilauran moun-
tains, the ancient capital of the Edomites : Pella, opposite Scythopolis, the spot
whither the Christians retired on the destruction of Jerusalem : J^amoth-

Gilead, on tho southern declivity of M. Gilead: iJabhath Anirnoii, Amman,
to tho soutli-east, also called Philadelphia, after Ptolemy Piiiladelphus ; and
Ilabbath Moab, Ar of Moab, and later Areopolis, ou the banks of the Arnou.

IV. Aruhia.

Arabia was bounded in ancient as in modern times, on tho W. 1)y the

Sinus Arabicus and the Jsl/nnus of Suez, on ihp S. by the Mare Erytlirjcum,
on the E. by the Sinus Persicus, on the N.E. by the Euphrates, and ou the
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N. by Syria and Palestine, from which it was separated by no natural limit.

The term Arabia is frequently used in a more extended sense, to sifrnify all

the lands which the nomad Arabians frequented ; Herodotus thus includes all

Syria,
and Xenophon the lower pai-ts of Mesopotamia, under Arabia. It was

divided into three regions, Deserta, the sandy desert in the north ; PetrtEa,
about the head of the Eed Sea, to the confines of Egypt and Palestine ; and
Felix, by far the largest portion, to the south. A line drawn across the peninsula
about three degrees below the heads of the Persian and Red Seas, would indi-

cate the limits of Arabia Felix towards the north. The names of the several

districts represent their character; Petraja, the rocky, Felix, the fruitful, a
title certainly misapplied as respects the south-eastern coast and a great part
of the interior, and Deserta, the desert.

The inhabitants of these various districts differed much in pursuits and
character. Those on the sea-coast prosecuted an extensive trade with India
and Southern Africa, and exchanged the produce of these countries for

European merchandize ; they were a clever, enterprising, wealthy, and luxurious

class. The tenants of the vast plains in the interior (the progenitors of the
modern Bedouins) led a simple nomad life, dependent on their flocks and herds,
and maintained a patriarchal form of government. The border tribes were

given to predatory habits, and attacked the caravans of neighbouring nations ;

they thus gained a character for ferocity.
The mountain system of Arabia is easily described ; the ranges of Northern

Asia entering from the north by the course of the Mediterranean Sea, divide

into two branches ; the ridges of the western form the peninsula of Arabia

Petraja, while the other, following the direction of the Eed Sea, and increasing
in extent as it goes southward, terminates at the junction of that sea with
the Indian Ocean. The mountains of Arabia Petra;a received the appellation

Nigri Montes ; they culminate in the celebrated heights of Sinai, Djebel
Musa, and Horeb, Djebel Iloreb, in the southern part of the peninsula ; Horeb
is the lowest of the two points, and lies to the east of Sinai. The southern

range did not receive any specific name. In its middle course an extensive

range strikes off' into the desert, M. Zametus, Djehel Aared, and crosses to

the Persian Gulf. From the south-western point of Arabia a range takes a

north-easterly direction along the shores of the Indian Ocean, a part of which,

rising into terraces, was named Mount Climax.

The earliest accounts of the inhabitants of Arabia are derived from Scrip-
ture. In Arabia Petra;a, which the children of Israel traversed in theirjourney
from Egypt to Canaan, dwelt the Amalekites from the border of Egypt to

Smai southwards ; and eastward ofthem, the Edomites, in Idumaea to the south
of Palestine as far as the head of the yElanitic Gulf of the Eed Sea ; they
occupied the high ridges of Seir, a wild, rugged region, interspersed with
sheltered and fruitful valleys. From various passages of Scripture (Gen.
xxvii. 39 ; Numb. xx. 17 ; Mai. i. 3) we may infer that it was in earlier times
much more cultivated than at present. The name of Idumsea disappears
from history in the first century of our era. The Themanites were a sub-
division of the Edomites living eastward of Petra, in the neighbourhood
of Maan S. of Wadi Musa. North of the Edomites, were the Moabites on the
eastern shore of the Dead Sea, from the river Arnon southward to Zoar.
Their chief town, Ar, or Eabbath Moab lay in the northern part of the

district, the character of which, though mountainous, was eminently fertile.

North of the Moabites, the Ammonites, between the rivers Jabbok and Arnon,
with the town Eabbath Amnion, or Philadelphia. The Midianites were a

populous tribe in the south of Arabia Petraia. Their original seats were to

the west of Sinai, whence they removed eastward of the yElanitic arm of the
Eed Sea. In the time of the Judges they were possessed of considerable
wealth in flocks and merchandize. In later times the people inhabiting this

district passed under the name of the Nabathaei (the Nabathites of the

Maccabees)—i. e., the descendants of Nebaioth, son of Ishmael. Josephus
represents them as occupying not only Arabia Petrsea, but also Deserta to
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the bants of tlie Euphrates. Their permanent soitlement seems, however,
to have been near the ^lanitic Gulf, and about Petra, which was probably
their capital town.

The towns mentioned in Scripture history in Arabia Petra?a are, Elath, or

^lana, a sea-port town at the head of theiElaniticGulf, whence Solomon's fleet

set sailforOphir ; andmore tothewestward,Eziongeber,the same as the Berenice
of Josephus, also a sea-port. The capital of the coimtry, Petra, is not men-
tioned in Scripture under that name, but is probably identical with Selah of
2 Kings, xiv. 7, (cf. margin,) and ' the rock' mentioned Judges, i. 36. It was
situated midway between the Dead Sea and the yElanitic Gulf, and w^ built

on, or rather out of a rock, the habitations, temples, tombs, and other build-

ings, being hewn out of the solid stone. It was also surrounded by precipitous

heights, and accessible only by a narrow pass on the east, which might bo
defended by one hundred men. It was important not more as a military than
as a mercantile station, being the centre, in which the caravans from the coasts

of the Persian Gulf, from the south of Arabia, from Egypt, and from Pales-
tine and the north, met for the exchange of their commodities.

In Arabia Deserta, we read in the Old Testament only of the descendants
of Kcdar, who roamed over the wastes between the borders of Canaan and the

Euphrates. In Classical Geography the tribes were called generally Scenita)—
i. e., dwellers in tents, with various specific names, among which the

Saraceni, indicative of banditti habits, is the only one worthy of notice. It

was applied by Ptolemy to a single tribe in the south of Arabia Deserta, and
afterwards extended to all the predatory tribes.

The tribes of Arabia Felix are hardly known otherwise than by name.
The Saba;i, indeed, are frequently mentioned, on account of the celebrated

productions of their district—balsam and spices ; they lived in the northern

part of the modern Yemen, which corresponds with the Sheba of Scripture.
Their chief towns were Saba; in the interior, and Ocelis, or Acila, on the Straits

of Babel-mandeb. In the early centuries of our era, the Homeritse seem to

have been the dominant tribe ; their seats were in the extreme southern
corner of Arabia, and their chief town was Arabia Felix, later Adilna, and
now Aden, supposed by some to be the Eden mentioned Ezek. xxvii. 23 :

Adana has also been identified Ophir, whither Solomon's fleet went for gold ;

and, doubtless, this spot must be placed somewhere on the southern coast of

Arabia, but whether at Adana or among the Omanita? cannot be decided.

The supposition that Ophir was merely an emporium of Indian wares, is an
answer to all the objections against this locality which are founded upon the

passages, 1 Kings ix. 28; x. 11, 22. The Chatramotitro, an important tribe,
lived to the eastward ; their chief town, Sabotha, the great market for frankin-

cense, probably stood on the site of March. The Gerrha^i' on the shores of
the Persian Gulf, were the great carriers of Arabia ; thev conveyed the mer-
chandize of India and Southern Arabia northwards to Babylon and Thapsacus,
and westward to Petra and the shores of the Mediterranean. Their chief

town, Gerrha, may possibly be identical with Katif. The Gerrhenians, men-
tioned 2 Mace. xiii. 24, are not the inhabitants of this Gerrha, but of a town
on tlie Mediterranean Sea, between Pelusiuni and Ilhinocolura. Off the
southern coast of Arabia, Dioscoridis Insula, Socotra, was tenanted by settlers

of various countries for the sake of the valuable productions, cinnamon, &c.,
wliich were found upon it. In the Persian (iulr", Aradus and Tylus, the
linhrcin Islands, were famous for pearls.
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CHAPTER V.

I. EUEOPE.— II. THEACIA.— III. MCESO.— IV. MACEDONIA.

I. JEut'ope.

17^
UEOPE lias been recognised by ancient geograpbers as a continent dis-

li tinct from Asia and Africa, ever since tbe division into continents was
establisbed. The name, as applied to tbe wbole continent, does not appear
in any writer before Herodotus. Homer uses it for the main-land of Northern
Greece, as distinct from tbe Peloponnesus ; and, perhaps, it may be derived
from the 'broad view' (fvpvs, w\p), which that part of the land presented to

the inhabitants of the peninsula. The boundary of Europe to the eastward,
where it is contiguous to Asia, was generally fixed at the Tanais, Don ; in

early times, however, at the Pbasis, jRion, and by Herodotus, who included

Northern Asia in Europe, at the Araxes, Aras. In all other directions it was
believed to be limited by water—viz., by the Pontus Euxinus and the Pro-

pontis, on the east ; by tbe Mare Magnum, or Internum, on tbe south ; by
the Oceanus Atlanticus on the west ; and by the Oceanus Septentrionalis on
the north.

The mountain chains of Europe preserve a similar direction to those
of Asia, from east to west. From the narrow strait of the Thracian Bos-

phorus a line of lesser heights proceeds nortliwards to the lofty range of

Ilaemus, Balkan, which stretches from the shore of the Euxine westward,

bounding the water-basin of the Danube ; it is succeeded by the ranges
Scomius, Orbelus, and Scordus, which last forms the connecting link with the
chain of the Bebii Montes, in the neighbourhood of the Hadriatic Sea : the

range then proceeds parallel to that sea towards the north-west, and is merged
in the far more important and extensive chain of the Alpes, Alps, which

sweep round from the Hadriatic to the Tuscan Sea, separating the Italian

peninsula from the rest of Europe : farther westward we trace the same
mountain system reappearing in the Pyrenaji Montes which separate Spain
and Gaul, and traverse the former country to its western extremity.

From this series of mountains there proceed three most important offsets,

(each of which becomes a secondary mountain system), forming the three

peninsulas of Southern Europe. The first is emitted from the point of junc-
tion of Scordus and the Bebii Montes, and descends southwards between the
Hadriatic and the ^ga;an seas ; it was known in Northern Greece under the
names of Pindus, Tymphrestus, and Parnassus ; and in Peloponnesus as

Artemisius, Parthenius, Taygetus, &c. The second is the Apenninus Mons,
Apennines, which, quitting the Alps at their western extremity, traverses the
centre of the Italian peninsula. The third consists of the extensive ramifica-

tions of the Pyrenees, which form the high peninsula of Spain: these also

take a southerly direction.

The knowledge of the ancients was, until a comparatively late period,
bounded nortliwards by the central barrier of mountains just described. At
the commencement of our era, France, Germany, and Britain had been just

opened by the conquests of Casar : the countries north of the Hscmus, Moesia
and Dacia, were not colonized by the Eomans until a later period : the vast
districts eastward of the Vishda, {Russia, Sweden, 'Noricay, DenmarJc, &c.,)
which were included under the undefined title of Sarmatia Europaa, were
almost utterly unknown.

The most important rivers of ancient Europe were, the Ister or Danubius,
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Danube, wkich rises in Abnoba Mons, tlie Black Forest, and flows eastward
in a course of 1700 miles to the Euxine Sea ; the regularity of its direction is

interrupted only once—viz., on the border of Pannonia, where it takes a

southerly bend for some distance: the Ehenus, Rhine, which rises in Adula
Mons, St. Gothard, and flows northward into the Mare Germanicum : the

Rhodanus, Rhone, also rising in the neighbourhood of St. Gothard, but pur-
suing a direction exactly opposite to the Rhine, westward through the Lacus
Lemanus to its junction with the Arar, Saone, and thence southwards to the
Mediterranean Sea : the Iberus, JEhro, in Spain, which rises in the mountains
of Cantabria, and flows in a south-easterly direction into the Mediterranean :

and, lastly, the Padus, Po, which rises in Mons Vesulus, Monte Viso, and
receives the waters from the southern side of the Alps, flowing eastward

through Northern Italy into the Adriaticum Mare. Other rivers there are,

equal to and even exceeding these in point of size, as the Borysthenes,
Dnieper; the Vistula; the Albis, JE'/ie; and the Tagus ; but these are not
noticed here, inasmuch as they do not hold a prominent position in ancient

geography.
The political divisions of Europe were defined for the most part by the

natural boundaries already described ; they were as follow : Thracia and
Macedonia, between Hsemus and the MgxdM Sea; Moosia, north of

Hsemus, to the Ister; Gra'cia; lUyricum, the strip between the Adriatic and
the Bebii Montes ; Italia, the peninsula south of the Alps; Hispania; Gallia;
Insula? Britannica; ; Germania, between the llhine and the Vistula ; Vinde-
licia, lilia^tia, Noricum, and Pannonia, south of the Danube, to the Alps and
the Save ; Dacia, north of the Danube, to the Carpathian range and the

Tyras, Dniester; and Sarmatia Europa?a, to the north of this boundary,
between the Vistula on the west and the Tanais on the east, stretching to an
undefined extent northwards.

II. Thracia.

Thracia as a Roman province was bounded by the river Nestus on the

W., Mons Hffimus on the N., the Euxine Sea and Bosphorus on the E., and
the ^gfpan Sea, Hellespont, and Propontis on the S. Extensive mountain

ranges serve as a framework to this country, and present formidable barriers

to the sea : M. Hiemus, Emineh Balkan, in tlie north, is the highest, con-

necting at its western extremity with Mons Scomius and the ranges of the

Illyrian Alps, and thence running in an eastern direction to tlie very shore of
the Euxine ; from this point it sends an offset to the south-east, skirting the

coast of tliat sea to the mouth of tlie Bosphorus, and this again a lateral

ridge to the south-west, which bounds the Propontis and forms the Cher-

sonesus, ending in Prom. Mastusia, C. Greco. From tlie same point in the

north-west issues the range of Rhodope, Dcspoto, forming the western

boundary of Thrace, and distributing its lateral slioots abundantly over the

western half of the country towards the oast, one of which near the iEga^an
was named Tsmanis. Between the two ranges now described, flows the

Ilebrus, Marilza. which rises in the north-west angle, and after running for

its first half course to tlie south-east, thence turns to the south-west, and

joins the yEgrean opposite Samotlirace : it receives the tributary streams
Artiscus from the north, and AgriAnos, Krkcneh, with tlio Teams and

Contadesdus, from the east. The IS'estus, Mrsto, was a less important river,

rising in Rhodope, and flowing in a southern course into the yEga>an, opposite
Thasos. The small coast stnsams Compsatus, Travus, and Mclas are, the first

to the westward, the other two to tlio eastward of the Ifebnis : the Comp-
satus flows into the Bistunis Lacus, the last into the Alelas Sinus. The

yEgospotiimos is nothing more than a brook, on the eastern side of the Cher-

sonese, flowing into the Ilellespont. Jt was celebrated for the defeat of the

Athenians by the
Spartans,

n.c. 105. Tlu; sea coast is brokcTi u]) into bays
and salt lakes, such as .Melas Sinus, Gulf of Saros, which forms the wes-

tern boundary of the Chersonesus : Stentoris Jjacus, formed by an outlet of

II. F
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the Hebrus : and, farther towards the west, Bistonis Lacus, Lagos Baru, near

Abdera.
The Thracians were divided into various tribes, with local appellations ;

it

is unnecessary to enumerate more than the following three,—the Cicones of

Homer, who occupied the coast from the Hebrus to the Nestus ; the Bessi, who
held the fastnesses of Ehodope and Ha^mus, in the nortli-west ; and tlie power-
ful tribe of the OdrysEC, who lived about the middle course of the Hebrus.

The most important towns were—Byzantium, Constantinople, on the

Thracian Bosphorus, founded by Milesians, B.C. 658, and very much increased

by Constautine, a.d. 330, who named it after himself; Salmydessus, 3Iidiah,

on the coast of the Euxine ; ApoUonia, SizehoU, higher up, also a jMilcsiau

colony, founded B.C. 650 ; and Mesembria, Mcsembri, at the foot of Hscmus,
founded by Byzantines, B.C. 500. On the coast of the Propontis

—
Selymbria,

a Megarian colony, founded B.C. 675; Perinthus, EreMi, on a tongue of land

to the westward, afterwards called Heraelea ; Bisanthe, Rhodosto, with a good
harbour ;

and Pactye, at the commencement of the Chersonesus. In the

Chersonesus—Callipolis, GaWpoli, opposite Lampsacus ; Sestus, Jalora, at

the narrowest point of the strait, opposite Abydos ; Ela;us, at the extreme

point of the peninsula, near Prom. Mastusia ; and lastly, Cardia, on the western

coast. On the coast of the iEgean—^Enus, JEnos, on Lake Stentoris, mentioned
as early as the Homeric age ; Horiscus, a fort on the western side of the lake;

and Abdera, Asperosa, a colony of the Milesians, a seaport to the east of the

Nestus. In the interior, the chief towns were—Hadrianopolis, Adrianople, on
the mid-course of the Hebrus ; Phillippopolis, Phll'rppopoli, near the source ;

and Trajanopolis, OrikJcova, on tlie lower course of the same river.

Off the coast of Thrace lie the following islands : Thasos, TJiaso, evidently
a continuation of Mons Ehodope, celebrated for its mines of gold and marble,
with a town of the same name at its northern extremity; Samothracia, Samo-

traM, a small island opposite the mouth of the Hebrus, which, being colonized

by Samians, was named, for distinction's sake, the Thraciau-Samos ; it was
the seat of a famed temple of Cybele : Imbros, Imhro, and Lemnos, Lemno,
which appear to belong to the range of high ground which forms the Cher-

sonesus ; the latter is farthest from the main land, and largest in size : it also

bears a volcanic character, to which we may attribute its connexion with the

fabulous history of Vulcan : it possessed two towns, Myrlna, on the west,

and Hepha>stia, on the east coast. Both Imbros and Lemnos M-ere occupied

by Pelasgians at the time of the Persian war. These islands possessed
excellent ports, especially Samothracia and Thasos.

III. Ma^sia.

To the north of Thrace and Macedonia lay Moesia, stretching from

lUyricum, in the TV., to the Pontus Euxinus in the E., and northward
to the Danube ; it thus corresponds with the provinces of Bulgaria and
Servia. The ranges of Htemus, Scomius, Scordus, and Bebii Montes, which
formed its southern boundary, protrude their lower ridges far towards the

north, giving the southern and western districts a mountainous character,

very distinct from the broad and lengthened plain through which the Danube
runs in the eastern part of the province. Nimierous rivers pour down from
the northern declivities of these mountains to the Danube, of which the most
considerable are—the Drinus, Brinna, which flows into the Save, and the

Margus, Morava.
Mcesia was, in the time of Herodotus, inhabited by the Getse, who after-

wards crossed the Danube and settled in Dacia. The Mcesi are the same as

the Mysi, of whom we have mention in Homer, a Thracian race, wlio settled

partly on the west coast of the Euxine, and partly on the Asiatic side of the

Propontis in the province of Mysia. A remnant of this people retained their

distinctive name down to the time of Ptolemy, who places them aboxit the

Ciabrus, Zibru. Of the other kindred tribes, we shall notice the Triballi,
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mentioned by Herodotus and Tliucydides, who lived about tlie Margus, and
in the high valleys of M. Scomius ; the Dardani, on the northern declivities of
Scordus ; the Peucini (a branch of the same people whom we afterwards find
in Germany, north of the Carpathians) about the Delta of the Danube, which
was called Pence Insula

; and the Scythaj, their neighbours to the west, in a
district named after them, Scythia Minor.

Moesia was incorporated into the K-oman empire by Augustus, and appears
as a province in the reign of Tiberius. It was divided, probably by Trajan,
into two provinces ; Superior, the upper or western, and Inferior, the eastern

half, the river Ciabrus forming the boundary. After the withdrawal of
the Eomans from the province of Dacia, north of the Danube, a.d. 275, the
name was transferred to Mcesia, from the Drinus to the Utus, IVid, with the
addition of the name of the Emperor Aurelian, in whose reign the change was
efiected. This part was thenceforward called Dacia Aureliani, subdivided
into D. Eipensis, the district along the bank of the Danube, and D. Medi-
terranea, the interior.

The most important to^vns were the Greek colonics on the shores of the

Euxine, viz., Odessus and Tomis, founded by Milesians, B.C. 650 ; Callfitis by
the Pontic Heracleans, B.C. 580 ; and Istrus by the Milesians, B.C. 560.

IV. Macedonia.

The limits commonly assigned to this country represent it in the extent it

attained in the time of Philip II., B.C. 359—336, when it reached the

Nestus, in the E.
; the range of Scordus, in the N. ; in the W., the southward

offset of that range which runs just east of the Lychiiitis Lacus, and joins
Lacmon ; and in the S. the Cambunian range and the iEgajan Sea. Anterior
to that period, however, Macedonia proper, as we may call it,

—
i.e., the terri-

tory of Macedones—was much more restricted. In the heroic age the
Pseonians and the Bryges were the dominant tribes on the main land of this

region, while Tyrrhenian Pelasgians occupied the peninsulas of Chalcidice.

The Macedones appear to have settled first along the upper course of the
Haliacmon. There they arc found at the time of the Doric migration ; while
the rest of the country was tenanted by the Bottiiei along the coast between
the Haliacmon and Axius ; the Mygdones and Bisalt.-e, between the Axius and

Strymon ; the Tyrrheno-Pelasgi, as before, in the peninsulas ; and the Edones
between the Strymon and Nestus ; the Paiunes occupying all the northern

district, and the Bryges, the western border. At the time of the Persian war,
Macedonia included the coast district about the head of the Thermaic Gulf
with the lower valleys of the Axius and Haliacmon ; Pa^onia still remained by
far the most extensive district. Philip II. succeeded in subduing the latter

region, and also in adding the territory of the Bryges, in the west, and all that

lay between the Strymon and Nestus in the east, and thus gave Macedonia
its full extent.

The mountain range of Ha^mus, which we have traced from the Euxine to

the border of Macedonia, continues its westerly direction in the north of this

province under the names of Scomius and Scordus. The last connects with
the Illyrian ranges of the Bebii Montes, which, descending from the north-

west, continue after this junction towards the south with the names Barnus
and Bora, and finally connect with the Cambunian range and Pindus in the

central height of .Mons Lacmon. The Cambunian range forms the southern

boundary of Macedonia : add to these the range of KJiodope, in the east, and
we see that tliis province is girt on every side with strong mountain I)arriers

except in the comparatively small space open to the /Egican sea. Ofi'sets from
these ridges separate the river courses from eacli other ; such as M. Bermiua,
between the Haliacmon and the Axius ; Cercine, a high and flnel3^-timbercd

range between the Axius and Strymon ; and on the other side of the Strymon,
Orbclus, and Panga'us valuable for its gold mines. Tlie high ground of

Cercine protrudes far to the south, and forms three peninsulas
—Acte, the

f2
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most easterly, -with the liigli peak of Mount Atlios, Monte Santo, at its extre-

mity ; Sitlionia, ending in the promontories Ampclus, C. Falsa, and Derris,

C. Drepano ; and Pallene, ending in Prom. Canastrasum, C. Paliouri.

The courses of the rivers have been partly described along with the

mountains : the Ilaliacmon, Indje Kara, rises in the south-west corner, and

sweeps round in a north-easterly direction to the Thermaic Gulf: the Axius,

Wardar, rises in the north-west, in Scordus, and flows towards the south-east,

through Pa^onia: it receives on its right bank the river Erigon, Kuchuk-

Xarasu, and on its left the Astycus, and falls into the iEgaian at the head of

the Thermaic Gulf: the Strymou, Struma, rises in Scomius in the north-east,

and flows towards the south and south-east : near its mouth it widens into a

lake, Prasias or Cercinitis, Talinos Lake, and fiills into the bay named
after it, Sinus Strymonicus. The Nestus has been already noticed. The lake

Bolbe was situated between the Axius and Strymon.
The line of coast is varied by the peninsulas already noticed: on each side

of them the ^ga^an opens into a spacious bay, the Strymonicus Sinus,

Orphano Gulf, on the east, and Thermaicus, Sea of Salonihi, on the west : the

two lesser bays between the peninsulas were named Singiticus, Gulf of Monte

Santo, and Toronaicus, Gulf of Kassandra.
The most important towns of Macedonia were—Edessa, or Mg^, Vodina,

the old capital, in the district of Emathia ; Heraclea, Bitolia, near the

Erigon ; Pella, Alakilisseh, the later capital and the birthplace of Alexander,
situated on a lake, formed by a tributary to the Axius ; Potidsea, Pinaca,
a Corinthian colony at the neck of the peninsula of Pallene, which sustained

a memorable siege against the Athenians, B.C. 432, and was afterwards

destroyed by Philip, and restored by Cassander ; Therma, Salonihi, after-

wards called Thessalonica in honour of Cassander's wife, at the head of the

Thermaic Gulf, the seat of a Church to which St. Paul addressed his earliest

Epistle : Amphipolis on the left bank of the Strymon, about three miles from
the sea, colonized by the Athenians b.c. 437, and valuable from its proximity
to the hills Cercine and Pangseus ; and Philippi, further eastward on a spur
of Paugajus, celebrated for the defeat of the republican army, B.C. 42, and

interesting to us from St, Paul's visit, and the Epistle he addressed to the

Church there.

The Macedonian Empire.

Philip II., on coming to the throne B.C. 359, found himself master of a
small kingdom about the Thermaic gulf, and in the lower valleys of the

Axius and Haliacmon. He defeated the Paonians and Illyrians B.C. 359, and

pushed his border forward to lake Lychnitis. The following year he captured
Amphipolis and the Chalcidian cities, and extended his territory to the

Nestus : he crossed the Cambunian range b.c. 356, into Greece, and in the year
B.C. 344 had brought Thessaly to the condition of a Macedonian province.
M. Scordus and the Bebii Montes were successively traversed, and the

Illyrian tribes to the Adriatic in one direction, the Thracians to the Danube
and the Euxine in the other, subjected to his sway. Alexander the Great
succeeded him, B.C. 336. He crossed the Hellespont 334; the battles of

Granicus 334, Issus 333, and Arbela 331, put him in possession of the vast

territories of the Persian empire, extending to the laxartes, the Oxus, and
the Caspian in the north, the Indus and Paropamisus in the east, the Persian
Gulf in the south, and the ^ga;an and Mediterranean Seas and the desert of
Africa in the west. He advanced beyond the eastern boundary B.C. 327, and
subdued the Panjab, as far as the Hyphasis, Ghara, which formed the
extreme limit of his empire. Alexander died b.c. 323, and the dismemberment
of his migiity kingdom immediately commenced. After twenty-two years of
contest and intrigue between his successors, which ended with the battle of

Ipsus, B.C. 301, three dynasties secured a considerable portion of the original

empire—viz., the Seleucidaj in Syria, the Ptolemies in Egypt, and the
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Antigoni in Macedonia. The latter di^nsion was by far the smallest in extent
and importance, and its influence in the world was henceforward confined to

Europe, and more especially to Greece. It reached its highest prosperity
under the sovereignties of Demetrius, b.c. 294— 287, who was iu possession of

Thessaly, Athens, and the greater part of Peloponnesus, and of his successor

Lysimachus, B.C. 287—282, who added Thrace and parts of Asia Minor. The
latter countries were wrested from Macedonia by the Gauls, b.c. 279, and its

political influence in Greece gradually waned, until the final extinction of the

independence of all the Grecian states by the advance of the Roman empire.

CHAPTER VI.

I. GE^CIA..— II. THE ^G^AN ISLES AND CYPEUS.—
III. ILLYEICUM.

I. GrcEcia.

§ 1. General description. — 2. Political divisions.— 3. Epiriis.
— 4. Thessalia.— 5. Acarnania.— 0. .Etolia.— 7. Doris.— 8. Locris.— p. i'liocis.— 10. Boeotia.— 11. Euboea.— 12. Attica.— 13. Megaris.— 14. Coriuthia.— 15. Sicyouia and I'hliasia. — 16. Achaia. — 17. Elis. —

18. Messenia. — 19. Laconia. — 20. Argolis.
— 21. Arcadia.

IT
is singular that a country so isolated from the rest of Europe as the

peninsula of Greece should not have received some general appellation
from its own inhabitants. Such, however, is the case : the name Gra'cia,
whicli wc have adopted, was introduced by Eoman writers at a late period,
and probably owes its origin to the ti-ibe of the Graici, with whom they first

came in contact: while the name Hellas, commonly in use among Greek
writers, is significant of race rather than of locality, and was variously applied
to districts where the Hellenic blood and language were supposed to prevail.
Thus in the heroic age, Hellas meant merely a district in the southern part
of Thessaly

—thence it spread over the whole of that province ; during the

flourishing period of Grecian history, it signified all northern Greece, from the
Cambunian range to the Corinthian Gulf. Sometimes, indeed, it was used as

inclusive of Peloponnesus and the adjacent islands, in contradistinction to all

fore'njn nations ; and when Phihp of Macedon proved his right to sit in the

Amphictyonic council, it included even Macedonia and lllyria. Hence some

geographical writers liave excluded Epirus, and others have included Mace-
donia under that title : general considerations of topography and history
rather lead us to acquiesce in the usual limits assigned to it, as signifying all

that lies to the south of Macedonia.
(Jreece is a peninsula, surrounded on three sides by water—viz., by the

yEga'an on the E. and S., and the Ionian sea on the W. : on the N., where it

adjoins the main land of I'^urojic, it is bounded by a barrier of hills, running from
sea to sea, and tlius shutting it off from easy communication with its northern

neighbours. This range is connected with the mountain system of Jllyria and
Macedonia in the point Lacmon, '/-qj'io,

which stands at the termination of the

united ranges of Scordus and tlie Jiebii Montes. From this central lu'ight
—

which contains the sjirings of the five largest rivers of Greece, the Aous, the

Haliacmon, the Peneus, the Achelous, and the Arachthus, flowing in difl'ereut

directions—ranges diverge to the east, west, and soutli. 'J'he eastern branch

separates Tlicssaly from Macedonia, under the name of Cambunii Montes,

ending in the lieights of Olympus which overhang the vale of Temne : the

western traverses the northern part of Hpirus, in the ranges of 1 vmphe,
Lyncus, and the Ceraunii Montes, which terminate in the bold heaoland of
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Acrocerauuium, C. Linguetta: tlic soutlioru retains the orijrinal direction of

the lUyrian range, and under tlie name Pindus passes down tLe centre of

Greece, separating Thessaly from Epirus. After a course of about sixty
miles, it throws out a lateral ridge to the east, named Othrj^s, which declines

towards the neck of the Pagasa'an Gulf : Pelion and Ossa form the eastern

boundary of Thessaly, which is thus girt with mountains on its four sides.

South of M. Othrys, the central range assumes the name Tymphrestus, and,
as such, bounds -35tolia on the north : a little lower down it trends ofi' to the

south-east, with the name Q5ta, bounding the valley of the Spercheius on the

south, closely skirting the Malian bay, and thence continuing its course until it

sinks into the plain of Boeotia, near the Copaic lake. At the point where it

approaches nearest the sea, leaving but a narrow passage
—the celebrated

Thermopyla?
—it was called Callidromos, and lower down, Cuemis, whence the

Locrians, who dwelled by it, were designated Epicnemidii. Eeturuing to the

spot where it assumes a south-easterly du*ection, we find it again dividing :

one ridge, named Corax, penetrates iEtolia and takes a south-westerly course:

on the border of Locris, it was called Mycnos and Taphiassus, and it finally ends
in the promontory of Antirrhium : the other ridge retains the original direction

of Mount Pindus : gradually diverging from (Eta, with which it encloses, first,

the triangular district of Doris, and then the broader valley of the Cephissus
in Phocis, it culminates in the peaked heights of Parnassus to the north of

Delphi : it reappears in Boeotia, south of lake Copais, under the name Helicon :

more to the south it forms the northern boundary of Attica in the two ridges
of Cithseron in the west, and Parnes in the east

; and ends in the promontory of

Sunium, at the extremity of the Attic peninsula.
The mountain system of Peloponnesus is connected with northern Greece

by the Geranean hills of the Corinthian peninsula in the east, and bj- Mons
Panachaicus in the west, corresponding to Corax and its continuation at point
E-hium. The high land of Arcadia, with its mountain barriers, represents the
heart whence the various ramifications spring. The eastern side of this country
is the highest : here lie M. Cyllcne, Zi/rla, on the border of Achaia, Arte-
misius between Mantinea and Argos, and Parthenius, Partheni, eastward of

Tegea : south of Arcadia, the high ridge of Parnon, Malebos, penetrates
Laconia, and terminates in Prom. Malea, C. St.Angclo, reappearing, however, to

the south, in the island Cythcra, Cerlgo. On the western side of Arcadia there
runs a range nearly parallel to that just described, assuming the names Lampea,
Pholoe, and Lycfeus, on the borders of Elis, and then separating into the ridges
of Taygctus and Emathia, the former of which separates Messeniafrom Laconia,
and ends in M. Ta^narus and the promontory of Ta)narium, C. Matapan, while
the latter continues to the south, through tlie centre of Messenia, and ends in

Prom. Acritas, C. Gallo. The eastern and western lines are connected by
transverse ridges, Erymanthus and Cyllene in the north separating Arcadia
from Achaia, and a line of inferior heights

—the Womii Montes, Eoreium, and
others—separating it from Messenia and Laconia.

The sea-coast of Greece varies exceedingly in character. Prom Olympiis
to the end of Pelion, it preserves an unbroken line to the south-east, without any
shelter for shipping : thence a narrow passage between Eubaa and the main-
land conducts to the Sinus Pagasajus, Gulf of Yolo, \\h\c]i\s so shut ofi" from
the sea that it bears the appearance rather of a large lake : at the neck of it

was Aphcta', a station for vessels : westward the passage contracts, but opens
again into the Sinus Maliacus, Griilf of Zeitun, which receives the waters of the

Spercheius : the channel between Eubcoa and Locris was the high road of com-
merce to ancient Greece, as the eastern coast of Euboca possessed no ports,
and was exposed to violent storms ; off Chaleis the Euripus is so contracted
that a bridge has been thrown across it both in ancient and modern times. Tliere
were various ports and roadsteads on either side of it ; as Ghalcis in Euba?a,
Anthcdon, and Aulis in Boeotia, and lower down, where the coast of Attica

diverges to the south, Panormus and Thoricus. The Sinus Saronicus,

Gulf of Egina, washes the coasts of Attica, Megaris, and Argolis, and on all
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sides affords excellent accommodation for maritime pursuits : Athens possessed
three ports

— Pirteus, Phalerum, and Mimychia ; Salamis, a splendid bay ;Megaris, the port of Nisaja ; the Corinthian territory, Cenchreie ; and Argofis,
Epidaurus, and the roadstead of Troezen. In addition to this, the Sarouic
and the Corinthian gulfs approach so near, that vessels were drawn across
the intermediate isthmus, and thus avoided the dangers of Malea and Ta^narus.
The south-eastern coast of Argolis is beset with islands, Hydrea and others,
which rendered navigation perilous. The Argolicus Sinus, Gulf of Naiqjlia,
supplied Argos with every advantage, from its sheltered position and its

numerous bays. From Argolis the coast slopes off towards Prom. i\Ialea, and

presents only one shipping-station along the coast of Laconia, viz., Epidaurus
Limera. The projecting ranges of Southern Greece, Parnon and Taygetus, admit
the Laconicus Sinus, G-idf of Kolokythi, and the Messenicus Sinus, Gulf of
Koroni, deeply into the interior; there were, however, few ports of any conse-

cjuence in them ; Gythium and Achilteus Portus in Laconia, and Corone
in Messeuia, were all indifferent, while the storms and currents that prevail
about the promontories indisposed the Greeks from venturing too much on
those seas. The western coast is more regular than the others : from Prom.
Acritas to Pi'om. Hyrmina, Tornesc, it bears away to the north-west, opening
into the Sinus Cyparissius, Gulf of Arcadia, and Sinus Chelonates, and

affording in this part the ports of Pylos, Navarino, and Cyparissia : northward
of Prom. Hyrmina, it takes a north-easterly direction to Prom. Araxum,
C. Pajias, and on this side offers only one good harbour, that of Cyllene, in

the bay of the same name.
The Sinus Corinthiacus almost separates Peloponnesus from the rest of

Greece : it commenced with the promontory of Araxum, and in this, its western

portion, now the Gulf of Paira a, it offers the ports of Patra; in Achaia, and
Chalcis in -^tolia : eastward of Patra?, the channel is narrowed by the ad-

vancing headlands Khium and Antirrhium, and thence opens into a spacious

bay. Gulfof Lepanto, towards the south-east, gradually increasing its breadth,
until at its eastern extremity it is divided into two lesser bays, the northern of
which was called Mare Alcyonium, the southern, tlie bay of Lecha)um. The
northern coast of the Corinthian Gulf possesses the best harbours—Naupactus
in Locris, Cirrha in Phocis, and Creusa in Bd'otia : on the eastern coast, the

Megarians had their port of PagiB, and the Corinthians, Lecha-um : the ports
on the southern coast, Sicyon, Helice, and iEgium were poor, and little fre-

quented, lleturniug to the neck of tlie Corintliian Gulf, we find the western
coast preserving a generally uniform direction to tlie north-west : in the neigh-
bourhood of Acarnania it is beset with numerous islands, Leucadia, Ithaca, &c.,
whicli rendered regular navigation dangerous, l)ut at the same time covered
the ports on tlie main land, and adapted them for pinitical purposes. The only
inlet of any importance is tlie Sinus Ambracius, Gulf (f Aria, which connects
with the sea by a very narrow i-hannel, commanded by the projecting ground
on which Actium stood ;

it opens into a sjtacious and irregular sheet of water,

abounding with creeks and bays, very favourable to ancient navigation and
colonization. To the north of the Sinus Ambracius, almost the only object of

importance is the large island of Corcyra, Corfu : on the mainland were good
roadsteads, such as J'orlus (Jlyc3-s, and Panonnus, little noticed by classical

writers.

2 The next subject of importance in the geography of Greece is its poli-
tical a7id territorial divisions. The ancient traditions of the country speak of

two distinct races, the IVIasgi and the Hellenes, as forming at diflerent times

the dominant tribes of (irecce, the former in the heroic, the latter in the liis-

torical age. The Pelasgi were (h-emed the original inhabitants : the Hellenes
an immigrant conriuering triix'. It is, however, the opinion of some that these

were not distinct races, but that the ilellenes were a superior and more
cultivated branch of tin; older Pelasgic stock. Sup])osing this, it is still

desirable to keep up the distinction between the Pelasgic and licUenic eras,

as representing diflerent stages of histoi-y and civilization.
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Again, the Greek writers were in the habit of distinguishing between the

Pelasgi and various other tribes, as the Caueones, Leleges, &c. These tribes

aa'e now recognised not as distinct from, but subdivisions of, the Pelasgic

family, so that the name Pelasgi may be deemed a '

general one, like that of

the Saxons, Franks, or Alemanni.'*

In the Pelasgic period from B.C. 1700 to 1500, the tribes were distributed

as follow :
—the Pelasgi (properly so called) in Arcadia, Argos, and Achaia :

the Leleges in the south of Peloponnesus, (Mcssenia, and Laconia,) and also to

the north of the Corintliian Gulf in iEtolia, Locris, and Phocis : the Caueones
in Elis and "Western Messenia ; the Curetes in Acarnania ; the Dryopes north

of the Ambracian Gulf, and in later Doris ; the Dolopes in Mount Pindus ;

the Chaones south of the Acroceraunian range ; and the Thesproti and Alolossi

in central Epirus. Towards the latter part of this period, the Hellenic race

seems to have been dispersed about Northern Greece as follows :
—the Hel-

lenes andAchan in Epirus, near Dodona; the Minyans, Phlegyans, and J^olians,

on the border of Macedonia ; and the Dorians, near Mount Olympus.
The Heroic or early Hellenic period, B.C. 1500—1100, is marked by the

great advance of the Hellenic tribes. They had crossed the Pindus, expelled
the Pelasgi from the valley of the Peneus, and had established themselves in

the central and southern parts of Thessaly ; the Achgeans were settled to the

westward of the Pagas;can Gulf, which became the original Hellas j the

^olians, and a tribe connected with them, the Boeotians, held the central

plain. The Dorians had descended from their mountain quarters, and had

expelled the Dryopcs from the upper valley of the Cephissus ; the iEoliaus

occupied the later provinces of Phocis, Acarnania, and Bceotia, and the ^^ est

coast of Peloponnesus ; the lonians, the northern parts of the Peloponnesus ;

and the Achaians, the districts afterwards called Laconia, Messenia, and

Argolis. The older occupants were either thrust back from the maritime dis-

tricts to the interior, or else took refuge on isolated headlands and peninsulas.
Thus the Pelasgi continued to hold Arcadia, the southern poiuts of Messenia
and Laconia, the north-east angle of Elis, and the interior mountainous dis-

tricts of ^tolia and Phocis.

The latter part of the twelfth century, B.C., witnessed a great and a per-
manent change in the population of Greece. About 1124 the Thessali,

probably a Pelasgic race, crossed the Pindus, expelled the Eocotians and
^olians, and occupied their country, which afterwards took its name from
them. The Boeotians in turn dispossessed the ^Eolian settlers of the valley
of the Cephissus and the plains south of the lake Copais, and gave the name
Boeotia to their new territory. The expelled yEolians, together with other

refugees, emigrated to the coast of Asia Minor and other places. Twenty
years later, B.C. 1104, the Dorians descended southwards across the neck of
the Corinthian Gulf into Peloponnesus ; they conquered Laconia, Messenia,

Argos, and Corinth. The Acha;ans, who had formerly occupied these pro-
vinces, retired for the most part to the north of Peloponnesus, and settled in

the maritime district named after them Achaia : some, however, remained in

the southern district of Laconia, and in the upper part of Argolis. Tlie

lonians, dispossessed of Achaia, and not finding room in Attica, sought new
quarters in Asia Minor. The ^Eolian branch of the Hellenes held their

ground to the north of the Corinthian Gidf, in yEtolia and Locris, and in

western Peloponnesus, where, under the name of Epeans, they occupied Elis,
and as Minyans, the small district of Triphylia. The Pelasgic population
remained undisturbed in Arcadia : in other parts they either took refuge in

the ^gean islands or became merged in the dominant Hellenic race.

After this time the abodes of the races underwent little change, and
Greece was henceforward subdivided into districts, the limits of which were

partly fixed by geographical features, partly by the occupation of races. Of

Bishop ThirlwaU's Greece, vol. i. p. 41.
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these districts there were in Greece, north of the Peloponnesus, the following
ten :

—
Epirus, Thessaly, Acarnania, ^tolia, Locris, Phocis, Doris, BcBotia,

Attica, and Megaris ; and in the Peloponnesus the following nine :
—Achaia,

ArgoUs, Laconia, Messenia, Elis, Arcadia, Corinthia, Sieyonia, and Phliasia.

3 Epiecs, the north-westerly province of Greece, was bounded on the
N. by the Cerauuian range, on the E. by Pindus, on the S. by the Ambracian
Gulf, and on the W. by the Adriatic Sea. The name Epirus signifies main-

land, and was first applied to it by the inhabitants of the adjacent islands,

Corcyra, Ithaca, Sec.

Ihe general character of this province is wild and mountainous, with

valleys widening out into extensive and fertile plains as they approach the
sea. The rivers flow for the most part to the south-west ; the most important
are—the Achelous, Asjrro-potamo, in the eastern part of the province, which
exceeds all the other rivers of Greece in size and length ; it rises in Lacniou,
and in its upper course flows along a valley on the western side of Pindus :

the Arachthus, Arfa, flowing into the Ambracian Gulf: the Acheron, Soul/',

so celebrated in mj'thical representations of the infernal regions, on the west
coast, a river of no great size flowing along a valley of m ild and sombre
character, and discharging itself into a small bay, Portus Glykys, Glyhi ;

and in the northern district, the important Aous, Boiussa, which, unlike the

others, flows towards the north-west, and receives tributaries from the northern
declivities of Lyncus and the Ceraunian ranges.

Epirus was occupied by a variety of tribes, differing in race, and until a

very late period of ancient history, independent of each other. Three, how-
ever, surpassed the rest in importance, the Chaoncs in the north-west, the

The.:-pr6ti in the south-west, and the Molossi in the interior. Under the

reigns of Alexander and Pyrrhus, Molossian kings, the Epirote tribes seem to

have been united in one kingdom. The Chaoues occupied the coast from the
Ceraunian range to the river Thyamis ; their chief towns were—Puthrotum,
Butrinto, opposite the northern point of Corcyra : Palaste, Pallassa, on the
sea-coast under the Ceraunian mountains : in the interior, Phoenice, near

Delvino, north-east of Puthrotum : and Phauote, Gai-dili, yet more to the
north. In the valley of the Aous dwelt the Atintfines and the Parava^i, the
latter north, the former south of the river ;

and the Tymphici about its sources,
and even over tlie ridge of Pindus to the head-waters of the Peneus. The
Aous was hemmed in in its mid-course by the approaching ridges of Aeropus
and Asuaus, w hich formed an im])ortant defile, Aoi Stena, near Clissura.

Thesprotia lay between the Thyamis and the Acheron, and possessed the
towns of Pandosia and the Homeric Ephyre, near the latter river. Between
the Acheron and the Ambracian Gulf lived the Cassiopa'i. In later times,

Augustus built at the extreme southern point of this district the town

Kicopolis, Prevcsa Vccchia, in memory of his victory at Actium.
MoloBsis extended inland from the borders of Cliaonia and Thespi'otia to

tlie ridge of Pindus. The most celebrated spot in this district was Dodona,
the seat of tlie most ancient oracle of Greece. Its site cannot be ascertained
with any certainty : it is now generally placed at the southern extremity of
the lake Pambotis, Janina. Eastward of Alolossis, in the upper valley of the

Achelous, lived the Atliamfines, who became of much importance in the

Jioman wars, as tlu.-y commanded the
passes between Tlicssaly and Tliltolia,

and ])ossessed forts on either side of the Pindus. The town Argithea waa

probably situated on the Achelous : of the rest, nothing more than the

names is known.
There yet remains to be noticed, the territory of Ambracia, to the north

of the gulf of that name. Ambracia itself. Aria, founded by Corinthians,
was most favourably situated in a broad plain on tlie banks of the Arachthus,
some few miles from the gulf: a steep hill, crowned with a citadel, com-
manded the town. The trade of Kpirus would naturally pass through it, and
thus it ol)tained great maritime importance in the time ot the Peloponnesian
war.
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Off' the coast of Epirus lay the island of Corcyra, Corfu,, the Scheria of

Homer, and in his age the residence of the Pluracians. It is said to have been
also called Drepane from its I'esemblance to a reaping-hook. It is remarkable
for its beauty and fertility, and historically famous for its connexion with
the Peloponnesian war. The mountain chains %yhich trayersc it everywhere
run out into four headlands;—viz., Cassiope, in the north-east, Point St.

Catherine; Phalacrum, in the north-west, Drasti ; Amphipagus, the extreme
southern point, C. Bianco; and Leucimna, on the south-east coast, Cape
Lechino. The town of Corcyra was situated on the eastern coast, and thus

opposite the mainland, where the modern town now stands. It was colonized

by Corinthians, B.C. 758, and stood just at the neck of a small peninsula,
formed by two inlets of the sea, which afforded it a double harbour, the

southern one of which, named the Hyllfiic harbour, is now the lagune of

Calichiopoulo. Opposite the northern harbour lay the small island of Ptychia ;

and between the southern point of Corcyra and the mainland, Sybota.
4 Thessalia adjoined Epirus on the E. It was bounded by the Cam-

bunian range on the IST., Pindus on the W., OEta on the S., and the ^ga;an
Sea on the E. These limits embrace the valley of the Spercheius and the

Malian territory to the south, as well as Magnesia to the east. The name
Thessaha is of comj)aratively late date—it does not appear in Homer :

perhaps it may be regarded as an extended use of the name of the district

Thessaliotis, with a slight change in the form of the word.

Thessaly ^rof)<?r (to the exclusion of Magnesia and Malis) consists of an
extensive plain, hedged in on every side with high mountain-barriers, and

bearing a close resemblance to the dry bed of a lake. To all appearance the

waters, which now find an issue by the valley of Tempe, stagnated here, and
formed an inland sea, connected with the Lake Boebeis and the Pagasa^an
Gulf. The plain is traversed by five large and several smaller streams, viz.—
the Apid(\nus with its tributaries, the Enipeus and Cuarius, from the south ;

the Pamisus from the west ; the Peneus with its tributary, the Ion, from the

north-west ;
and the Lethajus and Titaresius from the north. The four first

unite in the western part of the plain, and the Titaresius lower down ; and
the united waters, with the name Peneus, Salamhria, flow to\^ards the north-

east, through the vale of Tempe, into the Thermaie Gulf. The vale is about
five miles in length, and in places so narrow that there is room only for the

river and the road, above which the rocks rise precipitously to a great height :

the road ran along the right bank of the river. This anorded the readiest

access from the north into Thessaly ; but it was not the only entrance :

sometimes the pass was altogether avoided by a route to the north of Tempe,
which struck off from Gonuos, and skirted the base of Olympus by the Lake
Ascuris, descending into the plain opposite Heracleum. There was also a

well-frequented route over the Cambvmiau range, which followed the course

of the Titaresius, and dividing near Doliche, led either westward towards

Elymiotis, or eastward by Pythium and Petra to Pieria : the former was
called the Volustana Via. On the side of Epirus, Thessaly was accessible by
two routes, one of which followed the course of the Peneus to the heights of

Lacmon, and descended to the Arachthus and the interior of Epirus ; the

other, more to the south, left the valley of the Peneus at Tricca, and crossed

by Gomphi into Athamania, thus communicating more directly with Ambracia
and iEtolia. The fortress of JUginium, Kalahaka, commanded the first, and

Gomphi the second.

Thessaly is generally said to have been divided into four districts—
Hestiaidtis, Thessaliotis, Pelasgiotis, and Phthiotis. But this division is

neither co-extensive with the limits of the country, nor does it appear to have
been universally accepted by ancient writers. To these we must add, at all

events. Magnesia, Dolopia, (Etrea, and Malis, if, indeed, we ought not also to

consider the district of the Perrha-bi as a distinct division.

Hestia-otis lay to the west, under Mount Pindus, and about the upper
valley of the Peneus : besides ^ginium and Gomphi, which have been
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already mentioned as commanding tlie passes of Pindus, it possessed tlie

towns—Tricca, Trikhala, on the left bank of the Lethaeus; the Homeric
towns of Ithdme and Qilchalia, the latter north of Tricca, the former eastward
of Gomphi ; Pelinna, north-east of Tricca ; and Melibcea, still more to the
north.

Pelasgiotis lay towards the north-east of the province on both sides of the
Peneus : the district north of the river to the Cambunian mountains was

occupied by the Perrhabi, and hence is frequently called Perrhsebia : their

chief residence appears to have been on the banks of the Titaresius or

Eurotas, Saranta Poros. This tribe commanded the important passes into

Macedonia already mentioned. W^ot far from the head of the valley, they
possessed three towns, or forts (whence tlie mountain district was called

Tripolis), Azorus, Doliche, and Pythium, the latter nearest to Olympus, and
on the route which Xerxes, Brasidas, and others took across these mountains.

Descending the valley of the Titaresius, we come to the towns Eritium on the

left, Mallcea, Myla;, and Metropolis on the right bank. The important town
of CJj-rton, Titari, was situated between the Titaresius and Peneus, on the
road from Larissa to the pass. In the valley of the Peneus lay

—Phacium, on
the border of Hestia:otis ; Larissa, wliich still retains its name, on the right
bank, probably identical with the Argos Pelasgicum of Homer, at all events
an old Pelasgian town, as its name indicates ; its citadel was strongly posted
on a hill, and it was an important point in the time of the Macedonian wars :

Gonnus, at the western entrance to the defile of Tempe, on the left bank
; and

Lapathus somewiiat off to the left on the mountain track to Heracleum. To
the south of the Peneus lay

—Crannon, the same as Homer's Ephyra, south-

west of Larissa, the scat of the Scopada; : Scotussa, at the source of the

river Onchestus ; and in its immediate neighbourhood the two hills named
Cynoscephrda;, the scene of the Eoman victory over Philip of Macedon, 197
B.C. These hills are at the extremity of the high ground which separates the
lake Bcebeis from the Pagasa^an Gulf: the lake is now named Carlas. Phera;,

Velestina, one of the most ancient towns of Thessaly, was beautifully situated

to the north-west of the Pagasa;an gulf: the fountains of Hyperea and
Messeis lay in its vicinity.

Magnesia was the mountainous strip to the eastward of the lake Babeis
from Tempo to the promontory of Sepias, which is traversed by the ridges of

Ossa, Ki.ssovo, and Pelion, Zarjora. Prom. Sepias, C. 67. Georc/e, was the spot
fatal to the Persian fleet. The most important town in tliis district was I)e-

nietrias, founded by Demetrius Poliorcetes, B.C. 290, on the north-east point
of the Pagasa\an Gulf, justly termed one of the fcKcrs af Greece, as it com-
manded the road to Thessaly : it was situated on the high ground of Goritza.

A mile to the nortli was the old city lolclios, the birth-place of Jason ; and

just at the head of tlie gulf, its port Pagastc, where Volo now stands :

Aplirtic lay at the neck of the gulf.

Plitlii</tis lay to tlie west of the Pagasa-an Gulf, in the angle formed by
tliat and tlie Malian bay, stretching back thence to Dolopia. Tlie range of

Otlirvs ])enetrates tliis district, dividing it into two \inequal parts, the southern
one of wlii(;li was named Lamieis after the town of Lamia. In Phthiotis lay
the original Hellas; the position of it, whether we regard it as the name of a
town or a district, was on the banks of the l'>iiii)eus, south of PJiarsalus, and
close by the more inodern Melitaia. The chief towns were Theb;e PthiotTdcs,
aoutli of Pliera-, not far from the sea and on the great Thessalian road : Halus
on the stream A mphryssus, Anniro, also near the sea: I'teleum, l^telio, on
the coast oppo.site Apheta-: Larissa Cremaste, the latter part of tlie name
indicating the slccpnes-s of its situation, a I'elasgic town opposite Eubcea;

Alo])e somewhat to the westward ; and Phalara, UlyUda, the port of Lamia.
In the interior, were Melitu'a, north of Othrys and on the left bank of the

Eni])eus, whence a mountain track led to Lamia across Othrys : Thaumaci,
Dliomoko, an important fortress commanding the road

just mentioned, on a

spur of Othrys to the north-west of Melita'a : Phylace, between Mclita;a and
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Tliebes: Eretria, between Thebes and Pharsalus: and lastly, Lamia, Zeitun,
near the western extremity of the Malian bay, the chief seat of the war
between the Macedonians and Athenians.

Thessaliotis, was the district north-west of Phthiotis to the Peneus,
watered by the rivers Enipeus, Cuarius, and Pliceuix. Its chief towns were

Metropolis, to the south-east of Gomphi : Cierium, the ancient Arne, on the
road between Gomphi and Crannon ; and Pharsalus, Phersala, famed for the
contest between Csosar and Pompey, b,c. 48, a short distance from the

Enipeus.
i)olopia was the south-west district of Thessaly. It consisted of the high-

lands on each side of M. Pindus to its junction with Tymphrcstus and

Othrys, whence flow tributaries to the Achelous, the Spercheius, and the

Peneus. The position of this land midway between ^Etolia and Thessaly will

account for its having been the scene of operations during the -(Etolian M^ars.

It was occupied by the remnant of the Pelasgian Dolopes and Dryopes, who
retreated thither on the advance of the Hellenes. The names of several

towns are mentioned by Livy ; but their positions are uncertain, and the only
one of Mhich we have any particulars, is Ctimeue or Cymine.

From the southern part of Dolopia, the land declines towards the valley of
the Spercheius, Hellada, which commences at the point where Otlirys and
CEta part, and gradually increases with the divergence of these ranges, until it

is closed by the Malian Gulf. This valley, in length about sixty miles, is

equally celebrated for its beauty and its fertility. The upper half was occu-

pied by the JEnianes, and called ^niania, or sometimes CEta>a, with only one
town of any importance, Hypata, Patradjik, on the route that led across

Tymphrestus to ^tolia. The lower valley was occupied by the Malians, a

Dorian tribe, with the town Heraclea Trachinia, founded by the Laceda;mo-

nians, B.C. 426, for the defence of their allies, the Trachinians, against the

CEtseans ; it was situated about two miles and a half from the sea, just below
Mount ffita, on a spur of which stood the citadel. The old city of Trachis

lay less than a mile off to the west
; and Antic}'ra, near the mouth of the

Spercheius. The outlet of this country towards Locris was guarded by the
famed pass of Thermopylaj. The coast has advanced so much, through the

copious deposits of alluvial soil that the Spercheius has brought down, that the

pass no longer exists. In the time of the Persian war, an advanced ridge of

ffita, named Callidromos, pressed close upon the sea, leaving a passage
about fifty feet wide, which was defended by an artificial wall, built by the
Phocians. At the entrance of the pass, on the Melian side, stood the village
of Anthela, and on the Locrian side Alpcuus ; in the narrowest spot between
these two towns, were the Phocian wall and the hot springs whence the place
derived its name. The path Anopa;a, by which the Persians arrived at the
Locrian end of the pass, followed the course of the Asopus to the foot of

CEta, and thence over Callidromos to Alpenus.
A group of islands lay oft' the coast of Thessaly, apparently a continuation

of the mountain range of Magnesia—Scyathos, which retains its name ; Halo-

nesus, or Scopclos, Scopelo ; Peparethus, Khelidromi, or, as some think,

Pij)eri ; and Scyros, Skyro. These islands were occupied by Pelasgi and

Dolopes.
5 AcAEXANiA was bounded on the W. by the Ionian Sea, and on the

N.W. by the Amphilochian Gulf; towards the E. the Achelous separated
it from -3]]tolia, except where a portion of the latter province, called ./Etolia

Adjecta, crossed the river in the neighbourhood of the Ambracian Gulf. The

territory of Argos Amphilochicum to the east of the gulf, and sometimes also

Ambracia (which has been described in this work as part of Epirus) are

reckoned as parts of Acarnania.
Acamauia is intersected with well-wooded mountains, inferior in height to

the central ranges of Greece. Some few of these received specific names, as

Thyamus, which separated it from J^tolia Adjecta, and Crania, between the
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territories of Argos and Ambracia. Between the hills are spacious plains,

(such as that in the neighbourhood of Stratus,) and some few lakes.

The Achelous, Aspro-potamo, brought down vast quantities of alluvial soil,

so much so that it formed a district near its mouth, named Parachelois, and
enclosed some of a group of islands, the CEniadse, which formerly lay at some
distance from the main land. It receives two tributaries on its right bank,
the Petitarus, which rises in Amphilochia, and the Anapus, to the south of

Stratus.

Acarnania never attained any great political importance ; the native

tribes lived chiefly in scattered villages, and the towns which lined the coast

were the property of other Greek states. The most celebrated spot in

history is the promontory of Actium, Punta, at the neck of the Ambracian
Gulf, the scene of the victory of Augustus over Antony, b.c. 31. The toM^ns

worthy of mention were—Anactorium, Aios Petros, eastward of Actium, colo-

nized by Corinthians : Limnsea, Kervasara, at the south-east point of the

gulf, the spot whence expeditions were more than once commenced against
^tolia and Acarnania : Argos Araphilochicum, Neochori, of Argive origin,

advantageously situated on an elevation on the eastern coast of the gulf:

01pa>, to the north of it, and Idomenc, on the borders of Ambracia : Stratus,

Lepenu, the metropolis, on the right bank of the Achelous: Phytia, Porta,
west of Stratus : Medeon, Catouna, a considerable place, to the north of

Phytia : ffiniadaj, Trikanlo, near the mouth of the Achelous, rendered almost

impregnable through the marshes which surrounded it; and on the west

coast, Astiicus, Dragomestre, and Solium, a Corinthian settlement opposite
Leucas.

Closely connected with Acarnania was the island of Leucas, Santa Maura,
which, indeed, until a late period had formed a peninsula of the main land : it

was separated from it by an artificial cut, originally constructed by the
Corinthian colonists for the purpose of defence : in the time of the Peloponne-
sian war, this canal was choked up with sand, but was afterwards reopened.
The southern extremity of the island was the celebrated Prom. Leucate,
C. DuTcato, now an insulated rock, crowned with a temple sacred to Apollo,
and well known as the scene of Sappho's leap. The island possessed three

towns—Leucas, near AmaxidJd, on the Diorvctus or canal, a Corinthian

colony ; Hellomcnum, probably the same as Phara, in the south : and Cly-
menum, on the east coast. The old Homeric town, jS^ericus, stood at the
northern extremity of the island. Between L(>ucas and the main land lies the

group, Insula? Taphiorum or Telcboarum, the principal one of which was
called Taphos Mcganasi. South of Leucas is situated the small but celebrated
island of Ithaca, Thiuki; it consists of a double peninsula, the northern formed

by the ritigc [Xeriton, the southern by Keion, separated by a bay on the

eastern coast, named llheithrum ; on the ridge that connected the peninsulas,
not far from the present town Bathij, the Homeric town Ithaca is supposed to

have stood ; th port of Phorcys was probably on the north coast ; Mons
Corax formed the north-west pomt. Between Ithaca and Cephallenia, wliich

were only three miles distant, lay the small island of Astcris, Dascaglio. Cephal-
lenia, Cephalonia, called in Homer Same and Saraos, is the largest island on
this coast. Like the others it is a coliectim of rocks, the highest of which, in

the south, received the name of yEnus. It contained four cities—Proni, on
the south-east coast ; Same, the capital, on the strait opposite Ithaca, strongly
defended l)y a double citadel ; Cranii, AraostoJi, on the south-western coast ;

and on the western side of a deep inlet, Pale, L/jruri, which furnished a con-

tingent for the battle of Plata^a, and pn^bably was at that time the most powerful
of the four. T)ie most southerly of the grouj) was Zacynthus, Zantc, a very
fertile, and in ancient times a very well-wooded island. Its j)osilion with

respect to Peloponnesus made its accpiisition of great importance in all the

Greek wars. The capital town, Zacynlhus, was on the same site us tlie modern
Zante, looking towards the Peloponnesus ; near it rose the heights of Elatus,
Mount Scope. It now only remains for us to notice the Echiuades. Kurzolari
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Islands, off the montli of the Achelous, the chief of which, the Homeric Duli-

chium, has been connected with the main land by the deposits of that river.

6 iEiOLiA was bounded on the west by tlie AclieJous, and on the N. and
N.E. by the ranjjes of Tymphrestus and ffita ; on the E. by Corax and Myenus,
dividing it from Locris ; and on the S. by the Messoniaii Gulf

It is generally, but especially in the northern districts, mountainous and

rugged; along the sea-shore, however, there stx-etches a broad and fertile alluvial

plain, which was crossed by the road from Acarnania to Naupactus and Corinth.
-iEtolia was divided into two districts, geographically distinct : yEtolia Antiqua
or Propria, south of Mons Panfetolium; and the northern Highlands, yEtolia

Epictetus orAdjecta, i. e., added ov acquired in addition to the country properly
so called. The only mountain range in the interior of iEtolia was Pana;tolium,

just mentioned, which crosses in a north-westerly direction the gromid
between the valley's of the Evenus and Achelous : it derived its name from the

meetings of the confederate iEtolian tribes having been held at Thermum, a
town at the base of the ridge ; it is now called Viena. There were only two
rivers of any size, the Achelous in the west, and the Evenus, Fidari, in the
east : the Achelous is increased by a tributary, the Campj'lus, on its left bank,
and also by the surplus water of two considerable lakes, named Trichdnis,
Brahhori, and Hyria or Lysimachia, which lie in the hollow between Ara-

cyuthus and Panajtolium, and discharge themselves into the Achelous by the
river Cyathus, Neschio.

There are but few towns in ^tolia, and these mostly on the sea-coast : the
tribes of the interior were dispersed about in villages. Entering from Acar-

nania, we come to Pleuron jSTova, Castro of Irene, at the foot of Mons
Aracynthus : Calydon, Kurtaga, in the valley of the Evenus ; and Chalcis on
the sea, near the border of Locris. In the interior were Conope, afterwards

Arsinoe, near the outlet of the Cyathus into the Achelous ; Lysimachia,
Papadhates, south of the lake Hyria ; and Thermum, the ancient capital and
arsenal of iEtolia, to the north of Lake Trichonis. Metapa seems to have been
situated just to the north-west of Lake Trichonis.

-3*]tolia Adjecta was occupied by several half-civilized tribes, of which the
best known were—the Eurytanes, about the declivities of Tymphrestus and
CEta ; the Apodoti, about the mid valleys of the Evenus and Hj'lfpthus ; and
the Ophioneuses, in the upper valley of the Evenus. There were besides the

following lesser tribes—the Bomienses, with their town Bomi, who lived about
the sources of the Evenus ; the Callienses, with the town Gallium on the
eastern side of Mount Corax; the Agraji, west of the Eurytanes, between the

Campylus and Achelous, with the town Epliyra on the former river ; and the

Aperantes, lower down in the valley of the Achelous, with the towns Apcrantia,
Preventza, and Agrinium, to the eastward. The towns of^gitium, Potidania,
and others, which Demosthenes reached in his ^Etolian expedition, were on
the banks ofthe Hylsethus. Qjlchalia, belonging to the Eurytanes, lay, probably,
close mider Tymphrestus.

7 DoEis.—The small and rugged mountain district which was regarded as

the cradle of the Dorian nation, lay at the head of the valley of Cephissus, where
the ranges of CEta and Parnassus converge and ultimately unite. The stream
which carries off the waters from these hOls was named the Pindus, Apostolia,
and joins the Cephissus in Phocis : on its banks were built the four cities that

constituted the Dorian Tetrapolis, viz. : Pindus, near the source of the river ;

Erineus, lower down on the left bank ; Cytinium, Gravia, on the right bank,
the most considerable of the four ; and lastly, Bceum, also on the right bank, to

the south-east of Cytinium. A road from Amphissa in Locris crossed the

valley of the Pindus at Cytinium for Heraclea in Trachis.

8 Locris.—The Locrians occupied two distinct districts, separated by the

valley of the Cephissus and the provinces of Doris and Phocis. On the western
side of Parnassus, and thence to the Corinthian Gulf, lived the Locri Ozola?,
and on the east of CEta, in the narrow strip that intervenes between it and the

sea, the two other divisions, the Epicnemidii and Opuntii. The origin of the
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two latter names is clear : the one is derived from Mount Cnemis, a continua-
tion of (Eta, the other from the town Opus : the derivation of Ozolse is not so
well ascertained : it is usually connected with the Greek word o^etv, 'to smell,'
which may have referred either to some strong-smelling plant that abounded
there, or to the goatskins in which the Locrians dressed. We shall describe

the territory of the Ozola; first : they occupied the coast of the Corinthian Gulf,
from the promontory Antirrhium in the west, to the Crissa;anbay in the east:

inland their territory was circumscribed by the ranges of Parnassus in the north-

east, and Corax and Myenus in the north-west. The only river in this province
is the Hyla!thus, Morno, which follows the course of Mons Myenus to the

south-west, and flows into the Corinthian Gulf. The general character of the

country is mountainous.
The first town, entering by the coast road from ^tolia, was Molycrium or

Molycria, sometimes reckoned as belonging to iEtolia : it lay a little westward
of the promontory Antirrhium. At this point the Corinthian Gulfis contracted
to the breadth of about a mile : in ancient times a temple of JN^eptune, and now
a fortress stands on either side : that at Antirrhium is called Roumelia. East-
ward of Antirrhium, stood Naupactus, Lepanto, whence the gulf takes its

modern name ; the Athenians established the Messenians of Ithome here after

the Persian war, and derived important advantages from this acquisition in

their attacks upon yEtolia : the port was well defended, being actually inside

the walls of the city. (Enrum, ^lagula, was situated eastward: and farther

along the coast, the unimportant towns of Anticyrrha, Erytlirre, Tolophon, and
Qianthe. The most celebrated town belonging to the Locri Ozola; was Am-

phissa,
Salona, at the head of the Crissa-an plain. The citadel stood on an

impregnable rock, which commanded the road from the north and west to

Delphi. It was destroyed by order of the Amphictyonie Council, because its

inhabitants cultivated the sacred plain of Crissa ; but it seems to have been
restored shortly after.

The confined district of the Locri Epionemidii commenced at the pass of

Thermopyla;, and followed the sea-coast to the south-east, as far as the town of

Alope. The Malian Gulf recedes considerably from the range of Cnemis
between these points, leaving a maritime plain in the neighbourhood of

Scarpheia. The great northern road followed the sea-coast ; but this district

was also accessible from Phocis by two routes over ]\Iount Cnemis, which

passed through the towns of Tarpiie and Thronium. With the exception of
the plain already referred to, the district was broken up by spurs of Mount
Cnemis.

The towns (commencing from the north, and following the main road,)
were—Alpenus orAlponus at the entrance of ThermopykT ; Nicsea immediately
on the sea-coast ; Scarphe or Scarpheia, about a mile and a half inland ;

Cnemis or Cnemldes, by the promontory of the sanie name ; and Daphnus,
near NcoJchorio. Inland were Thronium, Itomani, tlic capital, on tlic Boagrius,
strongly situated on a spur of Cnemis ; and Tarphc to the westward, close

under the main ridge.
The Locri Opuntii occupied the coast southward to the town Larymna,

where an inlet ot the Eubu'an sea approached so near the Copaic lake, as to

form a natural boundary. In general character, this district assimilates to

Epicnemidia : the coast, however, protrudes inwarda instead of outwards, and
confines the plain of Opus on the cast. The liills gradually decline towards
the south-east ; and from Opus, the main road struck across the range into

the
plain

of I'ccotia.

The chief towns in Opuntia were—Alope ; Cynus, TJhanitis, a seaport
at the northern commencement of the Opuntian bay; Opus, Kardhcnitza,
the capital, about two miles from tlie sea; and Larymna, l\((s(n.

OIF the coast, in the Opuntian bay, lies the island of Atalanta, the modern
name of which, Talania, gives the title to the adjacent mainland; it was

occupied by the Athenians during the J'eloponnesian war.

9 Phocis lay between the divisions of'Locris. In shape it resembled an
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irregular quadrangle, the Corintliian Gulf forming the base, and Cnoniis the

upper side; on the E. it was contiguous to Boeotia, and on the W. to Doris
and the Locri Ozola?. It was unequally divided by the range of Parnassus
into two districts, totally distinct in character and in historical associations,
the northern consisting of the rich and broad valley of tlie Cephissus, the
southern of Delphi and its neighbourhood. The name of Parnassus is some-
times applied to the range, sometimes to the highest points of the range : to

these, however, specific names wex'e also given, the central double peak being
called Lycorca, and still Liakura, and the northern height above Neon,
Tithorea, Velitza. The former contains numerous stalactite caves, of which
the Corycium Antrum, above Delphi, was the most celebrated. The summit,

generally covered with snow, and the rugged and precipitous sides of this

mountain, form the most conspicuous feature in the landscape of central

Greece. The chief river is the Cephissus, Mavro-potamo, which rises near
Lilaja in the western part of the province, is joined at a short distance from
its source by the Piudus, and thence flows to the south-cast through a

valley, generally wide, but contracted to a narrow pass on the confines of

Boeotia.

The chief towns in the northern district were—Lila^a, PalcBo-hastro, on
the declivities of Parnassus, near the source of the Cephissus ; Elatea, Lefta,
on M. Cnemis, which commanded the pass over tliat mountain from Locris,
and therefore formed ' the key of southern Greece ;' Parapotamii, Belesh, on
the river side, as its name implies, at the entrance of the pass into Boeotia ;

on the road between this place and Opus, Hyampolis, Bogdana, which seems
to have been of some importance as commanding that pass ; and Daulis,

Daulia, situated at some distance from the right bank of the Cephissus, on the
road from Orchomcnus to Delphi.

Westward of Daulis, a road skirted the base of Parnassus, and was known
as the Via Sacra: at a short distance from Daulis it was joined by a road
from the south, leading to Ambrysus, Dijstomo, and the point of junction
was celebrated as the spot where Laius fell by the hand of his son : it

was called Triodos, as three roads met there. Farther on, Anemorca
marked the boundary of the Delphian territory, and the road followed the

course of the small river Pleistus, Xero-potamo, until it slightly diverged to

the right hand for Delphi. The position of this town, the seat of the most
sacred fane of antiquity, and the fabled centre of the whole world, was very
remarkable. The range of Parnassus terminates southward in two bold rocks,
the Pha^driades, specifically called Hyampca and Nauplia, which formed at

their base a natural theatre, gently sloping towards the Pleistus. On this

declivity stood Delphi
—the temple of Apollo with the sacred tripod, and the

cave whence the oracular responses were given, being at the back of the

town, and the stream or spring (as it was more commonly called) of Castalia,

descending between the two rocks to the eastward, and flowing into the
Pleistus. The town was enclosed by a wall : but several buildings, as the

Stadium, Synedrium, and others, stood outside, and the approaches to the
town were lined with statues and chapels ; the spot is now called Kastvi.

Descending the valley of the Pleistus, we come to Crissa, which gave its name
to the rich plain that stretches from the neighbourhood of Amphissa to the
head of the Crissaian bay : Crissa (it must be observed) did not stand on the

sea-coast, as the name of the bay would seem to imply ; Cin-ha, Magula, was
in that position, and served as the port of Crissa and Delphi. The Delphian
territory was separated from south-eastern Pliocis by the range of Cirphis :

in this part of the province we meet with the towns of Anticyra, Aspraspitia,
on the western side of the bay of the same name, celebrated for its hellebore :

Marathus, opposite to it : Stiris, Stiin, to the eastward ; and Bulis, sometimes
reckoned as a town of Boeotia.

lo B(i50TiA was contiguous to Locris on the N., Phocis on the W., and
Attica and Megaris on the S. : on the E. and N.E. it was bounded by the
waters of the Eubcean straits. In general features this province bears a close
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resemblance to Thessaly, being girt in all directions by a circular belt of

mountains, which enclose a rich and extensive plain, -watered by the con-

verging streams of the whole district. The valley of the Asopus, which we
must except from these observations, bears a similar position to the water-

basin of Bceotia, that the Spercheius does to that of Thessaly. There is,

however, one noticeable difference—that there is no vale of Tempe in Boeotia ;

the waters collect in the centre of the province ; and we therefore have pre-
sented to us a picture of what Thessaly would have been, had the river

Peneus never found an outlet. The Copaic lake discharged its surplus waters
at its north-eastern extremity by subterraneous passages, now named Cata-

hothra, three of which are known to have existed ; these were of natural

formation in the first case, but improved by art. The waters, having passed
by these under the Opuntian hills, re-appear in the neighbourhood of

Larymua, and discharge themselves into the Euboean sea. The lake was in

ancient times forty miles in circumference ;
it is now about sixty, but shallow,

and in summer for the most part a mere marsh : its modern name is Topolias.
The heights that enclose the Boeotian plain were in the north, the Opun-

tian Cnemis, and a lateral ridge proceeding at right angles from it towards
the Cephissus, called Hyphantium ; in the west, the well-known range of
Helicon ; in the south, Citha^ron and Parnes ; and in the east, the lesser

elevations of Ptoum, Messapium, and Mycalessus.
The approaches from the north were three in number ; by the valley of

the CephissTis, the road leading from Parapotamii to Cha!ronea ; by a pass
over M. Hyphantium, from Al)a3 to Orchomenus ; or by the coast road of

Opus and Larymna, which entered at the eastern extremity of the Copaic
lake. The valley between Parnassus and Helicon gave egress towards

Delphi and the west, by Daulis ; and there was also a route in the same
direction to the south of Helicon, starting from Thespise. Towards the south
there were several routes, (1) the coast road by Creusa and ^gosthena;,
leading to Megaris, (2) the mountain pass of Cith;eron by Dryos-cephrda;

—i. e.,

Oakheads,—where the roads from Thebes and Plata^a, leading to Eleuthene
and Athens met, (3) a more direct and easy route from Thebes to Athens,

by the way of Phyle and Acharnce, which took the low ground between
Cithffiron and Parnes, and (4) the coast road of Oropus on the eastern shore
which divided near that town, and led either over the eastern declivities of
Parnes by Decelca to Athens, or by llhamnus and the coast as far as Mara-
thon, and thence across Pentelicus.

Though BfX'otia touched two seas, the Corinthian Gulf, and the Euboean
Straits, it never became a maritime country, partly through a deficiency
of ports, (for Anthrdon and Bathys, Vathi, were neither of them good,) and

partly through the richness of the soil, which encouraged agricultural

pursuits. The only river in the north of any importance is the Cephissus,
whose course has been already noticed ; in the south, two rivers take their

rise in the immediate neighbourhood of Plata-a, the Oeroe, which flows west-
ward into the Corinthian Gulf, and the Asopus, Asopo, which Hows eastward
with a sluggish stream through a rich plain by Tanagra, into the Euboean
Sea.

Brcotia abounds with scenes of historical and classical interest : its position,

midway between northern and southern Greece—the character of the country,
well adapted for military operations

—and the number, riches, and strength
of its towns, made it constantly the arena of war— ' the Low Countries' of

antiquity.
The towns were numerous, and were for the most part built on the

eminences which skirt the border of the Copaic plain. Orchomrnus, Scn'poii,
in the Homeric age the capital of Ba>otia, was situated on the Cepliissus, near
its junction witli the Copaic lake ; it was celebrated for the treasury of

Minyas : the Acropolis stood on a steep rock, the base of which was washed

by the river. Cha'ronca, Kaprena, stood a short distance from the bank
of the Cephissus on the borders of Phocis, and was of importance as com-

II. G
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manding the roads to Parapotamii and Daulis ; it also had its Acropolis
built on a steep rock ; it was the scene of Philip's victory over the Athenians,
B.C. 338, and of Sylla's contest with the army ofMithridates, B.C. 86. Lebadea,
Libadia, came next on the road to Thebes : a small stream, the Hercyna,
flowed by its walls, and discharged itself into the Copaic lake: it was situated

on a northern spur of Helicon, with the celebrated oracular cave of Trophonius
in its territory. Coronea, near Granitza, followed at a distance of five miles,

between the streams Curalius and Phalaros : this was the scene of Tolmidas'

failure, B.C. 447, of the victorj
of AgesUaus, B.C. 394, and of several other

military operations. In the neighbourhood of Coronea, five miles southwards,
rises the consecrated height of Leibethrius, with the grove and grotto of the

Muses. The scenery of this and of the neighbouring Helicon is more soft

and verdant than is usual with the Greek mountains. Though the summit
of the latter is generally covered with snow, it breaks up into romantic

valleys : it is particularly celebrated for its clear gushing springs, two of vThich

were sacred to the Muses, Hippocrcne and Aganippe, both on the north side

of the mountain, the former flowin"' into the Olmeius, the latter by Ascra,
the birth-place of Hesiod, into the Termessus. From Coronea, the southern
road passes by Alalcomena;, Sulinari, to Haliartus, Mazi, on the shore of the

Copaic lake, where the Lacedemonian Lysander met his death, B.C. 395 :

it was destroyed by the Romans under Lucretius. A level plain intervenes

between this place and Theba), still called Thebes, distant about fifteen miles.

This celebrated town, the capital of Bceotia, was situated between two small

streams, Ismcnus and Dirce, the former on the eastern, the latter on the
western side of the city, which, afterwards uniting, flow into the Lake of

Hylice, Livadhi, some five miles to the north: they are mere mountain
torrents, insufficient even to supply Thebes with water. The Acropolis, which
was named Cadmea, stood on a mound, elevated about one hundred and fifty
feet above the plain, between Dirce and another small stream, called Cnopus.
The whole city was surrounded with walls, through which seven gates gave
egress in different directions. Thebes was several times besieged and cap-
tured. To the west stood Thespise, Eremo-castro, at the foot of Helicon,
whose inhabitants sided so bravely with the patriotic Greeks against the
Persians : in their territoiy, on the road leading southwards to Plata?a, was
Leuctra, Parapunghia, celebrated for the decisive victory of the Thebans
over the Spartans, b.c. 371. Plata^a was situated at the base of Citha^ron, about
the sources of the stream Oeroe, and near the modern village of Kochla : its

name is associated with the achievements of the Greeks at Marathon and
under its own walls, and with the stout resistance it ofiered to the Spartans
in the Peloponnesian war. The foimtain of Gargaphia was about a mile and
a half to the eastward of Plata;a ; in the same direction was Hysise immediately
under Citharon, on the road from Dryoscephala) to Thebes ; and farther on,

Erythrse and Scolus, both a short distance from the right bank of the

Asopus.* The chief town in the valley of the Asopus was Tanagra, Grimala,
on the left bank, strongly built on a rock ; its territory produced excellent

wine, and it retained its prosperity to a later period than the other Boeotian

towns. A road led hence to Delium, leaving ffinophyta midway on the right
hand ; DeUum, Dhilessi, was the border town on the side of Attica, and imme-

diately on the sea ; it was of importance, as commanding the coast road ; the
Athenians and Boeotians had a severe contest here, B.C. 424. Higher up on
the coast were—Aulis, whence the Grecian fleet sailed for Troy ; its port,

Bathys, Vathi, to the south of the town ; Mycalessus, about three miles from

AuHs, on a hill of the same name ; Salganeus, on the north of the Euripus,
considered an important point, as commanding the approaches to the strait ;

* In Herodotus' account of the battle of Plataea, the Persian and Grecian armies are
described as for some time stationed on opposite banks of the Asopus. The main stream
cannot be intended, but rather one of the small tributaries flowing from the south.
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and Anthedon, LuJcisi, farther north on the coast, occupied chiefly by a

fishing population.
II EuBCEA.—This important island faces the eastern coasts of Locris,

Boeotia, and Attica : it was separated from the second of these provinces only
by the narrow strait of Euripus. From its great length, compared with its

breadth, it was occasionally called Macris. The modern name Egrijpo, or

Negropont, is derived through a series of changes from the word Euripus.
A chain of hills traverses Euboea from end to end. At the southern

extremity they terminate in two promontories, Caphfireus, Cape Doro, looking
towards the -^gsean, and Gerajstus, Cape Mantelo, towards Attica, and distant

about ten mUes from the island of Andros. There are also two promon-
tories at the northern extremity, but not of so great a height as the southern—

viz., Artemisium at the eastern corner, Cape Xyrochori, the name of which
was extended westward along the line of coast, and Censeum, Cape Lithada,
at the western. The hills which connect these extremities were known as

Telethrium in the north, Dirphis in the neighbourhood of Chalcis, and Oche
in the south.

The eastern side of Euboea possesses no safe port or roadstead, and from
its exposure to the north-east wind it was particularly dangerous for coast

navigation. The extensive indenture, to the north of Prom. Caphareus, called

Coela, or Cava Euboica, proved fatal to the Persian fleet, and the promontory
itself enjoyed an ill fame as the scene of the destruction of the Grecian fleet

on its return from Troy. The traffic was from these causes diverted to the
inland passage, by the straits of Artemisium and Euripus, and hence we find

the most important towns on the western side of the island. The Euripus
itself is not more than eighty yards across, and was bridged over by the

Boeotians, B.C. 410.

The position of Euboea, its fertility, and the marble quarries of Carystus,
made it an object ofgreat importance both to the Boeotians and the Athenians.

The chief town in it was Chalcis, Egripo, at the passage of the Euripus,
an Ionian city of great celebrity. Its position made it, for warlike purposes,
one of the ' chains of Greece,' and equally important as a commercial depot
for the produce of northern Greece ; its soil was remarkably fertile, espe-

cially the Campus Lelantus ; and the site of the town, on tno decli^dty of

Moxmt Cancthus, was both beautiful and capable of easy defence. Eretria

came next to Chalcis, both in importance and in geographical position ; it

was also Ionian ; the old town was destroyed by the Persians after a six days'

siege; it was rebuilt about a mile and a half nearer Chalcis. South of

Eretria, to the port of Porthmus, Bufalo, the coast was known as Kale
Acte—i. e. the beautiful beach. Styra, Stura, follows : then Carystus with its

splendid marble quarries, and on the eastern side of Prom. Gerajstus, a town
and haven of the same name. The only towns on the eastern coast were Cyme
and Cerinthus, neither of any importance. On the northern coast, in the

district of Hestiasotis, was tlie important town of Histia;a, or, as it was called

after the commencement of the Peloponnesian war, Oruus ; it commanded
the strait between Eubtca and the main land of Thessaly.

12 Attica derives its name from its peninsular position (oktii), being sur-

rounded on two sides by the sea, and coimected with the main land only on
the north and north-west. In shape it resembles an inverted triangle, of

which the promontory of Sunium would represent the apex, and the Boeotian

border the base line. The physical features of this province deserve par-
ticular attention, as they are interwoven with the political state of its

inhabitants.

The ranges of Cithreron and Pamcs form a continuous boundary on the

north, hardly broken l)y the intervenuig dip, along which the road by Phyle
to Boeotia passed. The routes across these mountains have been already men-
tioned ; their further course in Attica will bo presently noticed. From Parnes
two chains diverge, one of which runs in the direction of the bay of Sahimis,

ending in .^Egaleus ; while the other, rising, after a short interval, in the

g2
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heights of Pentelicus, or Brilessus, Mendeli, takes a parallel direction, and
under the names of Hymettus, Tclo-Vimi, and Anhydroa, Mavro-Vuni, ter-

minates in the promontory Zoster, Cape Tari. These two ranges enclose

the plain of Athens, to TTfSiov as it was emphatically called, on the east and
west. The high ground about the head of this valley, which forms the

watershed of the Attic peninsula, was called the Diacria, and occasionally

Epacria,
' the Jticf/i lands.' On the other side of the chain of ^galeus lies

the plain of Eleusis, stretching along the coast as far as the border of

Megaris, and inland to the base of Citha^ron. And again, on the other—
i. e., the south-easteryi—side of the Hymettus range follows another plain
with occasional elevations, which rises towards the south and terminates in

the headland of Laurium, the inhabitants of which were distinguished

according to their locality, either as dwelling on the sea-coast '

Paralia,' or in

the interior
'

Mesoga?a.' In a political sense, the inhabitants of the three

plains of Eleusis, Athens, and Mesogsea, were classed together as ol irehiaLoi:

and thus were the divisions reduced to three—the Pediaei, the Paralii, and
the Diacrii. These divisions were not established by any distinct boundaries,
but followed the general physical features of the country.

Attica was divided by Cleisthenes, B.C. 510, into ten tribes, and these into

demi, or parishes, of which 174 existed in the time of Strabo : the number of

tribes was ultimately increased to thirteen.

The position of Attica, the character of its coast, and even the nature of its

soil, exerted a material influence on its history. Placed midway between
Northern Greece and the Peloponnesus, and yet off the line of communication
between them, it was interested in the movements of all the Greek provinces.
Two of its coasts were washed by the sea ; and it possessed every facility for

maritime commerce in the numerous ports and sheltered bays of the Saronic
Gulf. And while there was this inducement to seafai'ing pursuits, the

poverty of the soil offered no counter motive for agriculture : there were neither

woods on the mountains, nor rich pastures in the plains : scattered shrubs and
dwarf trees were all that met the eye, and the olive was the most valued pro-
duction of the soil. The only wealth of Attica was in its minerals—in the

silver mines of Laurium, and the marble quarries of Pentelicus. Thus every
circumstance conduced to make Attica a commercial rather than an agricul-
tural country, and to give her a strong interest in all the movements of the

neighbouring provinces.
The simplest method of describing the towns and localities of Attica is to

commence with Athens, which was the centre of the province in every other
but a physical sense. It was situated on the right bank of the small stream

Ilissus, between the hUls Lycabcttus, St. George, on the north-east, and Pnyx
on the south-west, the range of Hymettus rising at a short distance off to

the south-east. It thus stood on the southern verge of the plain, which
stretches away towards Parnes in the north-east, and towards the sea, about
four miles distant, in the south-west, the island of Salamis closing the prospect
in this direction. In the centre of Athens rose the Acropolis, a massive

oblong rock, one hundred and fifty feet high, having its extension east and
west. The ascent led up from the south-western angle by a winding path
through the Propyla>a, erected by Pericles. Nearly in the centre of the

platform stood the Parthenon ; north of the Parthenon, the Erechtheium
or temple of Minerva Polias, with the ancient statue of that goddess in

olive-wood. The building was of irregular shape, and of small size com-

pared with the Parthenon ; the southern portico, called Cecropium, was the

reputed burial-place of Cecrops. Facing the entrance of the Propylsea, and
thus in front of the two temples mentioned, stood the colossal statue of
Minerva Promachus, seventy feet high, which was visible from the sea.

There was also a third temple, dedicated to Artemis Brauronia. The Acro-

polis was most accessible on the north side, and this accordingly was earliest

fortified by a wall, called after its builders the Pelasgic. The walls on the
south side were erected at a later period by Cimon.
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The other remarkable spots and buildings were—the Pnyx, a low hill,

facing the Acropolis to the west, and about a quarter of a mile distant, where
the public assemblies were held: the Areopagus, reserved for the use of
the highest judicial court in Athens ; the Agora, in the hollow between the

Pnyx and the Acropolis, an oblong inclosure surrounded by porticoes and
other public buildings ; and, below the south-eastern extremity of the Acro-

poUs, the extensive theatre of Dionysus, formed on the side of the hill, the
tiers of seats being cut out of the rock, and rising one above another in a
semicircular form.

Closely connected with our associations of Athens are its suburbs—the

grove of Academia on the banks of the Cephissus, about two miles north-
west of the Acropolis, the spot where Plato taught ; Colonus Hippius, a little

higher up the stream ; Cynosarges under mount Lycabettus, where Auti-
sthenes instituted the Cynic school of philosophy ; and the Lyceum, Aristotle's

school, on the same side of the city, nearer the Ilissus. The two celebrated

streams, Cephissus and Ilissus, now lose themselves in the marsh that
intervenes between Athens and the Pirteus ; in earlier time they united and
flowed into the Phalcrian bay.

Athens possessed three ports—Piraeus, Munychia, and Phalcrum, distant
about four miles from the city. Phalerum, the most easterly, was the first

used, but soon sunk into insignificance ; it consisted of a large, unenclosed

bay, with docks situated near the modern Tripyrghi. Westward of this bay
the land runs out into a curved peninsula, which is almost cut off from the
main land by a bay on each side. The smaller of the two bays, on the eastern
side of the peninsula, formed the harbour of Munychia, Porto Fanari ; the

larger, on the western side, was the Piraais, Porto DJirako.
The entrance to the harbour of Piraeus was so narrow that a chain might

easily be thrown across. Themistocles fortified Piraeus and Munychia, by
erecting walls across the neck of the peninsula, and along the line of the

sea coast. Cimou. B.C. 405, connected the three ports with the city by means
of two divergent walls, the northern one touching the sea at the western

extremity of Pira'us, and the southern at the eastern point of Phalcrum.
To these Pericles added a third, which had for its object the more immediate

protection of the Piraeus ; its course was parallel to the northern wall, with
a slight divergence as it approached the Pira}us. These two parallel walls

became the moat important means of defence, and Jicnce they were called

the northern and soutliern, to the exclusion of the Plialerian wall, which was
most properly the southern. When regard was had to the Phalcrian, the
third or intermediate was called the middle wall.

The most interesting localities in Attica were as follow. Eleusis,

Lefsina, far-famed for the celebration of tlie Elcusinian mysteries, lay
immediately on the sea-coast, north of Sal amis, and was connected with
Athens by a ' Sacred Koad,' wliich issuing from the north-west of that city,
and passing across tlie Ceramicus and the Athenian plain, and tlirough the

gap left by the ridges of yEgaleus
—

Corydallus and Pa'cflum—followed the
bend of the sea-coast to Eleusis : Eleusis possessed a small harbour, com-
mand(!d by the Acropolis. The plain northward of the town was commonly
called the Thriasian, after the town Thria, which lay northward of the Sacred

lioad, under ^'^galeus : it is watered by a stream named Cephissus, which

joins the sea in the neighbourhood of Eleusis : across the plain led the direct

road to Plata>a, passing by ^noe and Eleuthcrit. The relative position of

these two places is still undecided : the extensive ruins at Gyfto-castro, just
under Citha>ron, probably repres<'nt Elcnthera) : yEnoe would in that case

stand lower down the stream, where it turns to the south at lilaches. AcharnjE,

Kamctcro, lay due north of Athens, aI)o\it seven and a half miles distant, and
on the western verge of the plain: it was the largest demos in Attica, and
carried on a considerable trade in ciiarcoal. The mad to Thebes passed
through it, and thence by Phyle, Fill, which lay at the soutliorn base of
Parnes. Two roads led from Athens to Oropus and Ba-otia : the most direct
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crossed the Diacria by Decclea, Tatoy, which was situated on an elevated

peak at the head of the Athenian plain, fifteen miles distant from Athens,

commanding both the road and the plain : the other avoided the hills by
keeping to the south of Pentelicus, and going round by the plain of Marathon:
it passed tlirough Alopece, skirted the northern base of Hymettus, then

through Pallcne below Pentelicus, and so to the region of the Ionian Tctra-

polis and Khamnus. The Tetrapolis consisted of an association of four

towns, existing before the time of Theseus—viz., Probalinthus and Trico-

rythus, on the sea-coast ; Marathon and QJnoe, a short distance inland. In
later times, Marathon obtained the ascendancy, and the plain on which these

towns stood was more usually named after it. The coast here recedes inland,

forming a small bay, protected by the headland of Cynosura, Stomi. In

the middle of the bay a small stream discharges itself, anciently called

Charadrus, which rises in Mount Parnes. The spurs of this mountain and of

Pentelicus approach the sea within a distance of about two miles, and enclose

the plain on the west ; while along the coast, north and south, two marshes,

generally dry in summer, intervene between the sea and the hills. The plain
thus has a length of about sis miles. The modern village of Marathona
stands on the Charadrus, but ancient Marathon was more to the south, on
the site of Vrana. In the celebrated battle that took place here, B.C. 490,
the Greeks were posted on the declivities bounding the southern border of

the plain, while the Persians occupied the line of coast, between the southern
marsh and the river. The Tumulus, Soro, which marks the centre of the

Athenian position, stands about half a mile from the shore ; it is a misshapen
heap of earth, two hundred yards in circumference. The Pyrgos to the

north of it is the ruin of the tomb of Miltiades. From Marathon the road
led to Khamnus, Ovrio-castro, situated on a rocky promontory, and celebrated

for a temple sacred to Nemesis ; and thence to Oropus, Oropo, the border
town of Boeotia, on the right bank of the Asopus. This town was originally
built on an eminence, two miles from the sea ; but at the time of the Pelo-

ponnesian war it had been removed to the coast. The district on each side of

the Asopus was called Oropia or Peiraice—i. e., the border country : in the

contests between the Boeotians and Athenians it frequently changed hands.

Aphidna was situated in the upper valley of the Charadrus, between Decelea
and Ehamnus ; and Cephissia, at the foot of Pentelicus, between Marathon
and Athens. In the Paralia and Mesogsea, the districts south of Athens, the
most important locality was Laurium, a hill in the neighbourhood of Sunium,
which yielded a large quantity of silver ore. The produce of its mines was

applied, by the advice of Themistocles to the formation of the Athenian fleet :

in Strabo's time the mine was nearly exhausted. Sunium was important on
another account— viz., as commanding the passage of vessels coming from
Eubcea and the north. The promontory, now Cape Colonna, was crowned
with a beautiful temple of Minerva: the town lay on the eastern side of the

promontory. Proceeding northwards from Sunium we meet with Thoricus,
TlienTco, on the eastern coast ; the island of Helena, or Maoris, Macronisi,
stretched along opposite to it, and afforded a safe roadstead. Prasise, with
an excellent harbour. Port Rafti, was farther up the coast : and yet farther

Brauron, Frorewa, celebrated for the worship of Diana; it stood a short distance

from the sea. On the Mestern coast the towns were more numerous, but not
so important. Anaphlystus, Anafyso, corresponded in position to Thoricus ;

it stood on a river, by which it communicated with the inlet that formed its

harbour. The road from Laurium to Athens, known as the '

Sphettian way,'
ran parallel to the sea-coast.

It only remains to describe two islands, intimately connected with Attica,
Salamis and ^gina. The former, now Koulouri, Hes in the northern angle
of the Saronic Gulf, between Athens, Eleusis, and Megara. It is moun-
tainous and of very irregular shape, being nearly divided in half by an inlet

from its western side. The passage between Salamis and the Attic coast,
where Mount ^galeus declines, is very narrow ; its entrance was guarded on
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the western side by the projecting headland of Cynosura, and by the small
island of Psyttaleia, Lipsokutuli, It was in this strait that the Persians
sustained their humihating defeat, B.C. 480. The old to\^^l of Salamis was
situated on the south side of the island ; the later town of historical times, on
the eastern coast, opposite ^galeus, at Amhelahia. This town appears to have
fallen into decay after its occupation by the Macedonians, B.C. 317. On the
western side of the island, the projecting headland of Budorum fronted

Nisaea, three miles distant.

./Egina, Egina, is situated in the centre of the Saronic Gulf, nearly equi-
distant from Athens, Argolis, and Corinth. In shape it is an irregular triangle,
the base fronting the coast of Argolis ;

in size about twenty-two mUes round ;

in character mountainous, and for the most part, unproductive. The highest
point, Mons Panhellenius, on the south-eastern side, was crowned by a cele-

brated temple of Jupiter. The navigation about its shores was impeded by
numerous rocks and shoals. The position of ^gina adapted it most admirably
for the purposes of maritime ascendancy. It raised itself to an early indepen-
dence, and enriched itself at the expense of the neighbouring shores on the main
land. It was too important a post to escape the notice of the Athenians ; when
not in their own possession it was the '

eyesore of the Piraeus.' They held it

in their own hands from the time of the Persian war until the battle of ^gos-
potami. It possessed two harbours, one on its eastern coast, the other on
the western, where the chief city, ^gina, stood facing Epidaurus.

13 The small state of Megabis lay at the entrance of the Isthmus of
Corinth. It consisted of a plain, enclosed on two of its sides by the Corin-
thian and Saronic gulfs, and elsewhere by mountain ranges. Citheeron sepa-
rated it from Boeotia ; a southern branch from that range, which terminates in

two homed peaks, named theKerata, near Eleusis, formed its eastern boundary;
and on the south the lofty Oneian mountains, Macriplayi, culminating in

Mons Geranea, Palceovouni, severed it from Southern Greece. Two roads
led southwards ; the one surmounted the precipitous

Scironian rocks, which
skirt the base of the Oneian range where it overhangs the Saronic Gulf; the
other crossed the Oneian range, midway between the seas, by the pass of

Derhenivouni, which the modern road follows ; the central portion of the

range, as well as the highest peak, is generally denominated Geranea. The
road from Megara to Attica followed the coast, and was commanded by the

heights of Kerata.
The plain of Megara is watered by numerous small streams flowing into

the Saronic Gulf; in the centre of it stood Tripodiscus, where the various

roads met for the pass of Geroneia. The capital, Megara, was built about
two miles distant from the Saronic Gulf, opposite Salamis ; two hUls,
Alkatlioo and Caria, rose behind the town, each croMned with a citadel. It

was connected by long walls, with its
port, Nisroa, to the south-east, the

entrance to w hich was protected by an island, Minoa, lying immediately in

front of the town, and joined to the main land by a causeway. This island

Mas incorporated with the main laud as early as Strabo's time ; the site of

NLsaja is at Dndeka Ecclesun. The coast has changed so much, that the

description of this locality given hy Thucydidcs cannot be identified. Megara
possessed also a port on the Ilalcyonian bay, Paga*, Psatho, which the

Atbenians once occupied as a naval station.

14 CoEiNxn and its territory stood in tho same relative position to

Peloponnesus, as Mcgaris to Northern Greece ; but there were differences in

the geographical features of the country, which made the former by far the

most important of the two districts. The Oneian range, which separated

Megaris from Corinthia, crosses the neck of land between the Saronic and

Corinthian gulfs, and runs out westward into a high peninsula, which divides

the eastern coast of the latter into the Lechu-an and Ilalcyonian bays,
terminating in the promontories of Olmiic and llera-um or Junonis, which

face respectively towards Ba'otia and Sicyon. On the south side tho range
declines gradually to a small plain, and allows the scjis to approach within
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three and a half miles of each other at the Isthmus of Corinth. The ground
between the seas is sufficiently level to admit of vessels being dragged across,

and the line which they followed was called the Diolcus ; it is not, however,
a dead level, as the ground rises towards the Saronic Gulf, and there breaks

off into a low cliff. A canal was frequently projected, and even attempted by
Nero ; the results may yet be seen in a trench about one thousand yards long
from the Lechsean side. There was also a wall drawn across the isthmus,

about half a mile south of the Diolcus, but by va hom erected is uncertain ; it

appears that temporary fortifications were several times erected there. The
southern side of the isthmus is closed in by another range, named Onea, and

by the rock Acrocorinthus. A narrow ravine separates these two, along
which the road to Peloponnesus ran, immediately imder the rock. The only
other entrance southwards was at the other extremity of Onca, where it left

a narrow pass close by the sea, which was commanded by the port of

Cenchrea?. The territory of Corinthia stretched southwards about ten miles

from the Isthmus.
Corinth itself was most happily situated for purposes both of war and

commerce ; immediately behind the town, and at a distance of two miles from
the sea, rose the impregnable rock which formed its citadel, one thousand nine

hundred feet high, with an area of two mdes in circumference on its summit,
and well supplied with water by the spring Peircne. The walls of Corinth

enclosed a circumference of ten mUes, exclusive of those which connected
it with its harbour of Lechajum. The town was well supplied with water by
natural springs, two of which, beside that in the citadel, were called Peireue ;

it was fiu'ther accommodated with a fine aqueduct, constructed by Hadrian.
Corinth was taken and sacked by Mummius, B.C. 146, and restored by
Julius Casar, b.c. 44. Besides the port of Lechaium, it possessed another
on the Saronic Gulf, Cenclirea?, Kehhries, five miles distant ; and this double

port made Corinth an entrepot for the interchange of European and Asiatic

productions. Having command also of the two passes into Peloponnesus, it

was naturally adapted to exercise great inlluence in the military affairs of

Greece ; but intestine divisions, and perhaps the very extent of its walls,

prevented it from doing as much as we should have expected.
The Isthmus itself was the scene of annual games, which were celebrated

at a spot near the Saronic Gulf, and not far from Schoenus, Kalamaki, the

port whence vessels made the Diolcus.

15 SicYONiA andPhliasia.—Wcstward from Corfnth, a narTOw but fertile

plain stretches along the sea coast ; inland the country is broken up into

confined valleys, bounded by high liills. Three such valleys open into the

plain, and the streams which flow down them were known as the river of

Clednte, the Nemea, and the As5pus. The ridge that separates the two first

was called Apcsas, Mount Fuka, and that between the Nemea and Asopus,
Trikaranon, St. George. The Nemea, in its lower course, formed the boundary
between Corinthia and Sicyonia.

The territory of Sicyon, Vasilika, extended along the coast nine miles, and
about the same distance inland. The town itself was situated two miles
from the sea, with its acropolis and other public buildings on a fortified hill

of considerable area ; tlie base of the hill is washed on the east by the Asopus,
and on the west by a brook supposed to be the Helisson. It was connected
with its port by long walls ; these and the maritime quarter of the city were

destroyed by Demetrius, B.C. 303.

The small district of Phliasia consisted of the upper vaUey of the Asopus,
which, above the town of Phlius, turns at right angles to its future course, and
has its rise in the western mountains that border on Arcadia. Phliasia was
enclosed by mountains on all sides, except towards Sicyon ; Lyrceum sepa-
rated it from the plain of Argos, Trikaranon from the valley of jVemea, and
Celossa from Arcadia : each of these ranges, however, had roads across.

Plilius itself stood at the angle where the Asopus begins to flow towards the
north.



ANCIENT GEOGRAPHY. 89

Eastward of Pliliasia, the small state of Cleonse occupied the upper valleys
of the Nemea, and of the stream on which its town stood. The hills about
Nemea are perforated with caverns ; and hence this was selected as the fittest

scene for Hercules' contest with the lion. At Nemea, which was situated

on a small plain, games were celebrated every three years ; the stadium
and theatre may yet be traced near the remains of the temple of Jupiter.
Cleonse, Kurtesi, was situated on the left bank of the river, and on the high
road between Argos and Corinth, built on an eminence and strongly fortified.

There were two routes across the mountain to Mycense ; a footpath called

Contoporeia, and a more circuitous but easier road called Tretus, ov bored, from
the numerous caverns along it.

1 6 AcHAiA occupied the whole of the northern coast of Peloponnesias,
westward of Sicyonia ; its boundary on this side was the river Sythas ; and
at its other extremity the Larissus, which disembogues south of Prom.
Araxus, separating it from Elis. It consists of a narrow plain, confined on
the south by the high wall of mountains which enclosed Arcadia : and
here its boundary was irregular, according as the mountains recede from,
or approach to the sea. The line which it followed was (starting from the

east) Stymphfilus, Gliymno Yani, Cj^Ucne, Zyria, then the advancing Cliely-
dorea, Mavrioro, Cerynea behind yEgium, then the lofty and wild chain of

Erymanthus, Olenos, and lastly, a western offset from that named Scollis,
which some have supposed to be identical with the Petra Olenia of Homer.

These mountains rise for tlie most pai't abruptly, presenting a lofty
wall on the side of Achaia, furrowed here and there with the courses of
the mountain streams. The rivers are necessarily short, the moun-
tains seldom being distant more than fifteen mUes from the shore ; and,
as w"e might expect, they vary very much in their depth at various seasons,

being almost dry in summer, anci coming down with violence in winter.

There is only one range wholly in Achaia, and hence called Panachaiicum,
Voidhia : it is a northern spur of Erymanthus, running out towards the neck
of the Corinthian Gulf. The sea coast is regular ; the most northern point
is Prom. Drepanum, Dhrepano : the coast curves slightly inward on the
western side of that cape, forming the harbour of Panormus, and proti-udes

again in Prom, llliium, the nearest spot to the coast of iEtolia. It then
trends southward, sweeping round in a fine bay, now the bay of JPatras,
to the opposite promontory of Araxum, C. Papa.

The maritime district of Achaia was eminently fertile : it produced flax,

in addition to grain of every description ; the currant, now the staple export
of the diritrict, is comparatively a modern introduction.

The geographical character of this province, separated as it was from its

neighbours, but accessible in all parts to its own inhabitants, exercised a
marked influence on its political institutions. From the earliest times, we
hear of a confederacy of twelve cities, wliich, with a slight interruption, and
with a variation in the number, was maintained until the extinction of
Grecian independence. The names of the cities are difi'erently stated by
writers of dillerent ages ; probably because, as one city fell into ruin, its place
was supi)]ied by another. Their names as given by Herodotus were as

f(jilow :
—Pellcne, on the eastern border, situated on a steep hill, seven miles

from the sea ; ^'Egira, earlier Hypcresia, Pahco-kasiro, a mile and a half

from the sea ; vEgte, on the Crathis, Akrata, which had disappeared as early
as Strabo's lime ; Bura, Trupia, {\\v miles inland ; HelTce, at the mouth of

the Selinus, tlie original capital of Achaia; it was destroyed by an inroad of
the sea, B.C. 373, at the same time that Bura was destroyed by an

earlhc^uake ;

^gium, J'ostilza, which succeeded Helice as tlie spot of congress : it was
situated on the sea shore, west of the Selinus, possessed the best port on this

coast, and was much beautified witii temples and public buildings : l{hypa>,
said to have been ruined by Augustus, who removed its inhabitants to

Patra" : Patra, tiie third capital of Achaia, which still retains its ancient

name and pre-eminence : it stands on an eminence about half a mUc from the
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sea, with level ground intervening ; a rich plain extends southward, bounded

by Mons Pauacliaiicus: Olenus, Kato, at the mouth of the river Peirus or

Melas, Kamcnitza ; higher up that stream, Phara) on its left bank
; Dyme,

near Karavostasi, between Oienus and Prom. Araxus ; and lastly, Trita^a,

Kastritza, the inmost town of Achaia, under Erymanthus, in the highest
valley of the Sclinus. Most of these towns fell into decay at the time of the

lloman conquest.
1 7 Elis, or Elea, occupied the northern half of the west coast of Pelopon-

nesus, from the river Larissus, which separated it from Achaia, to the Neda,
Buzi, on the side of Messenia, These limits included four districts, differing

essentially from each other in character, and for a long period politically
distinct. Firstly, a very rich alluvial plain intervened between the base
of the range of Scollis and the sea, reaching from the Larissus in the north,
to the promontory of Ichthys, Katakolo, in the south, and attaining a con-

siderable breadth by the projecting headlands of Chelonatas, Clarentza, and

Hyrmina, Tornese ; this was called Ccede Elis— i.e., the holloiv Elis; it

was watered by the Peneus, Gastmii, and its tributary, the Ladon. Secondly,
there was the highland district of Acrorcla in the north-east, consisting of the

ranges of Scollis, Sandameri, and the southern limbs of Erymanthus
—

viz.,

Lampea, Astra, and Pholoe, which form the boundary between Elis and
Arcadia. A range of high ground striking off westward from Pholoe, and
named Amphidolis, separates the water basins of the Peneus and the Alpheus ;

and this high ground formed the northern boundary of the third division of

Elis, named Pisatis, which consisted of a series of small valleys running
southwards, and conveying tributaries to the Alpheus. To the south of this

river, the mountains and the sea approximate so closely as to leave but a strip
of coast-land : and among the western offsets of these mountains lay, lastly,
the district of Triphylia.

In the Homeric poems we hear of the Epeans in Hollow Elis, and the

Pyhans* southward, the Eleans appearing only as a subdivision of the

Epeans. Ephyra is represented as the capital of the Epeans, situated on
the river Selleeis. Whether these were identical with the town Elis and the
river Peneus, or whether (as some suppose) both the town and river must be

sought more to the soutli, near the promontory of Ichthys, is a question not

yet decided. At all events, Elis—which, if not existing under an earlier

name, was founded soon after the Trojan war—rose to be the chief town in

the north ; Pisatis became a separate political district in consequence of the

importance which the Olympian games conferred on the town of Pisa. The
contests for the stipremacy between Elis and Pisa ended in the subjugation of
the latter about 770 B.C. Triphylia, which owes its name, we are told, to the

mixed character of its population, consisting of the three tribes, Epei, Minyse,
and Elei, formed at all times a distinct district, sometimes subject to the

supremacy of Elis, at other times independent or allied with the Arcadians.
Elis was remarkable for its fertility, possessing a rich soil, abundance of

water, and level plains. The chief towns were as follow :
—In Hollow Elis—

Buprasium, on the borders of Achaia; Cyllilne, Clarentza, north of the pro-

montory of Chelonatas, the harbour of Elis : Elis, PalceopoU, on the left

bank of the Peneus : it was just on the borders of the plain, with its citadel

on a prominent rock called Kaloscopi ; and Pylus, surnamed, for distinction's

sake, Eliacus, on the left bank of the Ladon, and about ten miles from Elis.

In the Acrorea—the fortress of Opus, at the confluence of the Ladon and
Peneus ; Eupagium and Thalamfe, higher up the course of the latter ; and
Thraustus, Dhomoko, near the sources of the Ladon. In Pisatis—Olympia,
the central spot to which the roads converged, and the scene of the most
celebrated games in Greece : it was situated on the right bank of the Alpheus,

* Homer describes tlie Alpheus as flowing tlirougli the land of the Pylii, which implies
that the kingdom of I'ylus included the later district of Pisatis.
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on a small plain about three miles long and one broad, bounded on the north

by the hill of Cronium, and on the west by the Cladeus, a small tributary to
the Alpheus. The Altis, or sacred enclosure, containing the Temple of

Jupiter and other sacred buildings, occupied a slightly elevated platform near
the confluence of the Cladeus. The Stadium was on the eastern side of the

Altis, and the Hippodrome a little beyond it. The place is now called

Andilalo. At the eastern end of the plain stood Pisa, which seems to have
fallen into decay soon after its defeat by Elis. Two roads led from Olympia
to Ehs, one or which descended the Alpheus and took the plain, passing
tlirough the towns Dyspontium and Letrini, Phyrgo, and near Pheia, which
was probably situated at the neck of the singular promontory of Ichthys ;

the other crossed the mountains by Heraclea, Strefi, Salmdne, on the river

Enipeus, FloJca, and Pylus : Cycesium lay to the north of Olympia. In

Triphyha—along the valley of the Alpheus, Epitalium, Agulenitza, the same
as Homer's Thryon or Thryoessa, not far from the mouth of the river;
Scillus, the abode of Xenophon, on the Selinus, which joined theAlpheus a short
distance below Olympia ; and Phrixa, or Phajstus, higher up the river. An
immense lagoon stretched along the coast south of the Alpheus, near the
termination of which stood the old town of Samia, and later the fortress of

Samicum, Khalaffa : the Anigros, Mavro-potamo, discharges itself a little

below ; Pylos l^iphylicus was on the south side of this river, and distant

nearly four miles from the sea.

1 8 Messenia occupied the lower half of Western Peloponnesus from the
river Keda. In the north it bordered upon Arcadia, from which it was sepa-
rated by the range of heights, now called Makryplai, that connect Lycaum
with Taygetus : the highest of these hills was Cerausium, Tetrazi. The same
series of heights descending southwards formed also the boundary between
Messcnia and Laconia, as far as the sources of the Pamisus, Pirnatza, or

Dhipotamo, which thence formed the line of separation to the sea coast.

Towards the south, the land ran out into an extensive peninsula, ending in

the promontory of Acritas, C. Gallo.

Messenia contains a larger extent of plain and a richer soil than any other

province of Peloponnesus. The valley of the Pamisus is divided into an

upper and lower plain : the former called after its chief town, Stenyclarus, to

the north-east of Ithome; the latter lying along the sea-coast, and so

famed for its fertility as to attain the appellation of Macavia. The southern and
western parts of Messenia also possess a very great proportion of level ground
capable of cultivation. The huls which penetrate into the interior attain no

very great height ; their sides were clothed with forests, and their summits
were generally free from snow. The fertility of this province, resulting from
the combined causes of rich soil and favourable temperature, made it an

important adjunct to the comparatively barren country of the Spartans. The
most remarkable hill was Ithome, Vtirkai/o. the last of a series of heights
which project westward from tlie Makrj/plai, separating the two plains already
referred to. It is situated on the right bank of the river ]3alyra, extending
in a slightly curved form from north to soutli, and connected at the latter

point with a similar hill of inferior height, named Mount Evan. Ithome
was an inaccessible post, and on that account selected as the citadel of the

old Messenians, and m later times as the protection of their capital of Messene,
which was erected under its western declivity.

The chief rivers are, the Neda, on the northern boundary, flowing between

precipitous banks with a de(!p and rapid stream ; and the Pamisus, Dhipotamo,
with its tributaries. The Pamisus itself has i)ut a short course : it takes its

rise in swampy groimd, south-ea-st of Jtliome, and ilows with a full stream to

the south ; it is ynncd near its source by a river of much greater length, which
drains the plain of Stenyclarus, nameil IJalyra, I'asiliko, and again, near its

mouth, by a tributary on its left bank—the Aris, J'idhima.

The topographical notices of ]\[esseiiia belong for the most part to its

earliest history. Homer mentions towns which had no existence in later
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times, and many of the most interesting scenes of his poems are laid in this

district. Pylus, the capital of Nestor, is identified with the well-known spot
of that name on the promontory of Coryphasium : the honour was in old

times contested by the other towns of this name in Triphylia and Elea,

Andania, the ancient capital, stood on the Charadrus, an eastern tributaryof the

Bal3'ra ; Qi]chalia, a little eastward, on the site of the more modern Carnasium;
Anthea is supposed to correspond with Thuria, on the Aris ; and ^pea with
Corona. Dorium lay to the north-east of Cyparissia. Pliera; and Cardamyle
existed in historical times, but were not then included in Messenia.

The history of the Messenian wars introduces us to some localities in the

north-eastern angle of the country, which seems to have been the point of

ingress to the Spartans, and consequently the chief scene of operations.

Amphea was probably situated on the upper course of the Amphitus ; Steny-
clarus, on the eastern border of the plain named after it ; and the fortress of

Eira, on the heights of Cerausium, overhanging the Neda. Ithome has been

already mentioned.

During the three centuries that followed the conquest of Messenia, we
have only occasional mention of places on the coast. Between the border of
Elis and Pylos there was but one town, Cyparissia, Arkadhia, which gave
its name to the extensive bay on this part of the coast, and to the promontory
that terminated it to the south. South of this, the island of Prote lies off the

coast. The promontory of Coryphasium follows, the supposed site of Pylos,
and the northern inclosure of the Bay of Navarino. The bay is semicircular,
two miles and a half in breadth. An island, Sphagia, generally identified

with the ancient Sphacteria, stretches across the mouth of the bay, leaving an
entrance 1400 yards in width at its southern, and another of 150 yards at its

northern extremity, opposite to which is the projecting headland of Cory-
phasium. On the inside of the promontory there is a lake or lagoon, now
called Osmyn Aga,

—of which there is no mention in ancient writers,—having
an inlet from the harbour. The modern town of Navarino stands at the

southern outlet of the bay, and some conjecture that this was the site of

Nestor's capital. The scene of the operations in the Peloponnesian war was
at the northern extremity of the bay now called Paleo-castro. Methone,
Mothoni, south of Pylos, possessed a good port, protected on the west by
the tongue of land on which the town was situated, as well as by a rock at

its mouth. The (Enussa; Insulse, Sapienza and Kahrera, lie a short distance

off the coast. On the eastern coast of the peninsula there were two ports,
Asiue and Corone, which occasionally gave name to the large bay between the
coasts of Messenia and Laconia, Sinus Asina'us or Coronaus, Gulf of Koroni.
The former was situated about five miles from the promontory of Acritas,
and was chiefly remarkable as a settlement of the old Dryopian stock :

Corone was higher up—not on the site of Coron, but at JPetalidhi. The town
of Messeue, 3Iavromati, the later capital of the province when the Messenians
were restored to independence, was founded B.C. 370, and built under the

supervision of Epaminondas : it was situated on the western side of Ithome,
and the fortifications enclosed the summit of the hill. Linina?, on the borders
of Laconia, and so often a source of contention between the two countries, was

probably the swampy ground about the sources of the Pamisus.

19 Lacoxia.—The western boundary of Laconia has been already stated

as the river Pamisus, and the northern continuation of Taygetus, Man'yplai.
Towards the north it was separated from Arcadia by the high ground which
forms the watershed between the Alpheus and the Eurotas ; near the eastern

coast it was contiguous to the small district of Cynuria, and in this direc-

tion had no strongly marked natural limit ; in other parts it was bounded

by the sea. The two highest ridges of Peloponnesus, Taygetus and Parnon,
traverse this region in a southerly direction, and occupy almost tlie whole of

the province with their extensive ramifications ; they sink towards the head
of the Laconian bay, but reappear more to the south in the high peninsular

ridges wliich end in the promontories Tsenarum, Cape Matapaii, and Malea,
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St. Angela. These ranges seem to lie wide apart from each other ; but in

reality they almost meet at the course of the Eurotas, by means of secondary
ranges, which, after a long interval of high broken ground, descend sharply
into the valley from a height of about five hundred feet . the highest points*
of Taygetus are Taletum, St. Elias, and Evoras, to the south-east of Sparta.
The Eurotas, Iri, is the only river of importance in Laconia, receiving
numerous tributaries from both the mountain ranges : it has its source in the
north-western angle of the province, on the borders of Arcadia : it receives, a
Uttle above Sparta, a considerable stream from the north-east, the Qiluus,

Kelefina; then traverses the plain of Sparta, and afterwards the broader

plain of Helos, and discharges itself at the head of the Laconian bay. The
routes to the northward followed the course of the Eurotas and ffinus ; the
former leading to Megalopolis, and the upper parts of Messenia, the latter to

Cynuria and Argos. The high country between the upper valleys of the
rivers was named Sciritis, and across this there was a mountain road, that

struck off from the valley of the CEnus, near Scllavia, and went direct to

Tegea : on the western side, the only communication across Taygetus was
from Sparta to Pherae, by a track which followed the course of the river

Tiasa, Patuleleimona. As these roads ran over high ground, and were
defensible at certain points, Laconia was justly described as 8uo-eto-y3oXoy,t
'
difficult of access to an invading army.'
A glance at the map will show that Laconia possessed an immense extent

of sea-coast ; it was not however available for maritime purposes, partly on
account of the deficiency of harbours, and the dangers of the southern pro-
montories—partly from the character of the country inland, and its remote

position in reference to other provinces. On the eastern coast there was only
one seaport, Epidaurus Limera, Palaa Nomenvasia, which was protected on
the south by the projecting headland (formerly an island) of Minoa. In the
Laconian bay, there was Gytlieum on the western coast, which served as the
arsenal of Sparta; and lower down, Teuthrone, Scapopoli ; but neither of these

appear to have had any great commerce. Nor was Laconia well favoured in

respect to internal resources. The mountain ridges of Taygetus and Parnon
were bleak and barren. The high plain that intervenes to the secondary
ridge is described as

' a poor mixture of white clay and stones, difficult to

plough, and better suited to olives than covn.'X The only fertile spots were
the valley of the Eurotas, and the plains of Ilelos and Leucc.

The most important towns lay in the valley of the Eurotas. Tlie defile

at its source was commanded by the forts of los and Euta;a, the former

lying on the Laconian, the latter on tlie Arcadian side of the border. Sel-

lasia, Krevata, was situated at the junction of llie roads to Sciros and

Cynuria, and just at the spot wliere tiie valley of tlie CEnus is narrowed to

a defile by the close approach of two lulls, named Evas and Olympus : it

was thus the key to the valley of the Eurotas ; and as such was occupied by
Epaminondas and Antigonus in their invasions of Laconia. Sparta, or Lace-

da;mon, was on the right bank of the FCurotas, not far below the junction
of the Q^nus : it was built on a cluster of low hills, fronting the river for a
mile and a half, but with a narrow plain intervening. The walls enclosed a

circumference of six miles, and tlu; Acropolis was erected on the highest of

the hills : the town wa.s divided into five districts. Lnmediately below the

town, the valley of the Eurotas was narrowcnl on its left bank by the hill of

Meuela-um. This pass, which was commanded by the position of Sparta,
was the entrance to the lower valley of the Eurotas, and the plain of Ilelos.

The villages Maf/nla and Psi/kiko, about two miles eastward of Mistra, stand

on the site of Sparta. Therapne, Amphisu, was a suburb of Si)arta, on the

opposite bank of the river, two miles distant. Amycla*, the second town in

There are in a.\\fir-e ])eaks, whence the modem niinie, I'entt-daclt/hn.

t Euripides. Diodor. t Leake's Alorea, i. 1-13.
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Laconia, stood on the right bank, about two miles and a half below Sparta,
on a tributary named the Phellia ; it was beautified with numerous temples.
Helos was on the sea-coast, at the southern edge of the plain, near the mouth
of the Eurotas.

Off the promontory of Malea lay Cythera, Cerigo, an island of the

utmost importance to the Lacedaemonians. It was twice occupied with effect

by the Athenians, in the Peloponnesian war, and after the battle of Cnidus.

The town of Cythera stood on the eastern coast, about a mile and a quarter
distant from the principal harbour, Scandea.

20 Abgolis.—This division of Greece embraced several independent
states, connected together only by geographical contiguity, and not by any
political bond. These states were Argos, Epidaurus, Trcezene, Hermione, and
the southern district of Cynuria, which was at some periods a portion of the

Argive territory, but more frequently independent. Phliasia is generally
included in Argolis ; but as it is separated from the plain of Argos by natural

boundaries, and belongs physically to the district that borders on the

Corinthian Gulf, it has had a separate place assigned to it.

Argolis consisted of the maritime district that lies eastward of the high
chain of the Arcadian mountains—Artemisium, Turniki, and Parthenium,
PartTieni. On the north it was separated from Phliasia by a branch of

Lyrceum, and by the range of high ground proceeding eastward from it,

which forms the watershed between the rivers flowing northward to the
Corinthian Gulf, and those which water the plain of Argos. On these two
sides its boundary is tolerably regular, but not so the line of its coast.

An extensive peninsula runs out towards the south-east, formed by the high
range of Arachuaius and its subordinate hills—Titthcum, Cynortium, and

Coryphseum, This peninsula is washed on its northern side by the Saronic,
and on its southern by the Argolic gulf. It terminates in the promontory
of Scylla;um, Slcyli; it has several projections, particularly that of

Methana on its northern coast ; and it is fringed with numerous islands, such
as Calauria, Hydrea, and others.

There is only one plain of any size, that namely, in which Argos was
situated, and which stretches back from the head of the Argolic Gulf for a

distance of nearly ten miles to Mycense. This plain, as well as the city, is

called Argos by Homer and Euripides. It is watered by numerous streams,
or rather torrents, (for they are dependent chiefly on storms and tlie melting
of the winter snows,) the most important of which is the Inachus, Banitza,
with its tributary the Charadrus, Xerias. Argos itself stood on the right
bank of the latter, about three miles distant from the sea : its citadel was
built upon a steep rock that rises to the height of a thousand feet at the
back of the town, named Larissa ; in later times, there was a second citadel

on a lower height, named Deiras, connected with Larissa : Argos retained its

size and splendour down to the age of Strabo. The plain is swampy in the

neighbourhood of Argos : higher up it becomes dry and parched. Myccna?,
Kharvati, was situated at the head of the plain : it ranks as one of the oldest

cities of Greece, having been founded by Perseus, b.c. 1400 ; some portions
of its Cyclopian architecture still remain : it was wholly destroyed B.C. 468.

South of Mycense, just at the foot of the range of hills that bound the plain,
was the Herseum, the common temple of Argos and Mycenaj. Tiryns,
Paleo-anapli, also celebrated for its Cyclopian remains, was situated in the

plain south-east of Argos, about two miles from the sea, with its citadel on an

oblong rock, elevated about fifty feet above the plain. Nauplia, the port of

Argos, on a tongue of land south of Tiryns, had an excellent harbour, still

called Napoli. The western side of the plain, south of Argos, was bounded

by the hills Lycone, Chaon, and Pontinus : from the second issues the

Erasinus, Kephalari, the outlet, as was supposed, of the Arcadian river

Stymphalus. Between Pontinus and the sea was the celebrated marsh or
lake of Lema, the scene of Hercules' combat with the monster. It was pro-

bably identical with the still existing Halcyonian pool, of which we also hear
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in Grecian myths. The plain of Argos is bounded to the south by the hills

which form the pass of Anigra?a ; on the other side of which comes the valley
of the Tanus, and the district called Cvnuria, or Thyrefitis. This was the

border-land of Laconia and Argolis, an^ the source of many bitter contests.

During the Peloponnesian war, the expelled ^ginetans were settled here by
the Spartans, then in possession of it : they were in turn ejected by the

Athenians, and the Argives were finally made masters of it. The chief town
was Thyrea, distant a mile and a quarter from the sea, on a tributary of the

Tanus : it gave its name to the bay, which served as its harbour, Thyreates
Sinus, Guy' of Astro. The other towns were—Anthcna, on the road from

Thyrea to Sparta ; and Eva, a border town in the same direction. The

territory of Epidaurus extended chiefly along the north-eastern coast of

Argolis ; but it appears to have stretched also across the peninsula. It con-

sisted of the valleys of the Arachnaean range. Epidaurus itself, Pidhavro, lay
on the eastern coast opposite -^Egina, on a promontory : the small plain that

belonged to it for two miles along the sea-coast, produced, and still produces,
the vine. Epidaurus possessed a fleet, and its position was favourable for

maritime purposes : its chief celebrity, however, arose from the temple of

^sculapius, about five miles distant, which was visited from all parts of the

world ; it was situated in a thickly-wooded deep valley, under Mount Tittheum .

Trcezene occupied the eastern, Hermione the western, extremity of the

peninsula. The former town was situated opposite the peninsula of Methana,
and ec[ui-distant (at an interval of two miles) from two bays on each side of it:

its chief port, Pogon, so called from its resemblance to a beard, was pro-
tected by the island Calauria : the citadel was on a rugged hill, the base of
which was washed by streams on either side ; the site is called Damala.
Methana, or Methone, was connected w ith the main land by a very narrow
neck, which the Athenians waUed across in the Peloponnesian war. The
island Calauria is chiefly memorable for the death of Demosthenes, which
took place at the asylum of Neptune : the channel between it and the coast

is now so shallow as to be fordable, and hence called the Straits of Poro,

Hermione, Kastri, stood on a projecting tongue of the soutliern coast, with the
hill Pron rising behind, and the island of Hydrca, Hydra, opposite to it :

in its territory were some towns of little importance, as ilalica westward, and
Mases near the southern promontory, off which lay the island of Tiparcnus,
Spezzia.

2 1 Aecadia.—It now only remains for us to describe the central district

of Peloponnesus. Its boundaries have been already stated in the description of
the contiguous countries. It consists of a highly elevated plateau, broken up
by mountains and river courses, and in some few spots opening into plains of
varied extent, the whole being encircled by a higher barrier of mountains.
There is but one outlet for the waters of this large district—that, viz., by
which the Alpheus passes into the maritime district of Elis. Nature has

provided, however, an escape for the rivers which do not flow into the

Alplieus, by subterraneous channels, Katahothra, worked through the lime-
stone of which the rocks consist : they are found especially in the eastern part
of Arcadia.

The most marked natural division of Arcadia is that which separates the
water-basin of the Alpheus from the eastern plains of Mantinea and Tegoa,
consisting of a series of heights known from north to south as Aroania,
Pentcleum, Sciathis, Aljenrdus, and Borrum. Between these heights and
those which form the eastern boundary of Arcadia—Artemisium and Parthe-
nium—there extends a long valley

or strip of ])lain, subdivided by lesser

heights into portions, which formed the districts of separate towns. Along
this valley ran the road that communicated between the Isthmus of Corinth
and Laconia—the scene of so many encounters in the later liistory of Greece.
The road entered Arcadia, by way of Stymphalus, at the north-eastern corner.
The plain of Stymphalus, Kionia, was about six miles in length, bounded on
the northern side by a spur of (Jyllene of that name, on tlio southern by
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Apelauriim ; and on the western, by 0H<Tyrtn8. Tlie waters thus enclosed
collected in a lake, on the banks of which stood the town, and escaped by a
subterraneous passage, emerging, as was believed, in the Argolic river of
Erasinus. The plain of Caphya^ follows on the southern side of Oligyrtus,
similarly surrounded, with the town situated at the western extremity of the
Orchomenian lake : the Achajans were defeated near this place by the
-3]]tolians. A hill called Trachys, projecting towards the lake from the east,
bounds the plain of Orchomenus ; the town itself, Kalpaki, was strongly
posted in the ravine that connects the plains of Caphyre and Orchomenus,
through which the road passed, opposite Trachys. The plain extends south-

wards to the hill of Anchisia, Armenia, over which the road crossed to the

plain of Mantinea : this was the most favourable spot for military operations,
and no less than four important actions occurred here. Mantinea itself was

originally situated in the northern part of the plain, on a hill now called

GurtzuU : it was afterwards removed into the centre, near INIount Alesium,
where it lay on both sides of the small stream Ophis, covering a large area, aud

altogether one of the most important towns of Greece. The scene of contest
between the Boeotians under Epaminondas, and the Lacedaemonians and
others, B.C. 362, lay in the southern part of the plain, under the wooded
height of Scope. From Mantinea, roads led not only north and south, but
eastward across Artemisium to Argolis, and westward to Methydrium. The
plain of Tegoa was separated from the Mantinean by the Pelagus Wood ; it

was about ten miles in length by five in breadth, bounded on the east by
Parthenium, on the west by Mfenalus, aud on the south by Cresium. The
town itself lay in the southern part of the plain, south-east of Tripolitza, and
came next to Mantinea in size and importance : its proximity to Lacouia

brought the Tegeans into frequent collision with Sparta, though occasionally,
as in the Peloponnesian war, it led to an alliance with that power. Tegea
seems to have retained its importance down to the time of Pausanias. From
Tegea, the road to Laconia began to ascend, by a stream reputed to be the

upper course of the Alpheus, to the high land of Sciritis. There was also a

pass thence to Argos across Parthenium, and a track by the course of
Gareates to Thyrea. The western portion of the Tegean plain is half enclosed

by the advancing height of Boreum : in the augle of it, and on the road that

led to Megalopolis, was situated Pallantium, Tripolitza, after which the sur-

rounding plain was named. The chief celebrity of Pallantium was derived

from the tradition, that Evander, the founder of Rome, came from thence.

A road crossed the IMajnalian ridge thence to the upper valley of the Alpheus
and Megalopolis.

The western portion of Arcadia, consisting of the water-basin of the

Alpheus, is far larger than the eastern valley we have just described. The

general course of the Alpheus is from south-east to north-west: the position
of its sources was undecided; the common opinion of the ancients was, that

the Alpheus and the Eurotas had a common source in the high ground of

Sciritis, and that, after flowing together for a short distance, they were

engulphed in a Jcatahothra, and separating, reappeared on different sides of

the mountain, the Alpheus at Pega?, south-east of Megalopolis. Another

account, however, represented the Alpheus as rising in the district of Tegea.
The valley of the Alpheus consists of an upper and a lower plain, connected

by a long ravine : in the former Megalopolis was situated—Heraa formed
the centre of the latter ; the straits or narrow passage lay about Brenthe,
where the advancing heights of Lycseura impended over the river. The

plains possessed a rich soil, and the banks of the river were shaded with

groves of plane-trees ; most of the hills were covered with forests either of

oak or fir, intermixed with pasture-ground, which adapted this province for

pastoral pursuits ; the temperature is considerably below that ofthe maritime
districts of Peloponnesus. The most important tributaries of the Alpheus are

from the north—i. e., on its right bank : they were—the Helisson, Davia, which
receives the waters of the western declivities of Msenalus and crosses the
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plain of Megalopolis ; the Gortynius, Atzikolo, in the centre of the province,
which joins the Alpheus in the ravine below Brenthe ; the Ladon, which
flows through the plain of Hcra^a : this river exceeds the Alpheus in volume
of water, and in modern times receives the name Rujias, by which the lower
course of the Alpheus is distinguished ; it drains the northern portion of

Arcadia, receiving tributaries from the Aroanian mountains and from the

valleys westward ot Orchomenus ; and lastly, the Erymanthus, DhimUzana,
which runs parallel to the range of the same name, near the border of Elis.

The most important town of this district was Megalopolis, Sinano, the
later capital of Arcadia, erected by the advice of Epaminondas, B.C. 370 : it

was built on both banks of the Helisson, and in the centre of the plain which
extended from the hills to the Alpheus : its size was so great that the popula-
tion of many neighbouring towns was drawn ofl" to fill it : in Strabo's time it

was nearly deserted. Hera^a, Aianni, on the right bank of the Alpheus,
above the junction of the Ladon, was the chief town in the lower valley, and
its proximity to the Elean frontier exposed it to frequent contests. Aliphera,
Nerovitza, stood south of Hera^a, on a height commanding the plain ; the
Eleans occupied it before the Social war, as an excellent post for oflensive

operations.
' South of Aliphera, the ground rises to the hill of Cotylium,

which separates the vallej" of the Neda from that of the Alpheus. The chief
town on the Arcadian bank of this river was Phigalia, Pavlista, strongly
posted on a precipitous rock overhanging the Neda; its position on the
borders both of Elis and Mcssenia exposed it to frequent struggles : it pos-
sessed numerous handsome temples, tlie most celebrated being that of Apollo
Epicurius at Bassa>, the remains of which are still veiy considerable. In
the northern part of Arcadia we meet witli Psophis, Tripotamia, on M.
Erymanthus, an important post, as it commanded the road that led from Elis

and Arcadia across Erymanthus to Achaia; Cleitor, near Mazi, at the

junction of a small stream of its own name with the Aroanius, a northern

tributary of the Ladon, surrounded by hills and strongly fortified; and

Cyna;tha, Kalavryta, north of Cleitor, on the Achaean side of the mountain-

barrier, and on the banks of the Erasinus whicli Hows into the Corinthian Gulf.

Between Cynfetha and Phcneus the river Styx takes its rise, on the northern

declivity of the Aroanian range. Pheneus, Fonia, lay under Mount Cyllene,
situated in the midst of a plain like that of Stymphalus, with a lake in the

centre, receiving the streams of the Olbius and Aroanius, and discharging
them by a katahothra: occasionally the outlet filled up, in which case the

waters burst forth into the Ladon, and caused an inundation. The remains of
an embtinkment to restrain these inundations are still visible. The town of

Pheneus stood at the north of the lake, with its citadel on a cliiF.

II. The Isles of the JEgctan Sea, and Cyprus.

Tlie Isles of the^Ega'an Sea were ranged by G reek writers under two classes,

the Cyclades and the S|)orri(le9. The former consisted of the group that sur-

rounded tlie sacred isle of Delos, the numlxTs and llie names of the islands

being, liowevcr, very variously stated : the latter included all the remaining
islands, which were termed Sporades, i.e., the 'scattered,' from tlieir irregular

positions with respect to each other. Many of the S[)orades have been already
described in the account of Asia Minor, along whose coasts they chiedy lie :

the Cyclades remain to be described. Andros, Andro, Tenos, Tino, and

Myi'uno%, Mycon o,\\ii in a line with Eubcea, from whicli the first is distant only
ten miles, strctcliing towards the south. Delos, Diln, follows, south of My-
conos, held sacred as the birthplace of Apollo and Diana, and hence chosen by
the Athenians as the place of congress, and as the treasury of their confedera-

tion ; Mons Cyntlius rises in flu! centre of the island. At a distance of halfa

mile lay Jilienca, also sacred to Apollo, and at one time connected with Delos

by a chain : it was, indeed, fre([uently called Delos, and shanks with it the

same modern name. After the decay of Corintli, J)elo8 became, through its

central position with respect to Europe and Asia, and through tho excellence

II. H
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of its jx>rt, a plaoo ot coninii^nnivl iniporlauoo. Syn">s or Syra. Si/ra. (ho

birthplaiv of Phort\\vdos ; tho barron i\H'k of (ly^rus. Chiurd.w^oiX as a plaoo
of banishmont by (ho Konian omporv^rs : l^ythiuis. Thn'muiAhc modorn i>;\ino

inviioAtiujj tho oxistonoo of wartw springs; and (\\>s. Z<(T.—bo \Yos(\\anl of

DoU^s lowanls Attioa, fi\">m (lio ooast of whioh (ho lasst was dis(un( (\\oho

niilos. C<H>s was a( ono (inio tho iiios( import^nit of tho l\ohidos. possossiusj
four towns, (wo of whioh had disappoarod boior*-" Strabo's (iiiu\ whih^ llio

othor two, liiHs and Oarthaw, woro (\ourishing. Ooos cavi' bivtb (oSinionidos

wid Baoohvbdos. Soxith of C\(hnns was Soriphos. S<)'p/io. abo\U (wohonuh\s
in oironmlortMuw (ho soono of IVi'sons' oxploits, and in h»tor tin\os nsod for

tlio sanio pnrposo as l>yanis ; thon Siphnns, Siphii»to. in tho a^o of llorodo(\is

one of tho nohost of (lioso islatids (Vom its ijoUi and silvor niinos, bvit in

StrjxKi's tin\o poor ovon to a pnnorb. Cin\obis. Kimoli, was ooh'bra(od (or

fuUor's-oarth : ^loUvs, Milo, tho most southorly of (ho ijroup. was iVrtiU^

and rioh in all sor(s of produo(ions: lyiuj; opposi(o (ho ooas( of Laoonia. it

was colonizod (Vom Sparta, .and its adlioronoo to that s(a(o dnrinj; i\\o IVlo-

ponnosijm war lod (o (ho oapturt^ of its ohiof (own and (ho o\tornuiv'\(ion of

i(s inhabitAnts. South of Dolos lio—P.aros. P<ji\\ with (ho oolobra(od marblo

quarrios of Marpossa, and also famod (or oxoollont tiiTs ; (,">li;irns, Ai)tipii)\\ a

small island about (wo milos (o (ho sou(h-wos( ; ai\d ^jvxos, X7.r/<?, oas( of

Paros. tho lariios( of (ho Cyolados, boinj; no.arly oiiTh(y milos in oiroumforonoo.
colobratod for its wino. and, prior to tlio Porsian war, tho most

j>t>worful
of

tho Oyolados : i(s town of tho s.imo n.amo was t^ikou iu tho oxpodition of Datis
aud Arta]>hornos.

Of tho Snorados. thoro romain to bo montionod. los. Xio. aowih of P.aros.

tho roputod ouriiU-plaoo of Ilomor : Thor.a. Sdnforitu also c.allod Callisto. (ho

most sou(horly of (ho jjroup. oooupiod by Minyans trom Laoonia. who boo.vujo

in la(or timos tho foundors of Cyrcno : Amorjjus, Amorao, sou(h-o;vs( of

N.axos, known for its mannfaotnro of linon : Astynala^i. Sfampdlni, of irro-

gular shapo, about i\inoly milos in ciroumtoronoo : lolos and Ch.-vloia botwoon

Astypahva and Ehodos: and Civrp.^(hns. Scarpanto, midway bo(woon Ivhodos

and Cn^to.

Tho important island of Crota. drixh'a. olosos tho .I'^jjawn Soa on (In^

south. strot<*hinsT aoross from oast to wost. iiv a lonijth of abou( ono hundrod
and forty milos. It is tr.avorsod by a lofty ohain of mountains : (lio hii^host

point is in thooontroof (ho island. Atoun( Ida. J''siIor>fi. (ho summit of whioh.

noaxly 3lXX"t foot abovo (he soa. is oovorod w i(h snow (or tho <jroa(or ]i;vrt of tho

yoar: in tho wostornhalf (hoprcMninon( r.ansjowasoallod l^ouoos. Asprotvuim,
and in tho o.astorn, Pio(o. Lasiti. Thoso moun(ains aro for (ho mos( p.'ir( woll

covorod wi(li forests; beinjr of a oalo.areous formation, (hoy abound i!i oaves
and grottoes.

In shape. Crete resembles an irrogiilar parallolo<Tram : the two western

angles or promontories, were known as Kriu-nuMopon, Cape Crio. in the

south, and Corvous. Cope Gnihu.^a, in the north. The eorrospondins; pro-
montories at tho other extremity were AmpMus, CdprXacro, and S.anionium,
the S.-ilmono of the ' Ao(s of(ho Apostles.' Cajie Sa/omo.

The towns seattored alon^tho eoast woro very numerous: we sh.all mention

Cydonia. A'htDiia, on (ho nor(hern eo.ast. at (he nook of the peninsula of

Cyamum, with a good harbour; Cnossus, or (luossus. north-east of Ida. at a

short distance from the eo.nst. tho ancient capital of Alinos. and at all tinu\>*

tho
princip.ol

town of Crete: it possessed a port, neracloum, eastw.ard of
Candia: tne site ofGnossusis now called Jfacro»-f<ic^os : Lebon. J.^dd. (he

port of Gortyna, to tho eastward of Prom. Ijoon ; and westw.nrd of (hat pro-

montory
' the Fair Ilavens,' Kaloi Limt^nes. at which St.Paul touched:

Gortyna. in a plain sou(h of IMount Ida, in Kom.an times tJu^ capit.al of

Crete ; its ruins are visible at JLiqios cfhclui: .and Lyctus, Li/ffo. about (it'ioen

miles south-east of Gnossus. ami at the same distance froni i(s port of Cher-
sonosus: it wjis so considerable a town as at one time io rival (luossus.

Cyprus, which still retains its name, lay equidistant from the coasts of
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Aisia Minor and Syria, in that j^art of the Moditf^rran/?an whi/.h wag call*,'/!

th« Par/iphyJiurri Maro. It wai! a (xreek iiiknd in re«t>ect t/i jx>pulation ; th/;

Phtauic'mnn, who <>r\^\m.\\y rxxuyni'A it, w^n^ i-/mi'mi'A Uj tlie (>'>iithem 'y>at>t,

whi)<; th« Dori&uH hf;ld the rj'/rthcrn, and the Lou'umH the eatstern. 'J"ke it-land

i» traversed from west tf> ea«t by two ran^^t-H of mountairi*, the raogt southerly
of which ijj the ]Vfon« '^JJyTTjpius of the aricieiits, M'/unt St. ('r<jce : thebe

r^nn/iH are b^> lofty an to retain the (snow for many montiui, and their direction

expoHeH the uouthem ^y^ast to ejctreme heat. OlympiiJ* UinniiuiUiii in the

we»*t, in Prom. Acarnas, /S7. Kpiphuni/f, and in the ea»t, where it runs out

into a horn, in i'rom. I>inar'-turrj, Ca/>« >S'<. Awlre, with two irusulaU'd rockis

heyond, named Kleide«,
' The N'rijH.' The lenj^th of the iiiland is one hun-

dred and forty niiletf, and it« ^reat<;»t brea/ith sixty. Tlmrc is only one plain
of any Hiwi^—viz., that of .Sal/imiH on the eaaUirn cxjUMi, waU,'red by the river

\'cA\hii\x» ; it iii formed by the d'lvcrirjtijr chain« of 01ympa«, the lower of w jjieh,

AouH, ends in J'rom. Thoni, J'aUi. 'i'lie chief t/jwnH were— Sohx;, Aiiijoro. a

Kcaport on the northern eoaKt, famous for its (:^jrru])ifjr<x]c (v,\i<'ucAt the t^^nn

Hult^nHm) : on the cant fy^a»>t, Kalamiij, at the mouth oi the Pedi?e'J> ; afu^r

Coniitantine'ij reijrn it waj^ called ConBtantia, probably havinj/ been rebuilt by
him; it was the chief t'.»wn in the inland: on the K^.»uthern coast, Am^lhuH,
w ith

fjf>pper-mine«
in it« neit(hlx»urhfx>d ; and I^aphuij, a double tfjwn—the old

diKtin((UJ«hed as Pala^paphiiH, a^^ut a mile from the iM'a-coaKt at KuhUi; and
the new a Hcnixtri U>wn, Homewhat U> the wHtward of Prom. Zephyrium at

li'ijj'o.
The firut wa« the celebrat'-d Heat of the worship of \'enuj».

III. Illyruram, lUi/nx, or Illyrw.

This waa the (general name for the mountainoun district that }x»rderB ou
the ttanUim Bhore of the Adriatic Sea, from Ilijjtria Uj Kpiru*. In the
north it was fy>nti((uous Uj the province; of Pannonia, from which it wa«

Hcparated by a line parallel to the valley of the Havuij ; eatstw ard, the Bebii
,Vlont<;8 and the chain that bounfiii the valley of tlje Drilo, named Uamuj?,

wjparatr;d it from Wffima and Macedonia. Illyria was divided into two parts,
lUnnanz and fira;ca : the first, the ii/jinsun province of Illyria; the second,
annexed by Philip II. to Macedonia, and included in the tvjman nrovince of
that name. The lower cjur^i of the Drilo, JJrin, which joins trie Adriatic

just where the coast takes a due southerly direction, forms the separation be-

tween them.
This (y>untry was little known to the writers of Greece- and J'ome. The

hijrh mountains that shut it off from its east^-rn ncifrhbours, the w ild c]uirsu:Uir

of its inhabitants, the ]jttr'u-dU; navij/ation of its coasts, and th'- comparatively
short and easy transit t/j Italy by the nc<k of the Adriatic Sea, led to itj

beinfcj little freouent/'d. In lat<.'r times, indeed, Kpidamnus became the f>'>rt

for the overland rouU; from Italy Uj liyzantiurn ; and this conduced t^^a better

acquaintance with the southerrj portion.
1 Illyria Iiomana, or IJarbara, was the nortliem division. Kanges of

mountains nannin^^ parallel U) the sea, traverce it from nortli-west to s^>uth-

ea.-t, under the names Albins, or Albanus, and Anlius. The only river of

imfK>rtance is the I>rilo, which takes its rise in I.Ake Lychnitis. The province
was occupied by three dominant tribes— the lapodc-, in the north, on the
l^oundaries of Pannonia, who were subdued by Au^fustus; the Libumi, who
occupied the upper lialf of tlic se;i-coast, a srafarinj.' people,

who
early

sub-

mitt<;d U> the jionians, and rendered them good service : and the Dalmat.'e,
who 'Kjcupied the lower half of the coast, and were subdued bv Statilius

Taurus, js.c. 2'J. Aft/rthe subjuj^ation of thcHC, Auj^ustus made Illyria int^j a

province. In the lat<r division of the empire, Jllvria Komana, tr^gether with
Pannonia and Noricum, constituted a dioeese of tlie Italian prefecture.

Tlic chief towns were— Scardona, S'-ardin, on the estuary of the river

TitiuB, the seat of the c^>nventuB juridicus for Libunjia ; Salona, on a ^If
which still retains the name, the native place of the Emperor Dif>cletian,

who erected a Rplendid palar-e, part of which yet remains, at Spahitum,
h2
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Spalatro ; Epidaurus, at tlie western entrance of the Gulf of Cattaro, a

Roman colony, which retained its importance until the irruption of the

Sclavonians ; Lissus, Alessio, on the left bank of the Drilo, founded by
Dionysius, tyrant of Syracuse ; its Acropolis was situated on an inaccessible

rock ; and JNarona, l^ido, on the river Naro, the seat of a conventus juridicus.
Off the coast of lUyria Barbara lay a number of islands, known as the

Liburnica> Insula), ofwhich we shall mention—Issa, Lissa, one of the smallest,
but yet most important from the Greek settlement established there; it was
famous for its wine and for its light vessels,

' lembi Issa'i ;' Pharus, Lesuia,
between Issa and the main land, colonized by inhabitants of Paros ; and

Melita, Melida, the most southerly, which has been by some identified with
the Melita on which St. Paul was shipwrecked.

2 Illyria Gra^ca extended from the river Drilo to the neighbourhood of

the Acro-Ceraunian Promontory. The coast was fertile, and well populated:
the interior mountainous, and only adapted for sheep feeding. Parallel to

the mountain range of Barnus, which formed the eastern boundary, runs
another called Candavius Mons, and between them was situated the large
lake Lychnitis, Lake of Ochrida, in which the Drilo has its rise. The river

Aous, Boiussa, enters the southern portion of this province: and there

were two other important rivers, the Apsus, Heratino, which takes its rise

in the Candavian range, and the Genusus, Skombi, somewhat higher up the

coast.

The inhabitants of Illyria Graica were divided into a number of tribes, of
whom the Taulantii seem to have been the most important, occupying the

whole extent of the sea-coast : the Parthini lived northward of Lake Lych-
nitis, in the valley of the Drilo. The most important towns were Epidamnus,
Diorazzo, founded by Corcyrsoans, and well known in connexion with the

commencement of the Peloponnesian war ; the llomans, considering the latter

part of the name ominous, changed it to Dyrrachium; under them it became
the most important place on this coast, being the commencement of the Via

Egnatia; Apollonia, Polina, also a Corcyraian colony, and under the Eoman
supremacy the seat of a famous university: and Lychmdus, Ochrida, the an-

cient capital of the DassaretsD, on the northern shore of the lake of the same
name.
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CHAPTER VII.

I. ITALIA.— II. SICILIA, SAEDINIA, AND CORSICA.

I. Italia.

§ 1. General description. — 2. Political divisions. — 3. Liguria. — 4. Gallia Cisalpina. —
5. Venetia, Camia, and Ilistria. — G. Umbria.— 7. Etruria.— 8. Picenum.— 9. Sabini,

Marsi, Peligni, Vestini, and Marrucini.— 10. Latium. — H. Campania.— 12. Samnium.—
13. Apulia.— 14. Lucania.— 15. Bruttium.— 16. The Roman Koads.

'I'^HE name Italia was originally applied only to the southern point of the
J- ])eninsula below the Lametic and Scylaceau bays. The Greeks who settled

on the south coast extended its application northwards to Pa^stum and Taren-
tuni. In the third century B.C. the llomans included under it the country as

far north as the Arnus and Eubico. Lastly, Augustus gave the name its

widest acceptation by adding Gallia Cisalpina and Histria. Its boundaries
at this period were—the Alps, in the N. and N.W.; the Varus and the Mare
Inferum, on the W.; the Arsia and the Mare Adriaticum, on the E.; and the

Mediterranean on the S.

The geographical features of Italy are strongly marked ; the Alps sweep
round in a semicircular form from sea to sea, and interpose a barrier between
it and the rest of Europe. They were divided into the following distinct

ranges, the names of which are preserved in modern geography
—Maritima),

from the shores of the Mediterranean to M. Vesiilus, Monte Viso ; Cottia)

(named after Cottius, who maintained his independency in this part of the

range,) about the head-waters of the Duria Minor, including M. Matrona,
Mont Genevre ; Graia), northwards to Cremonis Jugum, C/'rt?Ho?i;^ ; Pennina),
about the Great St. Bernard, across which was a much frequented pass,
with a temple sacred to Jupiter Penninus at the highest point ; Ehajtica),
eastward to the Atagis, Adige, with M. Adula, St. GotJtard; Vencta> and
Carnica}, from the Atagis to M. TuUus, Terglou; and lastly, Julia), to the
borders of Illyria.

From the western extremity of the Alps emanates the subordinate range of
Mons Apenninus, which forms the backbone of Italy ; it commences near

Genoa, and following for a while the line of the sea-coast, gradually diverges
into the heart of the country, and traverses in a

south-easterly
direction the

whole length of tiie peninsula, crossing over finally into the island of Sicily.
It attains its greatest height in Samnium, where it emits an important offset

to the eastward, whicli, passing through Apulia and Calabria, terminates in

Prom. Saleutiuum. The Apennines occupy with their lateral ridges a very
consi(leral)le portion of southern Italy, and form an important feature in tho

political geography of that country. The high grounds supjjlied summer
pasturage to the flocks of the Apulian and Camjiauian plains ;

tlie declivities

were clothed with valuable forests, and tho valleys were adapted by their

varying altitude to every sort of agricultural produce, and at tlie same time
afibrded numerous sites for towns and villages, peculiarly suitable for a rudo
and insecure state of society.

Northern and Southern Italy differ widely in their general aspects: tho

former consists of an immense plain, lying between the Aljisand the nortliern

Apennines, and watered by the Padus, J'o, and its numerous tributaries ; tho
latter is broken up in all directions by the lateral ridges of the ApcTinines,
which, in some i)rovinces

—as in I'^truria, Umbria, Lucania, and 13ruttium—
penetrate to tho sea-coast, while in others they decline at a greater or less
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distance from it, and leave remarkably fertile plains, as in Campania and

Apulia. The rivers in this part are necessarily short : the most important
are—the Arnus, Arno, in Etruria ; the Tibcris, Tiber, which has gained a

world-wide celebrity from the mighty city which stood on its banks ; the Vul-

tnrnus, J'oltorno, which rises in Samnium and joins the sea in Campania ;
the

Aufidus, Ofanto, in Apulia ; and the Aternus, Pescara, higher up the eastern

coast.

The coasts of the Adriatic and Tyrrhenian seas present a marked contrast ;

the former is comparatively very regular, the only noticeable feature in it

being the cluster of hills named M. Grarganus, Gargano, which projects into

the sea and forms a roimded peninsula : the upper part of this coast has been
much influenced by the quantities of soil deposited by the Po. The coast of

the Tyrrhenian sea, on the other hand, abounds with bays and promontories ;

commencing from the north, the most important are—Sinus Ligusticus, G. of
Genoa ; Prom. Circsei, M. Circello, in Latium ; Sinus Cumanus, or Crater,

Bay of Naples, bounded by Prom. Misenum, C. Miseno, in the N., and Prom.

Minervse, C. Campanella, in the S. ; Sinus Psestauus, G. of Salerno, bounded
on the S. by Prom. Posidium ; Sinus Lameticus, G. of JEifemia, also kno\Au

by the names Terinsous, Hipponiates, and Vibonensis ; and Prom. Scylla^um,
formed by the prominent cliff of Scylla at the northern entrance of the

Sicilian Straits. The southern coast is also irregular ; the peninsula termi-

nates in a double promontory, Leucopetra, C. dell' Armi, and Prom. Herculis,
C. Spartivento : northwards, there is the Sinus Scylaceus, G. di Squillace,

opposite to the Lameticus, bounded by Prom. Cocynthum, P. di Stilo, on
the S., and Prom. Lacinium, C. Colonne, on the N.; and higher up, the Sinus

Tarentinus, G. of Taranto, enclosed on the E. by the Calabriau peninsula,
which ends in Prom. lapygium or Salentinum, C. di Leuca.

2 The earliest political divisions of Italy, and the periods at which the

changes of population and dominion took place, are questions stiU involved in

great obscurity. All that will be here attempted will be to state as concisely
as possible the prevailing opinions on this subject, as far as they bear upon
the geographical description of this country.

The Greeks mention certain territorial divisions named after the dominant

tribes, viz., Qilnotria, or Italia, in the south ; Ausonia, or Opica, central Italy;

lapygia, along the eastern coast, from Garganus southwards to Prom. lapygium ;

and Tyrrhenia, the western coast, from the Liris northward : they also men-
tion the Ombrici, or Umbri. These names represent the aboriginal tribes,

who attained importance before the foundation of Home. They were in

number five :

1. The Osci, Opici, or Ausones. This tribe seems to have advanced from
the southward, and to have occupied the western coast from the Silarus to the

Tiber, and inland to the central range of the Apennines. In historical times

they were subdivided into the JEqui, who held the high groimd that bounds
the plain of Latium, from Tibur to Pra;neste ; the Volsci, who held a similar

position from Prjeneste to Tarracina ; and the Aurunci, on the borders of

Campania, about Suessa Pometia. The Latini were probably a mixed race,
formed by a conquest of the Osci over the Tyrrheni.

2. The Umbri or Ombrici. In historical times, this tribe was confined to

a district north of the Apennines ; but in an earlier age, they possessed
Etruria (where a trace of them remained in the river Umbro, and the district

Umbria about its mouth) and the upper coast of the Adriatic to the mouth
of the Po. The advance ofthe Tusci on the west, and the Gauls on the north,
drove them into the fastnesses of the Apennines.

3. The Tusci. The indigenous name of this important tribe was Easena :

by the Greeks they were improperly called Tyrrheni, which in reality desig-
nates the Pelasgic element of the population ; by the Latins Tusci or Etrusci,
and their country Etruria. The extent of their settlements was once far

beyond what they held in historical times ; they owned the country north of
the Po, between the Ticinus and the Athesis— the interior of Gallia Cispa-
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dana—their later country of Etruria, whence they had
ejected the Umbri—

and lastly, a confederacy of towns as far south as Campania, which, however,
at an early period gave way before the advancing power of the Osci.

4. The Sabini or Sabelli. This tribe occupied the high valleys of the

Apennines on both sides of the mountains, from the borders of the Umbri
southwards. At the time of the foundation of Home, they had descended
into the Campagna, and in later times we find a branch of them, the Hemici,
settled in the valley of the Trerus, a tributary to the Liris, The Samnites,
and a variety of tribes on the eastern coast, the Hirpini, Frentani, Picentes,

Peligni, Marsi, and Lucani, were all members of the Sabine race.

5. The Tyrrheno-Pelasgi. This may be deemed an immigrant tribe

from Greece ; it formed, however, a most important element in the popu-
lation of Italy. At the era of the foundation of Eonie, the Pelasgi were scat-

tered along the sea-coasts ofCampania, Latium, and Etruria, rather as settlers

than as possessors of the country : they were also found on the northern coast
of the Adriatic, in the towns of Hadria, Truentum, Numana, &c. : the kindred
races of the Heneti in Venetia, and Istri in the peninsula of Histria, formed
a connecting link between the Pelasgians of Italy, and the lUyrian and
Epirote tribes of the eastern coast. In the south they were found in still

greater numbers : from the headland of Garganus to the lapygian promon-
tory that were known as lapyges, subdivided into three clans, Daunii, Peucetii,
and Messapii. TJie Choni of the eastern, and the (Enotri of the western coast
of Lucania and Bruttiiun, were also members of the Pelasgian race.

It now only remains to notice those who were decidedly of foreigii extrac-
tion ; (1) the Ligiires, Ligyes, or Ligustici, occupied Gaflia Cisalpina west-
ward of the Ticinus, and the maritime province of Liguria; they were

probably connected with the Celtse, and were found not only in Italy, but
westward of the Alps to the Rhone, and even at one time to the Pyrenees ;

(2) the Ibcres, also a Celtic race, were found in the islands of Corsica and
Sardinia, and the kindred tribe of the Sicani or Siciili in Sicily ; and (3) the
Phoenicians had settlements both on the northern and southern coasts of SicUy,
and in Sardinia.

The two centuries after the foundation of Rome witnessed an important
change in the population of southern Italy, from the numerous and flourishing
colonies planted by the Greeks. The part of the coast along which they
were settled, from Tarentum to Rhegium, was named Graicia Magna.

In the north, the entrance of the Gauls effected a permanent revolution in

the position of the Itahan races, and established a new territorial division.

As early as the sixth century they are said to have crossed the Alps, and,

ejecting the Etruscans, settled themselves in the rich plains of Lomhardy.
About B.C. 50(), fresh tribes appeared, the Boii and Senones, and occupied
the district between the Po ancl the Apennines, thrusting the Umbrians back
into the mountains, and altogether restricting the Etruscans to their teri'itories

south of the Apennines. The Ligurians were also dislodged from their pos-
sessions nortli of the Po. Tlie extensive district which the Gauls thus occu-

pied was called Gallia Cisalpina.
The periodical migrations of the Samnites from the central range of the

Apennines, also gave rise to new geographical divisions. The precise dates of

tliese migrations are not known, but they may be considered as having taken

place in the fourth century B.C. The Lucani, in Lucania ; the Bruttii, in

iJruttium; the Vestini, Frentani, and others on the eastern coast, are aU
off-shoots of the Sabellian stock.

The settlements of the forementioned tribes, who, with one or two excep-
tions, communicated tlicir names to their territories, became the foundation

of the political divisions of Italy. In the time of Augustus, when the Roman

supremacy was established over the whole peninsula, it was divided into the

following eleven regions :
— 1 . Lat iiini and Campania ; 2. Anulia, Calabria, and

the Hirpini; 3. Lucania and JJruttiiim; 4. Samnium, the Frentani, Mar-

rucini, Peligni, Marsi, Vestini, and Sabini ; 5. Piccuum j
6. Umbria ;
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7. Etruria ; 8. Gallia Cispadana ; 9. Liguria ; 10. The eastern half of Gallia

Transpadana ; 11. The western half of Gallia Transpadana. These we shall

proceed to describe, commencing with the northern districts.

3 LiGURiA was bounded by the Sinus Ligusticus on the S., the river

Varus, J'ar, on the W., the Macra on the S.E., separating it from Etruria,

and the Padus on the N. : it thus comprehended Genoa, Fiedmont south of

the Po, and part of Parma.
The Apennines and Maritime Alps traverse it in close proximity to the

Mediterranean Sea, leaving but a narrow strip of coast land, along which ran

the important route to Gaul, named the Via Aurelia. The northern declivities

of these ranges slope down towards a spacious plain, crossed in this province

by numerous tributaries to the Po, of which the most important was the

Tauarus, Tanaro. The Ligurians were divided into numerous tribes, classed

tmder two divisions as Alpini and Montiini ; the former occupying the Alps,
the latter the Apennines : the most important were—the Tatu-ini, between
the Padus and the Tanarus ; the Vagienni, in the mountainous region, which
contained the sources of these rivers ; the Intemelii, on the coast near the

western border ; and the Ingauni, to the eastward.

The most important towns were—Genua, Genoa, a much-frequented sea-

port at the head of the Sinus Ligusticus ; Alba Pompeia, Alba, on the

Tanarus, surnamed after Pompeius Strabo ; Asta, Asti, farther down the same
river ; and Dortona, Tm^tona, to the eastward.

4 Gallia Cisalpina.—The northern part of Italy was called in his-

torical times Gallia, from the race who occupied it, and, to distinguish it

from the other country of that name across the Alps, the names Cisalpma,
Citerior, and sometimes Togata, were added, the last indicating the use of the

Roman toga, in contradistinction to the Celtic dress which prevailed in Gallia

Braccata. This large district was bounded on the W. and N. by the chain of the

Alps, as far as the valley of the Athesis, Adige; on the E. by that river to its

jvmction witli the Po, and southward of the Po by the Adriatic Sea; and
on the S. by the chain of the Apennines and the course of the Eubico, F'm-
micino ; it thus comprised the greater part of Piedmont, Lomhardij, and the

districts of Parma, Modena, Bologna, and Ferrara. The Po divided it

unequally into Transpadana, the northern, and Cispadana, the southern

portion. The course of the Padus, which was called by the Greeks Eridanus,
and by the Ligurians Bod«ncus, has been already noticed ; it was navigable
for light craft as high up as Augusta Taurinorum, Turin; frequent inun-

dations occurred during the summer months from the melting of the Alpine
snows. Its lower course has imdergone material alterations, in consequence
of the flatness of the surroimding country' : in ancient times it divided near
Ferrara into two main streams ; the southern of which was named Olana and
still Volano ; the northern, which retained the general direction of the river,
Padoa : the latter was subdivided before reaching the sea into seven channels,
which at an early period were improved by artificial embankments. The
tributaries of the Po, in GalUa Cisalpina, were—on the left bank, the Duria
Major, Dorm^,

which rises in the Little St. Bernard, and waters the valley
of the Salassi ; the Ticimis,Tessino, which rises in M. Adula, and flows throuo-h
Lacus Verbauus, Lago_ Maggiore, famed in history for the engagement
between the Carthaginians and Komans, B. c. 218, which took place near
Pavia; iha Addua, Adda, flowing through Lacus Larius, Lago di Como,
and joining between Placentia and Cremona ; the OUius, Oglio, flowing
through Lacus Sebmus, L. d'Isco ; the Mincius, Mincio, which carries off the
waters of Lacus Benacus, L. di Garda, and flows in a sluggish stream by
Mantua ; and the Tartarus or Atrianus, Tartaro, which forms a connecting
link between the Padus and Athesis in their lower courses : on the righ't
bank—the Tanarus, Tanaro, rising in the Maritime Alps ; the small river
Trebia, Trehhia, rising in the Apennines and joining the Po a little above
Placentia, celebrated for the engagement between Hannibal and the liomaus,
p.c. 218 ;

and the Ehenus, Reno, which flows past Bononia, and discharges itself
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into the large lagoon formed by the Po : the celebrated meeting between the
Triumvirs—Octavianus, Lepidus, and Antony—took place on a small island
either in the Rhenus or in its tributary the Lavinius.

The principal tribes and cities in Gallia Transpadana were as follow. The
Taurini, whom we have already mentioned as living in Liguria, were found
also to the north of the Po ; their chief town lay on the left bank of the
river, and after the time of Augustus, who made it a lloman colony, was
named Augusta Taurinorum, Turin : Hannibal found it the most important
place in those parts : a road led thence across the Cottian Alps by the present

!ass
of Mont Genevre, following the courses of the Duria Minor and of the

)ruentia, and passing by Segusio, Susa, the capital of the Alpine sovereignty
of Cottius. The Salassi lived northwards, chiefly in the valley of the Duria
Major, and on the southern declivities of the AJps ; they were troublesome

neighbours to the Romans until subdued by Terentius Varro, who placed a
fortified camp in their territory : Augustus afterwards erected a town in tins

spot for the protection of the road across Mons Penninus, and called it

Augusta Pra'toria, Aosta : Eporedia, Ivrea, was erected for a similar purpose
lower down the course of the Duria. The Libicii lived in the plain of the Po,
below the Taurini, -n-itli the town Vercella>, VercelU : then the La;vi and
Marici, with the town Ticlnum, Pavia, on the left bank of that river, near
its junction with the Po. The lusubres were a powerful tribe, between the
Ticinus and the Addua, with Mediolauum, Milan, for their capital; this

town was taken by the Romans B.C. 222, and rose to great eminence, both as
a central point of communication and as the seat of a flourishing university ;

Laus Pompeii, near Lodi, also in their territory, was named after Pompeius
Strabo, who planted a colony there. Xorth of the Insubres were the Orobii,
in the lake district, with the towns Comum, Como, the birthplace of the

younger Pliny, at the extremity of Lacus Larius, and Bergomum, Bergamo :

from Comum a road led across the Alps by Curia, Coire, to Rha;tia. The
Cenomani (whose original seats were about tlie Maine) occupied the plain
between the Addua and the Athcsis : in this district the Romans erected the

important town of Cremona, Cremona, on the Po, as a defence against Han-
nibtil ; it was fortified and jjossessed many handsome buildings ; Vespasian's
army sacked it, a.d. 70, and it never afterwards recovered its prosperity.
Verona, Verona, on the right bank of the Athesis, was foimded by the

Eugauei, and afterwards occupied by the Cenomani : it was the birthplace of

Catullus, Vitruvius, and the elder Pliny, and one of the finest towns of
nortliern Italy. Brixia, lirencia, between the lakes Sebuius and Benacus, is

one of the few old Etruscan towns which existed in historical times. Mantua,
Mantua, was built on a small island in the river Mincius : Vii-gil was born
at the neiglibouring village of Andes.

Gallia Cispadana consisted of the numerous valleys into which the Apen-
nines break up on their northern side, together with the plain south of the

Po, from the Trebia to the Adriatic. There was no easy point of access to

this country across the Apennines : the Romans entered it usually at its

south-eastern extremity, from Ariminum, whence the A'ia ^Emilia, con-

structed, H.r. 18(». bv yEmilius Lepidus, led across to Placentia, following

generally a line [larallel to the hills.

The chief Gallic tribes in this district wer(>—the Anamares, between the

J^o and the Apennines, south of Placentia; the Boii, in the central district

about Parma and Modena ; the Lingones, in the angle formed by the lower
course of the Po and the Adriatic; and the fSenunes, along tlie Adriatic

south of Ravenna.
Most of the towns owe their origin to the (Jauls, but their prosperity to

the Romans. Placentia, Piarcnza, was built at the same time as Cremona,
B.C. 21J), as a military post for the defence of the border; its importance, as

such, was ])roved after the battles of the Ticinus and Trebia, wIumi the Roman
generals efl'ected their retreat thither: after the construction of the Via
yEmilia it rose to great importance. Parma, Parma, came next on the Via
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Emilia ; originally built by the Gauls, it was insignificant until the Ilomans
sent a colony thither, B.C. 183 ; it suffered much in the civil wars, but was
restored by Augustus, with the name Col. Julia Augusta. Regium Lopiduni,

Beggio, was colonized probably by M. yEmilius Lepidus. Mutina, Modena,
colonized by the Ilomans, b.c. 183, sustained a long siege in the civil wars ;

it

attained a higli state of prosperity, being described by Cicero as
' firmissima et

splendidissima populi llomani colonia.' 13ononia, Bologna, was colonized

B.C. 190. Eavenna, Ravenna, on the coast of the Adriatic, owed its pro-

sperity to its being selected by Augustus as the station for his fleet on that

sea ; he built a walled harbour, named Classes, which he connected by a canal

with the Po; the marshes by which Eavenna was surrounded rendered it

impregnable. By the advance of the coast, the modern town stands several

miles from the sea.

5 1. Venetia was bounded on the W. by the Athesis, on the E. by the

small river Timavus, on the S. by the Adriatic, and on the N. by the Alpes
Carnicsc : it comprehends the eastern part (ALomhardy. This country derived

its name from the Veneti, or Heneti, who settled in it, and who were believed

by the ancients to be allied to the tribes of the same name in Paphlagonia
and Gallia. No part of Italy was more highly favoured than this ; the soil

was very productive, and the people pacific both in their temper and pursuits.
The Eomans annexed it to their empire B.C. 183, chiefly for the purpose of

restraining the Gauls : the precise date when it was formally constituted a

province does not appear.
The chief rivers were—the Athesis, Atesia, or Atagis, Ad'ige, on the

western boundaiy, which has its sources in the Ehajtian Alps, and floMs

southwards as far as Verona, thence bends round to the east, and discharges
itself into the Adriatic, north of thePo; the Medoacus, Brenta, consisting of
two united streams. Major and Minor; the Plavis, Piave, more to the east-

ward ; and the Tilaventus, Tagliamento.
The chief towns were—Patavium, Padua, the capital, and the birthplace

of Livy, on the Medoacus Minor,' which carried on a considerable trade in

woollen stuffs ; Altinum, Altino, on the river Silis, near the sea, a depot for

the commerce of northern Europe ; and Aquileia, Aquihia, founded by the
Ilomans B.C. 181, about seven miles from the sea; it was strongly fortified,

and carried on a considerable trade. The roads from Dalmatia, ilistria, and
Pannonia joined at this point.

2. CAENiA,or Carniola,was the mountainous district to the north of Venetia
and Ilistria. Its inhabitants were a Celtic race, of whose history we know very
Httle. The Eomans planted some military colonies at the entrance of the
mountain passes, for the protection of the frontier: such as Julium Car-

nicum, on the upper course of the Tilaventus ; and Forum Julii, Cividale,
north of Aquileia.

3. HiSTEiA, which still retains its name, was considered, before the time
of Augustus, as a part of Illyria; it was subdued by Claudius Pulcher,
B.C. 177. It consisted of the peninsula formed by the diverging horns of the

Adriatic, viz., the Sinus Tergestinus, Gulf of Trieste, and the Sinus Flanaticus,

Gulf ofFiume. The Timavus separated it from Venetia, and the Arsia from

Illyria. The only large towns were—Tergeste, Trieste, at the head of the
western gulf, elevated by Vespasian to the rank of a Eoman colony, and
thenceforward a place of much importance ; and Pola, or Pietas Juha, Pola,
at the southern point of the peninsula.

6 Umbeia.—Descending southwards from Gallia Transpadana, we come
to the territory of the ancient and once extensive tribe of the Umbri. It has
been already observed that the Eubico separated it from Gallia ; it thence

occupied the sea-coast southward to the river iEsis, Esino, where it adjoined
Picenum. The maritime district is but narrow, the spurs of the Apennines
protruding to the immediate neighbourhood of the sea. The interior is divided
into numerous valleys, ascending to the central range of the Apennines ; the
Umbri occupied these, from the sources of the Tiber to those of the Nera, as
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well as the country on the western side of the range between these rivers clown
to and even below their junction ; it thus comprehended the provinces of

Urbino, Petntgia, and parts of Romagna and Umhria.
The streams that descend from the eastern declivities of the Apennines

attain no great length ; one of them, the Metaurus, Mctauro, is well known
from the engagement in which Hasdrubal lost his life, and which took place
on the left bank of the river, near Fossomhrone. On the other side of the

mountains, the Tiber and its tributaries have their sources. The Nera, or

Nar, Neva, rises in Mons Fiscellus, and descends to the south-west, receiving
on its left bank the Velinus and other Sabine streams, and discharging itself

into the Tiber : the small Tinia, Timia, rises near Spoletium, receives the
sacred Chtumuus, and flows north-west, joining the Tiber below Perusia.

The towns of Umbria were—Ai'iminum, Kimini, a flourishing seaport,
where the ^mihan and Flamiuian roads met ; Fanum Fortuna), Fano, on the
banks of the Metaurus, originally only a temple (as the name implies), but
afterwards made a Roman colony, with the name Col. Julia Fanestris ; Sen-

tlnum, on the ^sis, the scene of a battle between tlie Romans and the
Samnites ; Mevania, JBevagna, on the Tinia, in a most fruitful district ;

Spoletium, Spoleto, founded by the Romans B.C. 241, on the Flaminia Via ;

Kaniia, Narni, on the loft bank of the Nar, strongly posted on a rock, built

by the Romans B.C. 300, on the site of the ancient Nequinum ; Interamna,
Terni, higher up the Nar, and surrounded by it; and Tuder, Todi, an old
Umbrian town, on the left bank of the Tiber.

7 Etkueia bordered on the Mare Inferum from the Tiber in the S. to the
Macra in the N. The central chain of the Apennines to the sources of the

Tiber, and the course of that river thence to the sea, formed its eastern and
southern boundaries ; on this side it was contiguous to Umbria, the Sabini,
and Latium. It corresponds generally with the modern state of Tuscany.

Etruria consists of the follo\A ing districts, widely different in character
and climate : (1) the sea-coast, \\ hich is marsliy and unhealthy ; (2) the rich

valleys of the Arnus, Umbro, and Tiber, productive of every species of grain ;

and (3) the wooded heights of the Apennines, and the numerous ofl-sets

that branch from them. These secondary ranges are very irregular in their

courses, and produce a corresponding irregularity in the direction of the

valleys : in the interior they run rather parallel to the central chain, from N.
to S. ; nearer the sea, however, their direction is from E. to W.

The lakes form a remarkable feature in the geography of this province ;

they arc for the most part environed with hills, having but one approach,
auci in some cases no visible outlet : such are the Lacus Trasymunus, L. di

Perugia, south of Cortona, which was approachable only on the northern side,

the scene of Uannibal's victory, n.c. 217 ; L. Volsiniensis, L. dl Bolscna, near

Volsiuii, which liad an outlet by the river Marta ; the small L. Vadimonis,
near Bassano, now filled up with reeds and peat, between Ciminius Mons
and the Tiber, tlie sceiie of the defeat of (he Etrurians, B.C. 310 : L. Ciminius,
X. di Jianrig/ionc ; and L. Sabathius, X. di. liracciano, north, of Ycii, whence
an aqueduct conveyed a supply of water to Rome.

The chief rivers of Etruria were the Arnus, Arno, in the north, rising in

the Apennines, and flowing with a general direction to the west ; near its

mouth it receives a tributary, the Au.**er, from the north; the Umbro,
Omhronc, of much shorter course tliat the Arnus ; the Clanis, a tributary to

the Tiber, which rises westward of the Tra-symenc Lake, aivd nms in a valley
which seems to belong equally to the basins of the Arnus and the Tiber,

forming a long marsh or lake, the Ralus Cluslna, which had an outlet into

both rivers, but chiefly by the Clanis into the Tiber ; and lastly, the small but

celebrated Cremrra, La Valca, which rises near V'eii, and joins the Tiber
north of J{ome.

Etruria abounded in wealthy and strong towns, the remains of which at

this day are very extensive. I'liey were situated almost without
exception

on hills or cliffs overhanging a stream, and sometimes at the junction of two
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streams. The walls were of a Cyclopian character, but of a more advanced

style than the Pelasgic walls of l^iryns and Myccna; ; the stones being hewn,
and fitted in horizontal courses. Twelve of the chief towns formed a con-

federacy : the names are stated variously, changes probably having occurred

by the decay of some, and the introduction of others in their place. The gene-

rally received list includes Cortona, Perusia, Arretium, Volsinii, Tarquinii,
Clusium, Volaterrffi, Uusella?, Vetulonia, Veii, Csere, and Falerii.

The most important towns in Etruria were—Luna, on the left bank of

the Macra, with a spacious natural harbour at the mouth of the river ;

its walls were built of solid marble, taken from the famous Carrara quar-
ries ; Luca, Lucca, on the river Auser, made a Roman colony B.C. 177 ;

Pisffl, Pisa, at the confluence of the Auser and Arnus, with a harbour
at the mouth of the latter, whence a considerable trade with Sardinia and
Gaul was carried on ; Fajsiila), Fiesole, situated at the entrance of a pass
across the Apennines, on the line of the modern road from Florence to

Modena ; Florentia, Florence, on the right bank of the Arnus ; Arretium,
Arrezzo, in the upper valley of the Arnus, celebrated for its manufacture
of arms and terra-cotta vases, as well as for its vineyards, and important
in a military point of view, as commanding the southern route to the

valley of the Clanis ; Cortdna, Cortona, about fourteen miles south of Arre-

tium, and to the north of the Trasymene Lake ; Volaterra), Volterra, called

also Velathri, strongly posted on the flat summit of a hill overlooking the

maritime plain ; its oalls were seven miles in circumference, and the town
ranked as the largest and strongest in Etruria ; it withstood Sylla for two

years; Vetulonia to the south, on the small river Lynceus, not far distant from
the sea ; Populonium, Porto Baratto, the port and arsenal of the Etruscans,

just opposite Elba; Eusellse, in the valley of the Umbro; Clusium, the

ancient Gamers, at the southern extremity of the Palus Clusina, the capital
of Porsenna ; Perusia, Perugia, between the Trasymene Lake and the Tiber,
celebrated for the lung siege it sustained against Augustus ; V'^olsinii, Bolsena,
on the lake named after it, the most wealthy and luxurious of the Etruscan
cities ; Cosa, on the sea-coast, one of the naval stations of the Romans ; Tar-

quinii, on the Marta, the birthplace of Tarquinius Priscus, and in his time

probably the metropoUs of the Etruscan confederacy ; Ealcrii, Civita Cas-

iellana, the capital of the Falisci, which was besieged by Camillus, b.c. 395 ;

Capena, Civitucula, a colony from Veii, about five miles from the Tiber ;

Veii, Ulsola Farnese, a fortified town on a clifi" overhanging the Cremera,
\Nhich was taken by Camillus, B.C. 395 ; Ca^re, called by the Greeks Agylla,
a Tyrrhenian settlement near the coast, well known for the hospitality with
which its inhabitants received the Romans at the time of the Gallic invasion ;

and Centumcellee, Civita Vecchia, where Trajan constructed a magnificent
harbour.

Off the coast of Etruria lies the island of iEthalia or Ilva, Elba, the iron

mines of which were known to the ancients.

8 PiCENTJir adjoined Umbria, along the coast of the Adriatic, extending
southwards to the river Matrinus, Piomha ; inland it was bounded by the
territories of the Sabini and Marsi : it is now a portion of Abruzzo Ultra. In

general character it resembles Umbria, being broken up into numerous small

valleys, and possessing a fertile soil. The Via Salaria formed the line of
communication with Rome.

The most important towns were—Ancona, Ancona, a seaport, which was
founded by Syracusans, b.c. 359, and so named from its position on an elboio

or promontory ; Firmum, Fermo, about five miles from the sea, which pos-
sessed a fortified harbour, named Castellum Firmanum ; Asculum, Ascoli,
a strongly fortified town on the Truentus, which sustained a severe siege

against Pompey in the Social War; and Auximum, Osimo, on the Miscus,
iUso strongly fortified.

9 The Sabini, Marsi, Peligni, Vestini, and Maeeucini. These tribes

are grouped together, as being allied in race, and contiguous in abode : they
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occupied the districts on both sides of the Apennines, from the borders of

Etruria, Umbria, and Picenum in the JN"., to Latium, Samnium, and ApuUa
in the S.

1. The district of the Sabini was bounded on the N.W. by the Nera, on
the S.W. by the Tiber, on the S. by the Anio, and on the E. by the central

chain of the Apennines : it is still called Sabina.

The chief river is the Velinus, Velino, which rises in the high Apennines,
receives a considerable tributary, now called the Salto, from the district of the

Marsi, and empties itself into the Nera : the lower valley about Reate was
liable to inundations, until Curius Dentatus formed an artificial course, which
terminates in the celebrated falls of Terni. This vaUey was the original seat

of the Sabines : their metropolis was the town abovementioned, Eeate, Mieti,
which was surrounded by a most fertile country. The Via Salaria passed
through it, and the sulphureous sjirings in its neighbourhood led to its bemg
much frequented by the wealthy Komans. There were many other towns in

this and the adjacent valleys in the days of Sabine independency, which

disappeared at an early period.
The part of the country best known to us lies in the vicinity of Rome,

and abounds with spots of historical interest : here were situated the Mons
Sacor, a low range at the junction of the Anio and Tiber, whither the Roman
plebs seceded ; Fidensc, on the Tiber, an early opponent of Rome ; the
brook Allia, on whose banks the Romans were defeated by the Gauls, b.c.

389 ; Nomentum, Lamentana Vecchia, on the Via Salaria, with excellent

vineyards about it ; Cures, Corresse, the birthplace of Numa Pompilius ; and

many other places mentioned in the early history of Rome.
The only towns of interest in the eastern part of this province were—

Nursia, situated on a spur of the Apennines, near the valley of the Nera ;

and Amiternum, near Aquila, on the eastern side of the main ridge of the

Apennines, in the vaUey of the Aternus.

2. The Maksi dwelt about the Lacus Fucinus, Lago di Celano, and in the

high mountain district which contains the sources of the Liris and the Salto.

The barren and wUd character of this small province contributed to the

formation of the character of its inhabitants ; they were brave, hardy, and

independent, and offered a stout resistance to the arms of Rome ; they were
also much given to superstitious practices, and were adepts in the art of

charming serpents, a practice still in vogue among the occupants of this

region.
The Lacus Fucinus is surrounded by the highest peaks of the Apennines,

the bases of which protrude for the most part to the very edge of the lake,

but in some few spots leave a narrow plam : it is about thirty miles in cir-

cumference ; occasionally its waters rose so high as to inundate the shores ; to

prevent this, an emissary was constructed by Claudius, which carried the

superfluous waters to the Liris. The towns of the Marsi were—Marrubium,
St. Benedetto, on the eastern shore of the lake ; and Alba Fuccntia, made a
Roman colony n.c. 303, and from the strength of its position selected as the

site of a state-prison. The celebrated Lucus Angitite has left a trace of its

name in the village of Luco, on the south-western shore.

3. The Vestini are sometimes included in Picenum : they did not, how-

ever, come within the limits we have assigned to that province, but lived

adjacent to it, occupying the sea-coast from the Matrinus to the Aternus,
and inland to the chain of the Apennines. The general character of this

district is mountainous ; but the gradually declining ridges leave a maritime

plain of about ten miles width, remarkably fertile in grain and fruit. The
chief river is the Aternus, I'escara, wliich rises near the Sabine town of

Amiternum, and descends first towards the south-east and then to the north-

east, falling into the Adriatic near a town of the same name, Aternum,
Pescara. The chief town was Pinna, Civita di Pcnna, in the centre of tho

district, which was besieged by the Romans in tlie Social War.
4. Tho Pelioni held a small mountainous district, adjoining the Marsi,
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and south of the Atcmus. A valley which supplies a tributary to that river

contained their towns of Corfinium, St. Pelino, and Sulmo, Sulmona. The
former stood near the Atermis, and commanded the road which crossed the

Apennines from the Marsi to the Adriatic ; from its own strength and its

favourable position, it was selected as the head-quarters of the allies in the

Social War. Sulmo, higher up the valley, is chiefly known as the birthplace
of the poet Ovid ; it suffered severely from a siege by Sylla.

5. The Maerttcini occupied a narrow district on the right bank of the

Aternus from the Peligni to the sea. The only town of importance was

Tetite, Chieti, on the bank of the river, a large and prosperous place : the

valley produced a superior kind of fig.

lo Latitjm.—The earliest notices that we have ofLatium apply the name

only to a small portion of the plain
which stretches southwards from Eome.

In the time of the later kings, it was co-extensive with the Roman dominion,

embracing the whole of the plain to Antium and the Volscian hills ; and this

was afterwards known as Latium Antiquum. When the Romans advanced
their conquests beyond the hills, they included the territories of the Volsci,

iEqui, Hernici, and Aurunci under that name, or, as it was more properly
termed, Latium Novum or Adjectum.

In its widest extent, then, Latium was bounded on the N. by the Tiber

and the Anio, on the E. by the districts of the Marsi and Samnites, on the S.

by Campania, and on the W. by the Mare Inferum : it corresponds with the

modern province of Campagna di Roma, with part of Terra di Lavoro. It

consists of two districts widely differing in appearance and character—the

undulating plain which stretches from the Tiber southwards along the coast

of the Mediterranean to Circeii ; and the hilly country which bounds that

plain, and contains the valleys of the Liris, the Trerus, aud the Anio. Tlie

range which separates these districts extends from Tibur on tlie Anio, to the

sea near Tarracina, and is interrupted only in one spot, near Pra;neste, where
access is given to the valley of the Trerus. The vEqui occupied the

northern half of this range, and the Volsci the southern half, with the plain

adjacent to it ; the Hernici lived behind the range in the valley of the Trerus.

These districts we shall now describe more minutely, with the towns belonging
to them.

1. The LATiNiheld the undulating plain from the Tiber and the sea to the

hills just described. This plain is broken by the Alban hills, which rise in an
isolated group at a distance of about fourteen miles from Rome ; they are

volcanic in their formation ; the loftiest was called Mons Albfinus, Monie
Cavo, and possessed a temple sacred to Jupiter Latiaris ; the Ferite Latina)

were celebrated on it. Under this hill is a lake, Albanus Lacus, in the crater

of an extinct volcano ; to check the inundations which were caused by the over-

flow of its waters into the plain, an emissary was constructed, b.c. 397, to the
Tiber. There is another smaller lake to the south, the modern name of M-hich,

Nemi, is derived from the sacred grove, Nemus Diana?, on its banks.
In this district was Roma, Rome, the capital of Italy and of the ancient

world, situated on the left bank of the Tiber, about sixteen miles from
the sea. The city of Romulus stood on the Palatine hill ; under the early

kings it extended to the neighbouring heights of Velia, Cermalus, Cajlius,

Eagutal, Oppius, and Cispius, which, with the Palatine, made up the original
seven hills (Septimontium) of Rome. Another city meanwhile, inhabited by
Sabines, was erected on the Capitoline, Quirinal, and Viminal hills, and the
union of these two cities by Servius TuUius brought Rome to its full extent.

The relative position of the seven well-known hills on which the enlarged
city stood, is the most important feature in the topography of ancient Rome.
Three of them, the Quirinal, Viminal, and EsquOine, are grouped together,

being in fact projections from the same high back-ground ; the Esquiline is

the most southerly of the three, parallel to which, with a shallow valley inter-

vening, rises the Cajlian, an oblong hill curving slightly inwards. The Pala-
tine is, as it were, thefocus to which these several hills point, while two detached
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heights, the Capitoline and the Aventine, are situated respectively north and
south of it, occupying the ground that intervenes between the group and tlie

river Tiber. The highest of these hills, the Esquiline, is about one hundred
and sixty feet above the level of the river. The Tiber has a serpentine course,

bending inwards, so as to touch the bases of the Aventine and Capitoline, and
then outwards with a considerable sweep, enclosing the Campus Martius.
We shall briefly describe these hills, with the position of the most remark-

able buildings and streets. The Capitoline has a double summit, the southern of
which is the famous Tarpeian rock, on which the temple of Jupiter Capitolinus
stood ; the northern is the site of the ancient Capitol ; the dip between the

extremities, called Intcrmontium, contained the Asylum of Romulus, the

Tabularium, or Record Office, and other public buildings. Tlie Forum, now
Campo Vaccino, was situated between the Capitoline and Palatine ; from its

low position it was originally swampy, but it was drained by Tarquinius
Superbus, who constructed the Cloaca Maxima for the purpose : it was

re(;taugular in shape, and surrounded by temples and statues. Along the
eastern side of the Forum, the Via Sacra conducted in one direction to the

Capitoline, in the other, along the valley between the Esquiline and Palatine,
to the Flavian Amphitheatre, more commonly known as the Colosseum, and
thence to the Porta Capena. The Via Sacra was lined with official residences,

chapels, and statues, and constituted the most frequented promenade ; near
the Colosseum was the fashionable quarter called Carina;, now Pantani. The
Vicus Cyprius led from Carinfc to Subura, the most crowded quarter of the
whole town, lying in the hollow between the Quirinal and Esquiline. Tlie

Esquiline was crowned with the Baths of Titus ; beyond which, outside the
walls of Servius, were the Gardens of MfBcenas. The Quirinal was similarly

occupied by the Baths of Diocletian and the Gardens of Sallust, both of
which were within the walls, adjoining the Porta Collina. Collis Hortorum,
so called from the number of gardens about it, is now the Pincian hill. The
Campus Martius was for a long period a vacant space outside the walls, used
for public amusement and exercise ; the emperors, however, and particularly

Augustus, erected numerous public buildings on it, among wliich the Pan-

theon, built after the battle of Actium ; the Mausoleum Augusti, in which
Marcellus and others were interred ; the Septa Julia, in which the centuries

gave their votes ; and the Circusses of Domitian and Flaminius, were con-

spicuous. Ileturnin<T into the city, the summit of the Palatine is remarkable
as the favourite resiclence of the emperors Augustus, Tiberius, Caligula, and
Domitian ; as also of many illustrious citizens, Cicero, Mark Antony, Hor-
tensius, and the Gracclii. Between the Palatine and Aventine lay the
Circus Maximus, originally erected by Tarquinius Priscus, and enlarged at

various times by Ca;sar, Augustus, Claudius, and Trajan ; it was an oblong
building, rounded at its southern extremity, and large enough to accommodate
385,000 spectators. A series of porticoes surrounded it, with shops under the
arcades. Outside the Porta Capena stood the splendid Baths of Antonine ;

and a little farther on, the Monument of the Scipios. Ilerc too was the

valley of Egeria, with the small stream Crabra, Aqua Santa.

The other important towns of the Latini were—Ostia, the port of Rome,
at tlie mouth of the Tiber, witli salt marshes in its neighbourhood ; Laurentum,
Fatenw, the capital of Latinus, about sixteen miles to the eastward of Ostia ;

Lavinium, Pratica, which fell early into decay ; Ardea, Ardca, tlie capital of

the Rutuli, on an eminence near the sea; Lanuvium, Laitirjna, on the most

southerly of the Alban hills, the native place of the Antonines and many other

famous Ilomans ; Aricia, La Riccia, at the foot of Mons Albanus, which
retained its importance under the Roman empire, partly through its beauty
and fertility, partly through the cf lebrated grove and lake of Diana in its

immediate neighbourhood ; Alba Longa, on a spur of the Mons Albanus,
and on the north-eastern edge of the lake ; Tusculum, Fra^cati, on the most
northern of the hills, the residence of many celebrated men, particularly
Cicero, Ma;cenas, and LucuUus ; Gabii, about twelve miles from Rome, a
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colony from Alba : Pr.Tneste, Palestrina, an important post, commanding tlie

entrance to tlie valley of the Trerus, and possessing a celebrated temple,
sacred to Fortune, with an asylum ; and Tibur, Tivoli, on the Anio, renowned
for its beauty, which attracted thither Maecenas, the emperor Hadrian,
and other illustrious men ; it is further interesting as the abode of Syphax
and Zenobia.

2. The iEQUi or iEquicoli occupied the upper valley of the Anio, with the

hilly country adjacent to it, between the territories of the Latini on the W.,
the Sabini on the N., the Marsi on the E., and the Hernici on the S. They
were the constant foes of the llomans down to their subjugation, b.c. 303.

The only town of importance was Carseoli, on the Via Valeria, where the
Romans were in the habit of placing hostages and state-prisoners.

3. The Hkrnici lived between the iEqui and the Volsci, in the valley of
the Trerus and on the hills to the north of it. The Trerus is a tributary to the

Liris, rising near Pra>neste and flowing towards the S.E. The chief town of
the Hernici was Anagnia, Anagni, weU situated on a spur of the hills wliich

bound the valley on the N. The Via Latina passed through it, which led to
its being frequently attacked by the enemies of the Eomans. Ferentinum,
Ferentino, and Frusino, Frosinone, were toflms of less importance, similarly
situated on the Via Latina.

4. The VoLSCi occupied a larger portion of Latium than any of the tribes

already mentioned. On the W. they held the sea-coast from Antium to

Tarracina ; on the E. their territory advanced to the border of Samnium
;

they occupied the vaUey of the Liris northwards to the country of the Marsi ;

and on the side of the Latini they held the moimtain district that bounds the
Latin plain.

The chief river was tlie Liris, GarigUano, which rises near the Lacus
Fucinus, and reaches the sea at Minturnse : the Trerus is its chief tributary.
Several small streams descended from the Volscian hills into the maritime

plain, and were there absorbed in a large marsh, well known under the name
of Pomptinfc Paludes. In the days of Volscian independence, this plain had
been carefully drained, but after the destruction of the towns on it, the rivers

stagnated there. Many attempts were made by the llomans to remedy this

evil, particularly by Corn. Cethegus and Julius Caesar. Augustus succeeded
to great extent by the construction of a canal, which served the double pur-
pose of drainage and navigation : it ran parallel to the Via Appia from Appii
Forum to Tarracina.

The chief town of the Volsci was Antium, Porto d'Anzo, situated on a

rocky promontory near the border of the Latini, with a port named Ceno
close by ; in the time of the Eoman kings it possessed great maritime power,
and did the V^olscians good service with its fleet ; it was finally conquered
B.C. 338, and the beaks of its vessels were carried to Home and placed in the
Forum. The other places of interest were—Velitra;, Velletri, just below the
Alban hiUs, the birthplace of Augustus ; Astiira, on the coast below Antium,
the country residence of Cicero ; Circeii, on a high peninsular rock over-

hanging the sea, named M. Circa^us, Monte CirceUo, frequently mentioned
in the early wars of Eome ; Anxur or Tarracina, Terracina, on the summit
of a hUl, which commanded the Appia Via on one side, and overlooked
the sea on the other ; Aquinum, Aquino, the birthplace of Juvenal, in the

valley of the Liris ; and Arpinum, Arpino, higher up the same valley, the
native place of C. Marius and of Cicero, who possessed an estate in the

neighbourhood.
5. The territory of the Attetjnci extended along the sea-coast from near

Anxur to the border of Campania ; inland it was separated from the Volscian
district by a chain of hills, which terminated at the valley of the Liris. On
the western boundary these hills approach the sea-coast, and formed a narrow

pass near Lautahe, through which the Appia Via went ; this pass was occupied
by Fabius Maximus in the second Punic war. The territory of the Aurunci,

particularly the Ager Ca;cubus, yielded excellent wine.
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The chief towns were—Fundi, Fondi, near a lake of the same name ;

Cajeta, Gaeta, on a promontory which enclosed on the W. the gulf named
after it, Sinus Cajetanus, Gulf of Gaeta; Formise, Mola, on the shores of the

gulf, where Cicero possessed a villa, in which he was put to death ; and Min-
turnae, near the mouth of the Liria, with considerable marshes about it, in

which Marius took refuge.
1 1 Campania was bounded by tl|» Mare Inferum on the W., the river

Silarus on the S., Samnium on the E. and N.E., and Latium on the N.W.
Mons Massicus, Montedragone, celebrated for its vineyards, separated it from
the latter; and a line of isolated heights, Tifiiti Montes, Maddaloni,
Taburnus, Tahurno, and others, separated it from Samnium : it corresponds
with the province of Terra di Lavoro, with a part of Frincipatro Ciira.

Besides the hills already mentioned, there are others of greater import-
ance : such as Lactarius, on the southern side of the Sinus Cumanus ; Gaurus,
a volcanic range, on the opposite side of the bay, between Cumaj and Neapolis ;

and particularly the celebrated Vesuvius, which rises not far from the centre
of the bay : the frequent eruptions of this mountain have altered its own
form as well as the line of the neighbouring coast : Strabo describes it as

having a level summit, and there is little doubt that the ridge now called

Somma is the ancient top, the conical elevation above that being of compa-
ratively modern formation : the changes on the coast are marked by the

position of Herculaneum and Pompeii, which formerly stood by the sea, as

well as by the altered course of the river Sarnus. To the north of Mons
Gaurus there is a considerable plain, stretching as far as the Vulturnus, to

which, in all probability, the name Campania (from campion) was originally

applied ; the southern part of this, near Cuma;, was of a volcanic character,
and was thence named by the ancients Plilegraji Campi (the burning fields),

Laborinus Campus (whence the modern name, Lavoro, is derived), or Area
Vulcani. The effects of volcanic agency are particularly visible in this neigh-
bourhood : near Cuma; was the Lacus Averuus, in an extinct crater, deemed
the entrance to the volcanic regions from the mephitic exhalations that rose
from its surface ; close by was the Lacus Lucriiius, which has been almost
filled up by a volcanic mountain, Monte JVuovo, which suddenly rose up
A.D. 1538 : Agrippa connected these lakes with each other and the sea by
opening channels between them, and thus constructed a double harbour,
which he named Portus Julius.

The rivers of Campania were— the Vulturnus, Voltorno, which rises in

Samnium, and, in its upper course, flows towards the S.E., but, after its

junction with the Calor, turns abruptly to the W., and having skirted the
base of the Tifati Montes, crosses the plain to the sea ; the Sarnus, Samo,
which rises in Mons Taburnus, and discharges itself into the Sinus Cumanus,
near Pompeii ; and the border stream of Silarus, Scle, the upper course of
which belongs to Lucania.

The beauty of Campania, the luxuriousness of its climate, and the fertility
of its soil, rendered it the favourite residence of the wealthy citizens of E-ome.

The coast of Campania abounded with prosperous towns. Curaa; was the
most ancient, and, at one time, the most powerful city in these parts : it was
founded by yEolians, n.c. 1030, and, in turn, it founded Puteoli, Messana, and

Is'eapolis: its chief celebrity arose from the oracle of the Sibyl ; Baia;, liaia,
near Profu. Misenum, was much frequented for its mineral waters ; Puteoli,

Pozziioll, on the opposite side of a small bay, possessed a good port, whence
a considerable trade with the Ivist was carried on : 8uli)hureou3 springs were
common in this neighbourhood, and arc said to have given rise to the name
of Puteoli, the place having originally been called I)ica>archia : eastward of

Puteoli, a spur of Gaurus, named Colics Leucoga-i, api)roaches so close to the

shore as to intercept the road : a tunnel was made through this by the com-
mand of M. Agripy)a, and still exists under the title of the Grotto of

Posllyppo, which it derives from the celebrated villa of Pausilypon, erected

by Augustus near it : over the tunnel is the building reputed to be Virgil's

II. i
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tomb; Neapolis, Naples, stood at the north-eastern angle ofthe Sinus Cumanus:
it was originally named Parthenope, and probably derired^ its more modern
name from some additions that were made to it after the Samnite conquest
of Campania ; Herculaneum and Pompeii were farther down the coast : they
were overwhelmed by an eruption of Vesuvius, a.d. 79, which proved fatal to

the elder Pliny ; Salernum, Salerno, was the last town of importance on the

coast : it was colonized by the Eomaife, B.C. 194, and was the chief town in

the territory of the Picentini, who were settled in the southern part of Cam-

pania. The chief towns in the interior were—Tcanum, Teano, surnamed
Sidicinum, from its being the capital of the Sidicini, in the northern part of

the province; Casillnura, Capua, on the Vultumus ; and Capua, S. Maria
di Capua, a short distance from the left bank of that river, the chief town
of northern Campania, and historically famous for the fatal influence which
its luxurious climate had upon the Carthaginian army.

Off the coast of Campania be the islands of Prochyta, Procida, Pithecusa,

IscJiia, and Caprese, Capri, the last of which has obtained an unfortunate

celebrity as the scene of Tiberius' debauchery.
12 Samniusi was an irregularly shaped province, lying on both sides of

the Apennines, and bounded by Latium and Campania on the W., Apuha and
the Frentani on the E., Lucania on the S., and the Marsi and Peligni on the

N. ; it comprehended Prineipato Ultra, Sanneo, and part of Abruzzo Citra.

The Apennines attain their greatest extent and elevation in this province,
and present the appearance of a solid wall of rock, rising out of the plain ;

their lower regions are clothed with belts of forest, while the uplands afford

excellent pasturage during the summer months. The valleys on the western
side of the central range arc watered by the Vulturnus, Voltorno, and its

numerous tributaries, the chief of which is the Calor, Calore ; those on the

eastern side by the upper courses of the Sagrus, Sangro, Tifemus, Biferno,
Frento, Fortore, and Auf idus, Ofanto, which flow into the Adriatic. The
inhabitants of Samnium were brave and warlike, and for a long period with-

stood the Eomau power ; they were divided into three clans, the Caraceni in

the N., the Pentri in the centre, and the Hirpini in the S. ; to these a fourth

is sometimes added, the Caudlni, who are more properly regarded as a sub-

division of the Pentri.

The chief towns were—Aufidena, Alfidena, the metropolis of the Caraceni ;

iEsemia, Isernia, near the source of the Vulturnus ; Venafrum, Venafro,
celebrated for its oil, on the right bank of that river; Eovianum, Boiano,
near the source of the Tifernus ; Beneventum, Benevcnto, in the valley of
the Calor, one of the oldest towns of Italy, and of importance from its posi-
tion on the Appia Via ; it received a colony from Eome B.C. 268, when its

former ill-omened title of Maleventum was abolished ; and Caudium, Costa

Cauda, between Beneventum and Capua, situated near a defile (Furculae
Caudina?)ofMons Taburnus, in which the Eomans were ignominiouslydefeated
B.C. 321 ; the defile has been identified with the valley oi Arpaia. The cele-

brated sulphureous lake of Amsanctus lay in a valley of the same name, east-

ward of Beneventum.

13 Apulia, in its widest extent, was bounded on the N. by the Frento,
on the W. by the Apennines, and on the E. and S. by the Adriatic Sea : it

thus included the whole of the lapygian peninsula, and comprehended Capi-
tanata, Bari, and Otranto. More strictly, however, Apulia applied only to

the northern portion of this district, from the Frento to the spot where the

Apennines approach the sea in the neighbom-hood of Egnatia, the peninsula
itself being distinguished as Calabria or lapygia.

Apulia proper consists of an extensive plain, extending from the mountains
to the sea, and crossed by numerous streams, of which the Aufidus is the

most important. The coast is low and regular, with the exception of the

remarkable promontory or cluster of hiUs named Garganus. The southern
district on the other hand is mountainous, being traversed by an offshoot of

the Apennine range, which emanates from the central chain near Venusia,
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and as it approaches the sea gradually expands, and covers the whole of the

peninsula : this high ground terminates in Prom. lapygium, C. di Leuca. The
population was of a mixed character, Illyrians and Greeks having settled

among the old Ausonians. The territorial divisions were named after the

inhabitants, Apiili being retained as the general title : these divisions were
four in number—Daunia from the Frento to the Aufidus, Peucetia thence to

Egnatia, Calabria along the eastern coast of the peninsula, and Messapia
along the western, including the district of the Salentini near Prom,
lapygium.

The chief towns were—Sipontum, Siponto, a sea-port, south of M. Gar-

ganus ; Salapia, Salpi, on a large lagoon more to the south ; Arpi, Arpi, said

to have been founded by Diomcdes, whose memory was retained in the name
given to the surrounding plain. Campus Diomedis ; Canusium, Canosa, on the

riglit bank of the Aufidus, where the Romans took refuge after their defeat
at Canna;, which lay about five miles lower down the river ; Venusia, Ve7iosa,
the birthplace of Horace, close under the Apennines ; Barium, Bari, a fishing
station, and the chieftown in Peucetia; Egnatia, Agnazzo, in Calabria, where
the Via Egnatina came upon the sea-coast ; Brundusium, Urindisi, the well-

known port whence the Homans crossed over to Greece, and the terminus
of the Appia Via; Hydruntum, Otranto, more to the south, also possessing a

good harbour ; and Tarentum, Taranto, at the head of the fine gulf which
was named after it, originally founded by lapygiaus, but occupied by a
Laceda;monian colony b.c. 707, and afterwards the most powerful city in

Magna Gracia : it possessed a small but eminently productive plain.
Two roads connected Apulia with Home—the Via Appia, which entered

the province near Venusia, and crossed the Apennines to Tarentum, whence
it was continued to Brundusium ; and the Via Egnatina, which parted from
the Via Appia at Beneventum, and crossed the plain by iEcse and Canusium
to Barium and Egnatia, and so on to Brundusium.

14 LrcANiA, which is supposed to derive its name from the Greek word
XevKos,

'

white,' in reference to the limestone rocks common in that pro-
vince, was bounded on the E. by the Sinus Tarentinus, from the Bradanus,
Brandano, to the Crathis, Crati ; on the W. by the Mare Inferum from the

Silarus, Sele, to the Laiis, Lao ; on the N. by Samnium and Apulia ; and on
the S. by Bruttium : it compreliended Basilicata, the greater part of Brinci-

pato Citra, and a part of Calabria Citra.

The Apennines intersect it in all directions, and approach very near the

coasts, only leaving small maritime plains about the mouths of the rivers ;

they do not, however, obtain the height of the Samnite mountains. On the
borders of Apulia rises the lofty hill named Vultur, whence the south-east
wind was called Vulturnus. The rivers arc necessarily of short course; the

Silarus, on the border of Campania, receives two tributaries from Lucania—
the Tanagor, Ncijro, remarkable for having a subterraneous course for some
miles, and tJie Calor, Colore ; on tlie eastern coast, the Aciris, Ag7'i, flowing
into the Tarentine Gulf, is the most important; the Siris, Sinno, lower down the

coast, is known from tlie l)attle which took place on its banks between Pyrrhus
and the Komans ; tlie Crathis, on the frontier of Bruttium, receives on its left

bank the Sybaris, Sihari, and higher up, near Consentia, the Acheron, Mucotie,
on the banks of which Alexander of Epirus perished.

Tlie most flourishing towns of Lucania were the colonies planted by the

Greeks along the sea-coast. Mctapontum, at the moitli of the Casuentus, is

said to have been founded by Pylians on their return from Troy ; it attained

considerable prosp(!rit\', but sunk after the Punic wars. Heracica, Bolycoro,
on the Aciris, was founded by Tarentines, and was the place where the Greek
colonists licld their congress. Sybil ris, at the junction of the Crathis and

Sybaris, was founded B.C. 720, by Acha-ans and Tnezenians, and speedily
became a most powerful and luxurious y)lace ; it perished n.c. 510, in a war
with the neighbouring city Crotona ; near its site Ihurii was erected, B.C. 440,

by the remains of the Sybarite population, reinforced by new colonists from
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Greece, and speedily rose to eminence ; it was plundered by Hannibal, and
restored by tlie Uomans B.C. 190, with the name Copise. On the western

coast there were—Buxcntuni, Policastro, a colony from Messana B.C. 467 ;

Elea, or Velia, from Phocpea b.c. 553, the birth-place of Parmenides, and the

seat of the Eleatic school of philosophy ; and Posidonia, better known by the

later uamo of P;ustum, Pesfo, founded'by the Sybarites B.C. 582, famed for its

roses, and for the remains of its temples.

15 Brtjttium occupied the southern extremity of the peninsula, from the

rivers Laiis and Sybaris, comprehending the moclern divisions of Calabria

Citra and Ultra.

It is throughout mountainous ; there is, however, a remarkable interrup-
tion in the Apennine range between the Sinus Lameticus and S. Scylaceus,
which approach within twenty miles of each other, with low ground inter-

vening : the ridge to the sovith of this was named Mons Sila. The streams

are short and unimportant.
The chief towns of Bruttium were Greek colonies. Crotdna, Cortrone,

situated on the eastern coast, was the most flourishing: it was founded by
Acha;ans, B.C. 710, and attained great celebrity as the scat of the Pythagorean
school : it suffered severely in a contest with the Locri, and sunk into insigni-
ficance about the time of the Punic wars. Scylacium, SquUlace, a short

distance from the bay named after it, was founded by Athenians ; Caulonia,

Castel Vetere, lower down the coast, by Crotonians ; both were destroyed by
Dionysius the Elder, and afterwards restored, but without regaining their

former prosperity. Locri, Pagliapoli, the capital of the Locri Epizephyrii
(so called from the neighbouring Prom. Zephyrium), was founded by Opuntian
Locrians, B.C. 683 ; though it did not possess a harbour, it nevertheless

attained considerable prosperity before its capture by Dionysius the Younger.
Rhegium, Reggio, founded by a mixed colony of Chalcidians and Messenians,
B.C. 688, owed its chief importance to its position in reference to Sicih', as

being the ui^vial point for the passage from Italy to that island ; it was taken
and plundered by Dionysius the Elder, after a siege of eleven months : and

though afterwards restored, its former prosperity never returned ;
it suff'ered

from frequent earthquakes, as well as from the effects of the civil war.

Hipponium, Vibo, or Valentia, Bivona, was the only Greek town of import-
ance on the western coast ; it was founded by Locrians, and destroyed by
Dionysius the Elder, who transported its inhabitants to Syracuse. Pandosia,
the ancient capital of the Qilnotrians, was situated on the river Acheron,

probably at Castel Franco. Consentia, Cosenza, the capital of the Bruttii,

stood on a height near the source of the Crathis.

16 The Eoman roads form an important feature in the geography of
ancient Italy, and therefore deserve particular notice. The Via Latina led

southwards from Pome, by Anagnia and Ferentinum, to Casilinum, where it

joined the Via Appia. The Via Appia, formed by Appius, b.c 312, crossed
the plain of Latium by the Alban hills to Tarracina, thence followed the line

of the sea-coast to Sinuessa, and there struck inland to Casilinum and Capua,
which formed the original terminus. Augustus afterwards continued it to

Brundusium, by Beneventum, Venusia, and Tarentum. From Beneventum,
a branch struck off to the eastward, by iEquum Tuticum and Canusium, to

Egnatia, and along the coast to Brundusium ; this was called Via Egnatina,
or, as some suppose. Via Trajana, from its having been restored by the

emperor Trajan. The Via Ardeatina led to Ardea; the Via Ostiensis,

along the left bank of the Tiber, to Ostia ; the Via Labicana to Labicum, and
onward to the station Ad Pictas on the Via Latina ; the Via Pra?nestina

through Gabii to Prseneste ; the Via Tiburtina to Tibur, whence the Via
Valeria was constructed to Carseoli, Alba Fuceutia, Corfinium, and the shores
of the Adriatic ; and the Via Nomentana to Nomentum and Eretum. The Via
Salaria followed the course of the Tiber to Eretum ; thence it struck into the
interior to Eeate, crossed the Apennines to Asculum in Picenum, and joined
the coast road, which led in one direction to A.ncona, in the other to Hadria.
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The Via Flaminia was the great northern road, which communicated with
GalHa Cisalpina ; it was constructed, B.C. 221, by Flaminius the Censor

; it

crossed the Tiber by the Milvian bridge into Etruria, and recrossed it at

Ocriculum, and led thence by Narnia and Spoletium across the Apennines to

the valley of the Metaurus, by which it descended to Fanum Fortunae. The
Via ^miha, starting from the latter place, and following the coast to

Ariminum, struck across Gallia Cispadana to Placentia. The Via Cassia and
the Via Claudia were connected with the Via Flaminia as far as the Milvian

bridge, and about six miles from Rome they branched off,
—the former to

Sutnum, Volsinii, Clusium, Arret]um, and Florentia; the latter to Sabate,
Sena Julia, and Luca. Lastly, the Via Aurelia followed the coast of the
Mare Inferum by CentumceUas, Pisa), Luna, and Genua to Gaul.

II. Sicilia, Sardinia, and Corsica.

I Sicilia, Sicily, one of the most important islands in the ancient world,
was separated from Italy by the Fretum Siculum, Straits of Messina. Its

historical names, Sicania and Sicilia, were derived from its original inhabi-

tants, the Sicani and Siculi ; the poetical appellations, Trinacria and Triquetra,
are supposed to refer to its triangular shape.

The Fretum Siculum is about two miles and a half across at its northern

entrance, but gradually expands as it advances southward. The navigation
of these straits was supposed to be dangerous in consequence of the proximity
of Scylla and Charybdis. The former is a precipitous rock, about 350 feet

high, standing out from the mainland of Italy, opposite Prom. Pelorus ; the
latter is a strong eddy, now called Galofaro, caused by the meeting of the

currents, and is strongest near Messana : a distance of several miles inter-

venes between them. Sicily is generally mountainous ; three main ridges
form the framework of the island —Neln'o Jes, Madonia, which runs from the
centre towards the eastern angle, and tliere terminates in Prom. Pelorus,
C. di Faro ; Hera'i Montes, Monti Sori, which run towards the south-eastern

promontory of Pachyiius, C. Passaro ; and Crathas, which traverses the
north-western district, and may be considered to terminate in the heights of

Eryx, St. Giuliano ; the name of the western promontory was Lilybajum,
C. Boeo. The most celebrated of the Sicilian mountains, iEtna, is uncon-
nected with these ranges ;

it rises out of a plain on the eastern coast in an
isolated mass : numerous eruptions arc mentioned in classical writers. The

plains are few, and of no great extent; the largest is that on which Cataua
stood, to tlie south of yEtna, anciently called Licstrygoiium Campus, and now
Piano di Catania. The soil of Sicily was, with the exception of the liigh

ground in the centre, eminently fertile; the abundance of grain which it pro-
duced rendered it a most important acquisition to the Ilomans, and obtained
for it tlie appellation of the '

granary of Italy.'
The earliest inhabitants of this island were the Celtic tribe of the Sicani

or Siculi—in all prot)ability, the same pcoi)le under diflerent titles. The
Phcenicians establisheddepotsforconiniercial purposes along the western coasts,
and attained considerable powiT ;

but their fame and influence were eclipsed

by the flourishing colonies ])lant(!d by the Greeks, along the eastern and
Bouthern coasts especially, wiiich became the seats of ])tjrterf"ul states, and
extended their authority over the whole island. The llomans invaded it in

the second Punic war, and reduced it to a })rovince n.c. 211.

Of the numerous towns of Sicilv, we can only nienti(m the most illustrious.

Messana, Mcssimi, once called Zanch; from its slckh-shaj^cd harbour, was
situated on tlu; Fretum Siculum, opposite llhcgium; it derived its later name
from the Messenians, who settled there. Naxus, on the eastern coast, was
founded by Chalcidians, n.c. 730, and destroyed by Dionysius n.c. 4<)3 ; its in-

habitants shortly after settled at Tauromenium, 'Jjtormina. Catilna, Catania,
was founded by Naxians, n.c. 730 ; it lay in the rich

plain
south of yEtna. Not

far south was Leontmi, fA-nfini, foumled by CJialculians in the same year.

Syracfisa;, Sj/racusn, which ranked as tlie cajiital, was founded l)y Dorian colo-
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nists under Arcliias, B.C. 735. The town -was originally built on tlie small island

Ortytjia, and tkence spread to the niaiuluud, with which the island was con-

nected by a mole. The great harbour lay on the southern side of the island, the
little hai'bour on the northei'n ; a stream called the Anfipus discharged itself

into the former. The town was situated on gently rising ground, which
terminated abruptly towai'ds the plain at the back ; the walls enclosed an area

twenty-two miles in circumference. It was divided into five districts :

Ortygia, on which the citadel stood ; Acradina, facing the sea ; Tyche, the

most densely-populated, behind it; Epipolse, the highest part of the town,

overlooking the plain ; and Ncapolis, near the Anapus. Syracuse \a as taken

by the llomans, B.C. 212. On the southern coast were— Camarina, Torre

Camarina, a colony from Syracuse, B.C. 598 ; Gela, Terra Nova, founded by
Ehodians and Cretans, b.c. 688, on a river of the same name; Agrigentum,
or Acragas, Gircjenti, a colony from Gela, b.c. 580, the most flourishing of

the Sicilian towns after Syracuse, its I'uins still attesting its former magnifi-
cence ; Heraclea Minoa, westward of the mouth of the Halycus, successively
in the hands of Cretans, Selinuntians, Spartans, and Carthaginians ; Selinus,

Castel-vetrano, founded by Megarians, b.c. 626, in the midst of a very fertile

district ; and Lilyba?um, 3Iarsala, a Carthaginian settlement on the pro-

montory of the same name. On the northern coast were—Drepanum, Trapanl,
and Eryx, on the western declivity of the hill so named, both of them Car-

thaginian towns ; Egesta, or Segesta, at the junction of two streams named
Scamander and Simois, reputed to be a Trojan colony, and historically
famous for its hostility to its neighbour Selinus ; Panormus, Palermo, cele-

brated for its spacious harbour ; andHimcra,T(?/v«M/, founded by Chalcidians

from Messana, B.C. 639, destroyed by the Carthaginians B.C. 409, and replaced

by a town on the other side of the river, named Thermfe Himerenses, from hot

springs about it. In the interior, the chief towns were— Centuripa, Centorhi, an
old Sicilian town, south-west of ^tna, the most important corn-market in the

island; and Enna, Castro Giovanni, strongly situated in the central moun-
tains, and hence selected as the stronghold of the slaves in the second
Servile war.

To the north of Sicily lies a group of islands, variously called ^olia?,
Vulcanise from their volcanic character, or Liparea) after the largest of

them, Lipara, Lipari ; the most northerly, Strongyla, corresponds with the

modern Stromholi ; Hiera, Vulcano, was the most active in ancient times.

Ofi* the western extremity of Sicily are the Agates Insula?, chiefly know n
from the naval contest in which the Carthaginians were defeated, B.C. 242.

2 Saedinia, or Sardo, as the Greeks called it, and Corsica, or Cyrnus,
were situated due south of Genua, and parallel, the second toEtruria, the first

to Campania. They are both very mountainous : the main ridge in Sardinia

was called lusani Montes, in Corsica Aureus Mons, The first was the most

productive, but also the most unhealthy ; the latter yielded cattle and timber.

The population of Sardinia was originally Iberian, but soon mixed with

Carthaginians, who planted colonies along its coasts and obtained a supremacy
over the whole island. It fell into the hands of the llomans at the conclusion

of the first Punic war, and was united with Corsica as a province. The chief

towns were—Olbia, Terra Nuova, in the north, the spot of embarkation for

Home ; Caralis, Cacjliari, on the south coast, the seat of government ; and
Cornus, on the western coast, the capital of the native population.

Corsica was similarly occupied by a variety of races—Iberians, Ligurians,
and Carthaginians ; the Phoca'ans also settled here, but soon deserted it.

The chief towns were Mariana, a Eoman colony, planted by Marius ; and

Aleria, probably identical with Alalia where the thocaans settled, also colo-

nized from Eome : they were both on the eastern coast.
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CHAPTEK VIII.

I. HISPANIA. — II. GALLIA. — III. BRITAN>^IC^ INSULA. — IV. GERMANIA.
V. KH^TIA, NOKICUM, PANNOXIA.—VI. DACIA.—VII. SAR3IATIA EUROP^A.

I. Sispania.

HISPANIA,
Spain and Portugal, was bounded by the Mare Cantabricum,

Bay of Biscay, on the N., the Pjrenaji Montes on the N.E., the Mare
Internum on the E. and S.E., and the Oceanus Atlanticus on the W. and
S.W. The name Hispania is supposed to have been introduced by the Car-

thaginians : the Greeks named it Iberia, probably because the coast about the
river Iberus first became known to them. It was occasionally called Hesperia
by the Latin poets, from its westerly position in reference to Italy.

The peninsula of Hispania is severed from the rest of Europe by the

Pyrcnffii Montes, which commence near the Mediterranean, and run across
to the Bay of Biscay. The ramifications of this chain extend over the whole

country ; the western continuation, which runs parallel to the northern coast,
was named Mons Vindius, or Vinnius ; Idubeda was the southern offset which
forms the western boundary of the valley of the Iberus, with which M. Cauuus,

Moncayo, and Saltus Manlianus, were connected ; Orospcda commences about
the mid-course of Idubeda, and diverges towards the south, containing the
sources of the Batis ; a western ofl'set from it, named M. Marianus, Sierra

Morena, divides the water-basins of the Anas and the Batis ; a second and

parallel ridge, M. Ilipula, skirts the coast of the Mediterranean, terminating
near the Straits of Gibraltar.

Among the numerous rivers of Spain six are pre-eminent
—the Iberus,

Ehro, which drains nearly the whole eastern angle of the peninsula between
M. Idubeda and the Pyrenees; the Ba'tis, Guadalquivir, which falls into the
Atlantic west of Gades ; the Anas, Guadiatia, wliicli has a parallel course to

the north of the Bajtis ; the Tagus, Tuf/us, which rises in M. Idubeda, and
traverses the central provinces in a westerly direction ; the Durius, Douro,
more to the north ; and the Minius, or Bienis, Minlto, which rises in M
Vindius, and flows towards the S.W. into tlie Atlantic.

The most remarkable promontories are—Prom. Pyrcnajum, C. de Creux,
on tJie borders of Gaul ; Artemisium, or Ferraria, C. de St. Martin, opposite
the lusuhu Pityusa; ; Scombraria, C. de Palo^ ; Prom. Charidcmi, C. de Gata,
which forms the south-eastern angle; Calpe, Gibraltar, one of the celebrated

ColurauEC Ilerculis ; Prom. Junoiiis, C. Tnfil'iar, outside the Fretum Gadi-

tanum. Straits (f Gibraltar ; Prom. Sacrum, C. St. JTncew^ the south-western

angle ;
Prom. IJarbarium, C. F.spicliel ; Prom. Magnum, C. de i^oca, north of

the mouth of the Tagus ; Prom. ^Verium, C. Finisterre ; and Prom. Trileu-

cum, C. OrtOffat, at the north-western corner.

Of the various races which tenanted Spain, the Ibfri are generally held to

be tlie aborigines ; at an early period, however, a Celtic tribe crossed from

Gaul, and coalescing with the Iberians, formed the mixed race of the Celt-

ibcri. In some districts these races remained distinct ; the Iberians, the pro-

genitors of the modern Basques, occupied tlie Pyrenees and tlie sea-coasts ;

the Celts were found about the Anas and in Galhecia; while the Celtibcri

held the central plains, and particularly the high land where the tributaries

of the ]£bro and Taijus take their rise. The Greeks visitctl the coast and

planted .some few colonies, of which Barcino, Tarra(;o, Zacynthus, afterwards

Saguntum, and Emporisc, may be mentionecl ; they also i)enetrated outside

the Straits of Gibraltar, (o (tad(>fl and Tartessus, the latter of which is
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in all probability identical with the Tarshish of Scripture. The Cartha-

ginians, from their greater proximity, traded more regularly with it, and
established their stations along the coast. The foundation of Carthago Nova,
B.C. 228, led to hostilities with E-ome, and for a time the Ehro formed the

boundary of their respective dominions. At the end of the second Punic war,
however, the Carthaginians were expelled, and the Somans divided Spain
into two parts, Citerior and Ulterior, the J^lhro separating them. When the

native tribes had been subdued after a series of wars, Augustus divided the

country into three provinces
—Tarraconensis, Ba^tica, and Lusitania ; to which

Constantine afterwards added a subdivision of the first, Galla^cia, and three

provinces which did not, strictly speaking, belong to Spain
—

viz., Baleares,

Carthaginiensis, and Mauretania Tingitana.
1 Lusitania, the most westerly of the divisions of Spain, was bounded

on the W. and S., by the Atlantic Ocean, on the N. by the Durius, and on
the E. by the Anas and Tarraconensis. It comprehended Portugal and the

Spanish provinces of Estremadura and Salamanca. The southern angle was
called Cuneus, from its resemblance to a wedge ; a similarity in the name has
led some to assign it as the residence of the Cynetes mentioned by
Herodotus.

TEIBES.* TOWNS.

Lusitani, in Portuguese Estremadura 7 q i"i • c j

and 7? V
bcalabis, Santarem.

Vettones, in Spanish Estremadura') a i. -fn -i. nr -i

^xA Salamanca j
Augusta Emerita, ilfmc^a.

Celtici, in Alentejo and Algarve . . Pax Julia, Beia, Ebora, Evora.

2 B^TiCA derived its name from the river Baetis, which flowed through
the centre of the province. It was bounded on the N. and W. by the Anas,
and on the S. by the Atlantic and the Mediterranean; on the E. it was con-

tiguous to Tarraconensis. It corresponds with Andalusia and part of Sjianish
Estremadura.

TBIBES. TOWNS.

Turdetani, in Seville Hispalis, Seville, Gades, Cadiz.
Turdiili, in Cordova Corduba, Cordova, Astigi, Ecija.
Bastuli, in Granada Munda, Monda.
Celtici, in Estremadura Pax Augusta, Badajoz.

3 Taeeaconensis embraced all the remaining northern, central, and
eastern provinces of Spain. It derived its name from its capital town, Tarraco,

TEIES. TOWNS.

Contestani, in Murcia Carthago Nova, Cartagena.

Edetani, in rale7icia and Arragon . [
Turium, Valencia, Caesar Augusta,

'^

(. baragossa, baguntum, Murviedro.
Ilercaones, in Eastern Valencia. Dertosa, Tortosa.

Cosetani, \ / Tarraco, Tarragona.
La3etani,_ _

Barcino, Barcelona.
Ausetani, \'vi!i Catalonia -i Ansa, Vique.
Indigetes, Emporise, Ampurias.
Cerretani, J [ in the district still called Cerdagne.
Lacetani, ^ r
Jaccetani, ( in Arragon, north of the \

Ilergetes, X Ehro 1 Ilerda, Lerida.
Vescitani, J (^ Osca, Suesca.

* The position of the tribes in Spain is most easily and clearly defined by a reference to the
modern divisions of the country, and to the chief towns about which they lived. These are
therefore given in a tabular form ; the places of particular interest will be noticed presently.
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Vascones, ^ fPompelon, Pampeluna, Calagurris,
> in Navarre \ Calahorra.

Yardiili, ) (.Menosca, St. Sebastian.

Caristi, 7 • Tj-

Cantabri. in Santander, and tlie eastern parts of Asturias.

Astiires, in Asturias and Leon . . . Asturica, Astorga.
Gallseci, in Gallicia and Northern \ Lucus Augusti, Lugo, Augusta Bra-

Portugal ) cara, Braga.
Ysiccsei, in Old Castile Pailantisi,Palentia,l?mtia,Valladolid.
Arevticse, in Burgos Clunia, Conmna del Conde.

Carpetani, in Madrid and Toledo . . Tolctum, Toledo.

Oretani, in Mancha Castulo, Cazlona.

Celtiberi, in Soria and Ciienca . . . Bilbilis, Calatayud.

The places that have obtained any historical celebrity are the following :
—

Gades, or Gadeira, Cadiz, a flourishing port on the southern coast, built

on an island adjacent to the main-land,—in later times celebrated for its

wealth and luxury ; Carteia, Rocadillo, near Prom. Calpe, also an important
port ; Corduba, on the Ba?tis, the birthplace of the Senecas and Lucan, and

besieged by Ca;sar in the Civil war ; Italica, Sevilla la Vieja, on the same
river, the birthplace of the emperors Trajan and Hadrian ; lUiturgis, Andujar,
high up the Bsetis, taken and destroyed by Scipio, B.C. 210 ; Munda, Monda,
near the southern coast, celebrated for the victory of Scipio over the Cartha-

ginians, B.C. 216, and of Caesar over tlie sons of Pompey, b.c. 45
; Carthago

Nova, a sea-port, built by the Carthaginians under Asdrubal, and afterwards
taken and colonized by the Romans ; Valentia, higher up the coast, destroyed
by Pompey in the Sertorian war ; Saguntum, on the coast opposite Majorca,
besieged by the Carthaginians b.c. 219, against whom it held out for eight
months ; and lastly, Numantia, near the source of tlie Durius, taken, after a

siege of several years, by Scipio Africanus Minor, b.c. 133.

Two groups of islands lie off the eastern coast of Spain
—the Baleares, or

Gymnesia;, and the Pityusoe. The former consisted of Major, Majorca,
Minor, Minorca, and some few others of insignificant size ; the latter of

Ebiisus, Ivica, and Ophiiisa, Fortnentaria. The Balefires were occupied by
a mixed population of Phoenicians, llhodians, and Spaniards, who were sub-

dued by tne Romans b.c. 123. They were chiefly celebrated for their skill in

slinging, which adapted them for acting as mercenaries. The name Baleares
has been commonly, though improperly, derived from the Greek word /3aXXw,
•to cast'—a derivation to which both the spoiling of the name, and the fact

that the Greeks called them Gynmesitc, are objections.

II. Gallia.

Gallia was boimdcd on the \V. by the Atlantic Ocean, on the S. by the

Pyrenees and the Mediterranean Sea, on the E. by the Rhine and the Alps,
and on the N. by the Fretum Gallicum, Straits of Dover, and the Oceanus
BrilannicuH, British Channel. It comprehended France, Belgium, Switzer-

land, with
])art8

of Holland and Germany. The Greeks described it by the

names Celtica, Galatia, or Celto-Galatia ; the ]{omans named it Gallia Trans-

alpina, or Ulterior, in order to distinguish it from Gallia Cisalpiiia.
Tlie chief mountain ranges are—the Alps, which have been already

described ; M. Cebenna, Cevenncs, a northern coiitimiation of the Pyrenees ;

M. Jura, Jura, north of Lacus Lemaiius, Lake oj' Geneva ; and M. Vosf'gus,
or Vogesus, Vosgcs, whicli runs parallel to the Riiine, in Alsace. A wild and
mountainous tract of forest-land, in the N.K., was iiainod Arduenna Silva,

Ardennes. The chu'S rivers are— the Rhodaiius, Rhone, which rises in the

Alps, passes through Lacus Leniaiius in a westerly courses and after its junc-
tion with the Arar, Saone, turns towards the south, and flows into the Medi-
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terranean ; the Garumna, Garonne, w liich rises iu the Pyrenees and flow s

into the Bay of Biscay ; the Liger, Loire, which has by far the longest course,

rising in M. Cebenna, and traversing the central districts of France, dis-

charging itself into the Bay of Biscay ; the Scquuna, Seine, which flows into

the British Channel ; the Mosa, Meuse, which flows towards the north, and
connects with the Rhine near the sea ; and lastly, the Ehenus, RJiine, which
formed the boundary between Gaul and Germany from the Alps to the

German Ocean ; it formerly discharged itself by two channels, of which the

most northerly retained the name of the river, while the other, uniting with
the Mosa, was called Vahfdis, Waal. Mention is made of a third mouth,
named Flevum Ostium ; this was probably an artificial channel, constructed

by Drusus, in order to check the inundations to which the country about the

lower course of the river was liable : it connected the Khine with the Yssel,
and so with the Zuyder-Zce. The chief tributaries of the Rhine in Gaul were
the Nava, NaJie, and the Mosella, Moselle, which rises in M. Vogesus, and

joins it at Confluentes, Cohlentz.

The southern coasts of Gaul were, from an early period, frequented by the

Carthaginians ; and it is not improbable that an active trade was carried on
with Britain and the north, by the BJione and the Seine. The Greeks were
not much acquainted with it, though MassUia, Marseilles, was founded by the
Phoeaeans. The Romans first obtained a footing B.C. 128, by an expedition
sent to aid the Massilians against the Salyans ; they extended their conquests
northwards to the Isara, and, b.c. 121, formed the province of Gallia, after-

wards called Narbonensis. The campaigns of Ca;sar, b.c. 58—50, first opened
the interior. He met with three dominant races, the Aquitaui, the Celtfe,

and the Belgse, which suggested a threefold division of the conquered dis-

tricts, Aquitania, Celtica, and Belgica : this was adopted by Augustus, with
some variation in the boundaries, and with the substitution of the name
Lugdunensis for Celtica. In the later division of the Roman Empire, Gaul
was a diocese of the Prajfectura Galliarum, and was subdivided into seventeen

provinces.
I Aquitania was bounded on the "W. by the Atlantic, on the S. by the

Pyrenees, on the E. by M. Cebenna, and on the JN^. by the Liger. In the
later division, it formed three provinces

—
viz., Novempopulaua, Gascony ;

Aquitania Prima, Auvergne, Limosin, and Vellai ; and Aquitania Secunda,
Guienne, Poitou, and the intervening districts. The inhabitants of this pro-
vince consisted of two totally distinct races—the Aquitani, properly so called,

who were found only in the south-western angle, iu the district afterwards
called Novempopulana ; and the Celta?, who occupied the remainder of the

province. The former were connected with the Iberi of Spain, and were, in

aU probability, the aborigines of Gaul.

in Gascony

Tarbelli,

Cocossates,

ConvensB,
Ausci,

Vocates,

Tarusates,

Elusates,

Bituriges Vivisci, \

Vasiites,

Petrocorii,

Nitiobriges,
Cadurci,
Rutcni,
Gabali, in Gevaudan

in Guienne

rLapurdum, Bayonne, Aquse Augusta;,

I

Dax.
I Cocossa, Chalosse.

Lugdiinum, St. Bertrand.

Augusta, Auch.

near Aire.

Elusa, JIause.

Bui'digala, Bourdeaux.
Cossio, Bazas.

Vesumna, Perigueiix.

Aginnum, Ageii.
Divona, Cahors.

Segodunum, Podez.

Anderitum, Javols.
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Vellavi,* in Vellai Ruesium, St. Paullien.

Arverni, in Auvergne Nemossus, Clermont.

LemovTces, in Limosin Augiistoritum, Limoges.
Santones, in Saintogne Mediolanum, Saintes.

Pictones, in Poitou Pictavi, Poictiers.

Bituriges Cubi, in Herri Avaricum, Bourges.

2 Naebonensis was bounded on the W. by M. Cebenna, on the E. by
the Alps, on the N. by the Ehodanus, and on the S. by the Mediterranean.
Towards the S.W. it extended to the Pyrenees, and embraced Languedoc.
It was subsequently subdivided into five provinces

—
viz., Narbonensis Prima,

Languedoc; Secundaj- Provence; Alpes Maritima;, the eastern parts of

Da uphijiy and Provence ; Viennensis, Daujphiny ; and Alpes Graiai et Pen-

ninaj, the northern and eastern parts of Savoy. This portion of Gaul was well

known to the Homans, and contains many places of classical interest ; among
which we may mention MassUia, Marseilles, founded B.C. 539, by Phocajans,
for a long period the seat of a most extensive commerce, and, when this ceased

through the destruction of its fleet by Ca'sar, equally famous as a place of

fashionable resort ; Arelfite, Aries, on the Klione, which ranked as the most
beautiful city of Gaul, having been adorned by Constantino and various other

lloman emperors ; and Aqua; Sextia?, Aix, known as the oldest Roman
colony in Gaul, and as a favourite watering-place : near it, Marius gained his

victory over the Cimbri.

TBIBES. TOWNS.

Volcffi Tectosages, ")

Tanauedoc \ Tolosa, Toulouse.

Volcffi Arecomici, )
^ '

\ !Xarbo, Narhonne, Nemausus, Nismes.

Sardones, in Soussillon lluscmo, near Petyignan.
c 1

• XI ( Arelute, Aries, Aquaj Sextia;, Aix,
baives, m Provence i ^t ^ nr 1/

•' '

(. jVlassuia, Marseilles.

Cavari, in Comtat Avenio, Avignon.
Vocontii, in Southern Dauphiny . . Dea, Die.

Helvii, in Northern Languedoc . . Alba, Alps.
Tricastini,

")
T Augusta, Aouste.

Allobroges, > in Dauphiny ....•< Vienna, Vienne, Gratianopolis, Grc-

) C noble.

Centr6nes,t about the little St. Bernard.

3 LroDUNKNsis—so called after its metropolis, Lugdunum—corresponds
with the Gallia Celtica of Ca;sar. It was bounded on the S. by the Liger, M,
Cebenna, and the Ehodanus ; on the E. by the Arar, and a line drawn from its

source to the British Channel, somewhat east of the Seine; and on the N.
and W. by the Ocean. In the later division it formed four provinces

—
viz.,

Lugdunensis Prima, Burgundy, L^yonnois, and Nivornois ; Secunda, Nor-

mandij; Tertia, Brittany, Touraine, Maine, and Anjou ; and Quarta, parts of

C/iainjKigne, J-sle of France, and Orlcanois.

The most famous tribes of this province were the Senones, Lingones, and

" The reader cannot fail to remark the frequent identity of the modem with tlic chvssical

names of places in (Jaul.

t The course of Hannibal across the Alps was directed throufrh the district of the Centrones,

but not, as was formerly supposed, across the ])ass of the I.itt/f .SY. ISmuird. Having crossed

the lihone in the neighbourhood of Nemausus, not far from its mouth, ho followed up tlio left

bank of the river tliroiigli the district of the <'iivari, as fur as the junction of tlie Isar.a, hire;
thence along the left or soutluTn bank of that river to .V(;»?;«/7/(/;i, crossing in his route a stream

named Druentia, (injt to be confounded with the Druentia, Duruurv, in the neighbourlKKxl of

Aix, but probably the Humnnche, wvnr I'nriinl.li:) leaving the him in the neighljourhoml of

Montmetiiin, he followed the course of tlie Air by .S7 .lean ile Maurieniw, to the aummit of

.Muiit Ceiiii, and thence to Scgusio, .S/iva.
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-^dui : the two first were amon<if the tribes who crossed the Alps under
Brennus ; the latter was remarkable for its steady adherence to the Romans.
The only town worthy of especial mention is Lu^dunura, Lyons, which was

advantageously situated at the confluence of the Rhone and Saone, and hence
was elevated to the dignity of a Koman colony, and made the capital of tlie

province. The present capital of France is represented by Lutetia, which was
built on the island of La Cite.

Segusiani, in Lyonnois Lugdunum, Lyons.
iEdui,

Boii,

Mandubii,
Lingones,
Tricassi,

Meldi,
Senones,

in Burgundy .

in Champagne

Parisii, in Lsle ofFrance Lutetia, Paris.

r Augustodunum, Autun, Matisco,

) Magon.
'

1 Gergovia, perhaps Charlieu.

(^ Alesia, near Flavigny.
r Andomatunum, I^angres.
\ Augustobona, Troyes.

'

1 latinum, Meaux.

(^Agendicum, Sens.

Yeliocasses,

Caleti,

Eburovices,
Lexovii,

Yiducasses,
Baiocasses,

Unelli,

Abrincatui,

Cui'iosolites,

Osismii,

Veneti,
Redones,
Namnetes,
Diablintes,

Arvii,

Cenomani,

in l!i^ormandy*

f in Bi'ittany*

'Rotomagus, Rouen.

Juliobona, LiUehonne.

Mediclanum, Evreux.

Noviomagus, Lisieux.

Argenus, Vieux.

Augustodurum, Bayeux.
Constantia, Coutances.

L Ingena, Av^^anches.

Aletum, St. Servan.

Vorginum, Carhaix.

Venetse, Vatmes.

Condate, Rennes.

Condivicnum, Nantes.

iNeodunum,

Juhlains.

Vagoritum, Cite Erve.

Suindinum, Le Mayis.

Andecavi, in Anjou Juliomagus, Angers.
Turones, in Touraine Csesarodunum, Tours.

p - . ( Orleanois Genabum, Orleans.
L-arnutes, m

^ chartram Autrlcum, Chartres.

Off the coast ofArmorica lay the islands Ca-sarea, Jersey; Sarnia, Guernsey;
Riduna, Alderney ; Uxantis, Ushant ; and Venetorum Insulse, Bellisle,

Quiberon, &c.

4 Belgica was bounded by Lugdunensis on the W., the Alps on the S.,

the Rhine on the E., and the German Ocean on the N. ; it embraced the

north-eastern provinces of Franee, and Belgium, with parts of Germany and
Switzerland. It was subdivided into five provinces

—
viz., Belgica Prima,

Lorraine andi Luxemhourg ; Secunda, Picardy, Artois, and Flanders; Ger-
mania Prima, the northern part v^ Alsace and the Rhine Provinces, down to

Andernach ; G. ^ec\vndL&, ih.e luOtoer Rhiyie Provinces a,ndi the Netherlands;
and Maxima Sequauorum, southern Alsace and a large part of Switzci'land.

The inhabitants of this province wore partly Celts, partly Germans, partly
a mixture of the two. The Sequani and Helvetii belonged to the former
race ; the Ubii and Batavi, with other tribes on the banks of the Rhine, to

the latter; while the mass of the people, the Treviri, Remi, &c., known col-

lectively as the Belgse, were the descendants of a German race who had

* These provinces were known by the name Armorica, derived from two Celtic words, signi-

fying a maritime district.
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coalesced with the older Celtic population. The Eomans were unacquainted
with this province uutU the time of Ctesar's expeditions, which spread over a
term of eight years, B.C. 58—50, and which ended in the successive defeat of
the Helvetii, Belgse, and Aquitani. Roman colonies were planted in different

localities, in order to retain the submission of the conquered people. Generally
the chief towns of the native tribes were selected for this purpose, which,
with a Roman name, were also romanized in appearance and character, and
were not unworthy progenitors of the towns which now stand on their sites.

The most important colonies, however, were those which were established at

a later period, to check the incursions of the Germanic tribes. The wars of

Drusus, B.C. 12—9, and of Germanicus, a.d. 14— 16, led to the erection of no
less than fifty forts along the banks of the Rhine. Some of these became
most important towns : Argentoratum, Strashourff, was both a garrison town
and an arsenal, where arms were manufactured and stored for the use of the

troops in the northern wars
; Mogontiacum, Mayence, was fortified by Drusus,

and became afterwards the capital of Germania Prima ; Augusta Trcvirorum,
Treves, was also a fortified Roman colony, and from its advantageous position
the U8ual residence of the Roman generals : it became the capital of Belgica
Prima; Bonna, Bonn, was an important post, as Drusus had thrown a

bridge across the Rhine at this point ; Antonacum, Andernaclt, Gesonia,
Zons, Novesium. Neuss, were also military fortresses, though of less im-

portance. But the most flourishing of all the colonies was that which
Claudius established, a.d. 51, at the previously existing town of the Ubii

(Oppidum, or Ara Ubiorum), and which he named, in honour of his wife,
Colonia Agrippina, Cologne, afterwards the capital of Germania Secunda.
The Ubii were a German tribe, wlio had been transplanted to the left bank of
the river by Agrippa, b.c. 37. Lower down the river, Castra Vetera was an
intrenched camp, on the site of the modern Xanten ; in the district of the

Batavi, called Insula Batavorum, which lay between the Rhine, Waal, Meuse,
and the sea, there were a number of insulated forts, the position of which is

uncertain. At the mouth of the Rhine, Caligula erected a lighthouse, the
remains of which yet exist under the name of Calla- Th arm .

TKIBES. TOWNS.

Helvetii, in Sioitzcrland Aventtcum, Avenche.

Rauriici, 7- .j
C Augusta, yie^i/.sY.

Tribocci, >
'

(. Argentorfitum, Strasbourg.

Sequani, in Franche Comptd . . . Visontio, Besanfon.
Leuci, 7 • r • f Tullum, Toul.
,. 1- , .. • > in J^orraine . . i r\- ^- ir j
Mediomatrici, ) I JJivodurum, Alctz.

Nemdtes,
'^ rNoviomagus, Spire.

Vangiones, with the > on the RJiine . \ Borbetomagus, Worm.<i.

Caracates. ) (, Mogoutiacum, Mayenre.
rp

., • C in TAixemhonrq and along C Augusta, Treves.
ireviri,

^ the 3/aye//e" 1 Confluentes, CoJ^e«^z.

rr, .. ,, „, . C Antonacum, Andernach, Colonia
Ubii, on tlie Rlnne \ l -

' ^ ,'

( Agrippma, Cologne.
Cicresii, ^

<i>m.iui, f

jj^ ^1^^ Ardennes and Eifelgehirgc.

Condrusii, J
Tungri, in Liege AduatTca, Tongres.
Eburones, 7 c ji tp ; t
. , , ^ •

f in South Jfrahant.
Aduatuci, )

Gugomi, on the Rhine Vetera Castra, Xanten.

Batavi, in IJtreeht and Zealand, . . Lugdrinum, Jjeyden.

Menapii, in Anvers & North Brabant Castelhim Menapiorum, /vessel.

Toxandri, in Limbourg.
Nervii, in Ilainault and Namur . . Baganum, Bavai.
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»r " • • T-T7 7 C Gcsoriacum, Bouloqne.Monm,m Flanders
[-Portus Iccina* Sangat/e.

Ambiani, in Picardy Samarobriva, Amiens.

Bollovaci, 7-7-7^7:' f Caisaromagus, Bcauvais.

Suessiones, j
"^ ^'^^ ofFrance • [ Augusta.f Somo«5.

_

Veromandui, in Vermandois .... Augusta, St. Quentin.

Atrebates, in Artois Nemetacum, Arras.

Eemi, in Northern Champagne . . Durocortoruni, Reims,

III. Britannicce Insiilce.

The name Britannia was applied in ancient geograpby, as Great Britain
is in modern, to England and Scotland exclusively ; Ireland, however, was
included in the term Britannicse Insulse. The name Albion was used synony-
mously with Britannia. The Carthaginians were the earliest nation that

became acquainted with these islands ; but the description they gave of them,
as related by the Greek geographers, was very vague. The name Cassiterides

is generally supposed to apply to the Scilly Isles, but there are strong reasons

for understanding by it Cornwall and Devonshire. Little or nothing was
known of the interior of the country until Caisar's invasions in the years 55
and 54 B.C.; he penetrated northward of the Thames, without making any
permanent conquests. It was not until nearly a century after this that the
Romans undertook the subjugation of Britain. Claudius, a.d. 43, sent Aulus
Plautius with forces for this purpose, who succeeded in subduing the southern
and eastern tribes. Ostorius, his successor, carried his arms into Wales and

Shropshire. Mona, Anglesea, was subdued by Paulinus Suetonius. Petilius

Cerealis, in the reign of Vespasian, completed the conquest of the Brigantes
in Yorkshire, and Julius Frontinus that of the Silures in South Wales.

Finally, Agricola (a.d. 78—84) advanced the Roman boundary to the Firths

of Forth and Clyde, and established a line efforts between these two. From
this, however, the Romans were soon obliged to withdraw ; and Hadrian, in

A.D. 121, constructed a new line of defence, Hadriani Vallum, Picts' Wall,
between Soltcay Firth and the Tyne. In the reign of Antoninus Pius, the

boundary was again pushed forward to its former position, and a regular

rampart, Valium Antonini, Graham's Dyke, was established from sea to sea.

The Caledonians again forced a withdrawal, and the limit of the Roman
dominion was finally fixed at the Solioay Firth and Tyne, between which
Severus, a.d. 209, built a wall parallel to that of Hadrian.

Until the reign of Severus, Britannia had been governed as a single province
by a Prffitor; he divided it into two, Superior and Inferior, separated by the
Thames and the Bristol Channel. By Constantine it was subdivided into

four—viz., Britannia Prima, south of the Thames ; Secunda, Wales; Flavia

Caesariensis, between the Thames, Severn, and Humher ; and Maxima
Cfesariensis, between the Humher and the Tyne. The district between the
walls of Hadrian and Antonine was named Valentia ; the country still more
north, Vespasiana ; and the northern part of Scotland, Caledonia, or Britannia
Barbara.

The prominent features of the coasts — the promontories, rivers, and
estuaries—are described by the ancients ; but the mountain ranges are not
noticed. On the eastern coast, the most important promontories are—
Cantium Prom., North Foreland; Ocellum Prom., Spurn-head; Ta?zalum

* It was from this spot that Caesar crossed over to Britain. In his history he distinguishes
three ports in this neighbourhood : P. Iccius or Itius, P. Superior, and P. Inferior ; the two
latter are probably identical wth Grarelines and IVissant.

t The numerous towns named Augusta by the Romans, were distinguished by the addition
of the name of the tribe in whose territory they stood ; as Augusta Trevirorum, Treves,
A. Suessionum, Soissons, &c.



ANCIENT GEOGRAPHY. 127

Prom., Kinnaird's Mead; and Verubium Prom., Dimcanshy Head, the
north-east point of Scotland ; the rivers and estuaries — the Tamcsis,
Thames; Metaris ^stuarium, TJie Wash; Abus, Hiimber; Boderia or

Bodotria iEst., Firth of Forth; Tava, Tay ; Deva, Dee; Tufesis iEst.,

Murray Firth; and Varar, Dornoch Firth. On tlie southern coast, the

promontories are—Damnonium or Ocrinum, Lizard Point, and Antivestajum,
or Bolerium, Land's Fnd ; and the rivers—Trisautou, Arun ; Alaunus, Avon ;

and Tamarus, Tamar. On the western coast, the promontories are—^Herculis

Prom., Hartland Point; Octopitarum Prom., St. David's Head; Canga-
D.OT\vca.Vvova., Braich-y-pwll ; NovantumProm., Mull of Galloicay ; Epidium
Vrom., Mull of Cantire ; and Tarvedum or Orcas Prom., C. Wrath; the

rivers and estuaries—Sabrina, Severn, flowing into Sabriana -^Est., Bristol

Channel; Seteia-(Est.,the mouth of the Dee : Belisama ^st., the mouth of the

Mersey; 'MovicsimbG jElst., Morecambe Bay ; liuna 2E,st., Solway Firth ; and
Clota iEst., Firth of Clyde.

The disposition of the native tribes at the time when the Romans became

acquainted with them, was as follows :

In Britannia Peima :
— Cantii, in Kent; the Eegni, in Surrey and

Sussex; the Belga;, in Hampshire, Wiltshire, and Somersetshire; the

Atrebatii, in Berkshire ; the Durotriges, in Dorsetshire ; and the Damnonii,
in Devonshire and Cornicall.

In Britannia Secunda :
—the Demcta;, in Pemhrohcshire and Cardigan-

shire ; the Silures, in the remainder of South Wales and Monmouthshire ; the

Ordovices, in North Wales and Shropshire ; and the Cangi, in Carnarvon-
shire.

In Flavia C.T.8AHIENSIS :
— the Trinobantes, in Essex and Middlesex;

the Ceuimagni, in Suffolk; the Iccni, in Norfolk ; the Catuvellauni, in the
counties of Hertford, Northampton, Buckincjham, Cambridge, and Bedford ;

the Dobuni, in Gloucestershire and Oxfordshire; the Cornavii, in Warwick-
shire and Staffordshire ; and the Coritftni, in JJncolnsliire and Leicestershire.

In Maxima Cjesaeiensis:—the Brigantes, and an insignificant tribe, the

Parisi, near Prom. Occllum.
IuValentia:—the Elgovffi, in Dumfriesshire and Kirkcudbrightshire;

the Novanta;, in Wigtoicnshire ; the Otodiini, along the eastern coast ; and
the Damnii, south of Antonine's wall.

In KoMANA Baebaua:—the Caledonii, subdivided into various unim-

portant tribes.

The details of the ancient geography of our native island are for the most

part interesting only from local associations. Few historical events arc

mentioned in connexion with special localities ; more, indeed, can be learnt

from the materials which are supplied by excavations of the old lloman sites,

than from any literary records. The positions of the various tribes have
been already noticed ; it remains now to state some fevr particulars with

respect to tlie most important towns, llutiipi.-e, liichborough, in Kent, was
the usual port of transit to Gaul. I)ul)ra!, Dover, Lemanus Portus, I^ymnc,
and llecull)ium. liecnlver, were also frequented. Londinium, I^ondon, was a

considerable town when Cfcsar visited Britain. Ptolemy places it on the

right bank of tlie Thames ; but the main town was on the site of ' the City.'
It was destroyed in Boadicca's war, but restored and surrounded by fortifica-

tions by Constantino ; though onl}' in the rank of a colonia, it became the

capital of the country, with the name Augusta Trinobantum. The southern

counties, together with Gloucestershire and O.rfordshirr, seem to have been
the favourite district of tlie wealthy Komans. A(iua' Solis, Bath, was fre-

(juented for its waters. Coriuium, Cirencester, Venta liclgarum, Winchester,
Moridfinum, Dorchester, were considerable towns, and adorned with various

public buildings. Isca Silurum, Carrlcon, was one of the three great military
stations of Britain ; it was selected for the purpose of restraining the attacks

of the "Welsh tribes. The otiiertwo ])osts were Deva, Chester, andFboracum,
York : the former checked the inroads of the Irish, the latter served as the
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head-quarters for all expeditions af^ainst the Caledonians ; its importance in

this respect raised it to the dignity of a Eoman munieipium, and made it the

frequent residence of the emperors, two of whom, Severus and Constantius

Chlorus, died there. The wall of Hadrian was defended by a series of military
stations, to the number of twenty-three, which became regular towns ; and
between these were intermediate forts. The wall of Antoninus was similarly
defended by eighteen forts, which, however, were not tenanted sufficiently

long to become towns. North of this wall, the name Alata Castra indicates

the existence of an entrenched camp, supposed to have been near Inverness.

In the eastern counties we meet with the important towns of Lindum,
Lincoln, a colony and station on the road between London and York;
Venta Icenorum, near Norwich; Durobriva;, Castor, in Northamptonshire,
where a considerable manufacture of pottery was carried on ; Verulamium,
St. Albans, the old capital of Cassivellaunus, and a Homan munieipium ; and
Camalodiinum, Colchester, the first Eoman colony, having been selected for

that purpose by the emperor Claudius. There were in all thirty-three

privileged Eoman towns in Britain, of which two, Eboracum and Verulamium,
possessed the full rights of citizenship ; nine ranked as Colonia;, and the re-

mainder as Stipendiaria?, with various but uncertain privileges.
HiBEENiA, Ireland, was not visited by the Eomans ; their acquaintance

with it was limited to the accounts gleaned from the natives in their commer-
cial visits to Britain. The names by which it was described, Hibernia, lerne,

Juverna, have the same common root as the modern names Erin and Ireland
with the addition of a prefix Hi or I, indicating a people. There was also a
tribe of the same name—or more probably a number of tribes sharing the
collective name—the Ivernii, who occupied Munster, with a town, likewise

called Ivernis, on the Shannon. Various other tribes are mentioned by
Ptolemy, whose names are so far important as they aid the ethnologist in

establishing an affinity between the ancient inhabitants of Ireland and other
Celtic races ; thus we hear of a tribe—the Menapii, in Wexford—cognominous
mth a Belgic tribe in the Netherlands : again of the Brigantes, in the same

neighbourhood, a branch of the same race we have already met with in York-
shire : and again of a town, Dunum, which appears so frequently in the ter-

minations of Celtic names, as Lugdunum, &c. An early connexion probably
existed between Spain and Ireland.

The Isle ofMan received the names Monarina, and Monapia, evidently
containing the same root as the name Mona, Anglesea. The Hebrides were
called Ebxidse; the Orkneys, Orcades; the

Scilly Isles, Cassiterides, Silurum, or

Sylinse Insulse ; and the Isle of Wight, Vectis. Diodorus relates that the
Massilians traded on the latter island with the native Britons for tin, which
was brought in wagons from the main-land across the channel (the Solent),
when it was dry at the ebb of the tide. We have, lastly, to mention the
island of Thule, which was discovered by Pytheas of Marseilles, and which,
according to his account, would correspond with Iceland : subsequent descrip-
tions of its position vary exceedingly. Ptolemy's Thule would correspond
rather with the largest of the Shetlands ; in fact, Thule became a proverbial
expression for the most northerly point of the known world.

IV. Germania.

Geemania was bounded by the Bhine on the W., the Danube on the

S., the Vistula on the E., and the Mare Germanicum and Mare Suevi-

cum, Baltic Sea, on the N. It was occasionally called Magna, or Barbara,
in distinction to the Eoman provinces, Germania Prima and Secunda, on the
left bank of the Ehine ; it embraced Germany, with the exception of the
countries south of the Danube, together with w hat little was known of Den-
mark, Sweden, and Norway.

The mountains of Germany were in ancient times clothed with forests, and
are hence described by the Eomans under the name Silvae. The largest of these,

Ilercynia Silva, included all the great ranges, commencing near the borders
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of the Helvetii in the S., and extending parallel to the Danube as far as
Dacia eastward, and along the Rhine northward. The name yet survives
in the modern Hartz in Hanover. In addition to this general title, the
chief ranges received specific names, of Mhich we may mention Mons
Abnoba, the Black Forest; Bacenis Silva, Thilringer-wald ; Melibocnis j\Ions,

Hartz; Sudcti Monies, Erz-qebirge, and Vandalici Montes, Riesoi-cjehirge,
which inclose Bohemia on the north ; and Gabrcta Silva, B'uhmer-wald, vshich
forms the southern boundary of that country ; Asciburgicus Mons, the Western

Carpathians, and Sarmatici Montes, the J£astern Carpathians, to the north
ot Hungary ; Taunus Mons, Taunus, on the right bank of the Ehine, in

Nassau; and Silva Teutoburgiensis, Teutoherger Wald, between the rivers

Ems and Weser, near Osjiabriick.

Of the rivers of Germany, the Danubius or Ister, Danube, is the largest ;

its course has been already noticed. The Hhenus, which comes next, and
which also has been noticed, receives several important tributaries on its

right bank, such as the Nicer, Neclcar, the Mojnus, Maine, and the Luppia,
Lippe. The Amisia, Ems, the Visurgis, Weser, and the Albis, Elbe, flow
into the Mare Gerraanicum ; the Vistula, Vistula, into the Mare Suevicimi.

Tlie llomans were little acquainted with the interior of Germany. Cajsar
crossed the Rhine twice, but did not advance far from its banks. Drusus

(B.C. 12) advanced as far as the Weser, and subdued the tribes in and about

Westphalia. The revolt under Arminius, and the defeat of Varus, in the

Teutoburqer Wald, led to the war in the same quarter which was conducted

by Germanicus, a.d. 11—IG. The llomans did not, however, succeed in esta-

blishing a permanent supremacy in the north of Germany: they were obliged
to confine themselves to a district between the upper courses of the Danube
and the Khine, named Agri Decumates, which they inclosed in a wall between
the two rivers, commencing near Coblentz, and terminating near Ratisbun.
This wall remained the limit oi the Iloman empire until the Marcomannic wars,
A.D. 167—180, when it was withdrawn to the Danube.

The positions of the German tribes are with diilieulty ascertained, partly
from the indeflnitencss of the statements concerning them, partly from the
constant migrations that took place. Tacitus mentions three great families,
the Ingajvones along the northern coast, the Ilermioncs in the centre, and the
Istajvones in the eastern and southern regions. Pliny adds to these the

ViudTli, and the Peucini with the Bastarna), thus maknig a ilve-fold division.

The inhabitants of Scaudia, Denmark, are named b}- the latter Ilillevioncs, by
the former, Suiones and Sitoues. It is diiRcult to reconcile these divisions of

Tacitus and Pliny, or to classify the various tribes in their proper families.

In all probability, the division of Tacitus applies only to the tribes westward
of the Elbe, and not to the whole of Germany ; the Ingjcvones occupying the
coast from the lihinc to the Elbe; the Ista)vones the banks of the lihine, from
jSIons Taunus to the Isala, Tssel, and inland to Teutoburgiensis Silva ; and the

Ilermiones, the districts to the eastward which ])elonged to the tribes of the

Cherusci and Cliatti. According to another view, the Ilermiones included

the Vindili, who lived along the shores of the Baltic, the Peucini and Bas-

tarna', and all th(! tribes of central and southern Germany.
In this uncertainty it appears best to omit any attempt at classification,

and merely to mark the locality of each tribe separately. The Frisii lived

along the coast from Flevo Lacus, Zui/dcr-zcc, to the Ems, in Eruslmid and

(JriJningcn ; the Ciiauci between the Ems and i\io Elbe, in Oldenburg and

lian'jver, the Visurgis, Wcscr, dividing them into two clans, Mnjores on tho

east, and Minores on the west; eastward of the Elbe, the Saxoncs (first

mentioned by Ptolemy) m Hoistcin, a sea-faring tril)e ; the Angli in Schlesivig ;

nortli of them th(^ Cind)ri, in Denmark, named after them Cinibrica Cher-

sonesus. Along the coast of the Baltic Sea, the Vindili, subdivided into

numerous tribes, of which the Burgundiones, in Poscn, was the most important.

Beturning westward, we meet with the following tribes between the Rhine
and Elbe—the Usii)etes, on the banks of the former, between the Lippe and tho
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Ysscl ; tlie Bructcri, in Westphalia, divided into Maiores and Minores ; iLo

Sicambri, to the south of the Bructcri ; the Tcuctcri, along the Eliinc, opposite
Cologne; the Cliatti, a very powerful tribe, in Ilcsse Cassel ; the Cherusci,
\^-ho took the lead in the revolt under Arrainius, in Saxony ; the Angrivarii,
about the middle course of the Weser ; the Langobardi, the ancestors of the

Lombards, along the Elhe, in Lunehiirg and Altmarh ; and the Mattiaci, in

Nassau, probably a subdivision of the Chatti.

The Agri Decumates, supposed to bo so called because the inhabitants
were obliged to give the Ilomans a tenth of their produce, were occupied by
several unimportant tribes, who were afterwards incorporated in the confede-

racy of the Alemanni.
The tribes of Central -dindi Eastern Crenwaw^wcrechicfly subdivisions of the

Suevic race ; the most important were—the liermunduri, m Bavaria and ])art
of Saxony ; the Marcomanni, in Bohemia, the former residence of the Boii,
after whom it was called Boiohemum ; the Quadi, in Moravia and part of

Hungary ; the Semnones, on the Elhe, in Brandenburg ; the Bugii, in Pome-
rania; the Gothones, about the mouth of the Vistula; and the Lygii, in

Poland and Posen.

The Romans reckoned the Scandinavian peninsula as part of Germania,
but their notions of it were very indistinct. Mention is made of the Scandiae

Insuloc, four in number, one of which, from its siiperior size, was named
Scandia ; the latter may very possibly represent Sweden, and the other islands

the Danish group. Pliny speaks of another large island named Nerigos,
which, from the similarity of name, is identified with Norway. The Great
and Little Belts are called in ancient geography, Sinus Lagnus, and the Kattegat
Sinus Codanus.

V. Vindelicia, Rhcetia, Noricum, and Pannonia.

The districts south of the Danube, which are now included in the Ger-
manic empire, were reckoned by ancient writers as belonging to lUyria rather

than to Germania. They were conquered by the Eomans B.C. 15, and hence-
forward formed separate countries, having been divided by Augustus into four

provinces.
1 Vindelicia was bounded on the N. by the Danube, on the W. by the

territory of the Helvetii, on the south by the Ilha?tian Alps, and on the E.

by the Qj]nus, Lnn. It was incorporated with Eha;tia about 100 a.d., with the

title llhfEtia Secunda ; it corresponds with parts of Bavaria and the adja-
cent states. The northern district is tolerably level, the southern moun-
tainous : it is watered by the Licus, Lech, Isarus, Lsar, and Qilnus, all of them
tributaries to the Danube. The Lacus Venetus, L. of Constance, fell within

its limits.

The tribes of Vindelicia were—the Brigantii, with the town Brigantium,

Bregentz, at the eastern extremity of the L. Venetus ; the Licates, about the

Lech, with the capital Augusta Vindelicorum, Augsburg, made a Roman colony
B.C. 14 ;

and the Eunicates, with the town llcgmum, Batisbon, on the Danube.
2 EniETiA lay S. of Vindelicia, in the Orisons and Tyrol. The highest

chain of the Alps separated it from Italy, and it was watered by the upper
courses of the Athesis and the Qllnus : the chains of the Ehajtic Alps intersect

it in all directions.

The inhabitants of Eha;tia were of Celtic extraction ; the chief tribes

were—the Lepontii, on the southern declivities of the Alps, in Tessino ; the

Brixentes, about Brixen ; the Tridentini, with the capital town Tridentum,

Trent, on the Athesis ; and the Breuni, in the north. It has been supposed
that some Tuscan tribes took refuge in the valleys of the Grisons at the time

of the Gallic invasion under Brennus, and that traces of their language yet
survive in some places.

3 NoKicxJM was bounded on the N. by the Danube ; on the E. by M.
Cetius, Kahlenberg, and Pannonia; on the S. by the Alpes Carnica; ; and on
the AV. by Eha^tia and Vindelicia ; it corresponds with Styria and parts of

Austria. It is highly mountainous, the various ranges which traverse it
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receiving the general name of Alpes Noricc: tlie southern districts Jirc

watered by the upper courses of the Savus, Save, and Dravus, Drave. The
chief tribes at the time of the Eoman conquest were—the Taurisci, who

appear to have been the original inhabitants, and who occupied the south-

eastern portion of the province ; and the Boii, an immigrant tribe, who settled

along the banks of the Danube. The towns were— Koreia, Neumarkt,
the ancient capital of the Taurisci, from which the province derived its name ;

Virunum, near Klagenfurt, in the valley of the Dravus ; Juvavia, Saltzhurg,
on a tributary of the (Enus, colonized by Hadrian ; and various border towus
erected by the Eomans along the course of the Danube, such as Laureacum,
Lorch, Boiodurum, Innstadt, Lentia, Lintz, &c.

4 Pannonia was bounded on the JST. and E. by the Damihe ; on the S.

by the valley of the Savus ; and on the W. by Noricum and Venetia ; it thus

comprised western Jlunnary, Sclavonia, and parts of Styria and Croatia. The
Eomans originally divided it into two provinces, Superior the western, and
Inferior the eastern half. In the fourth centurv Galcrius formed the eastern

part of the latter into a separate province, called Valeria; and Constantino

the Great equalized the two old divisions, by adding the southern part of

Superior to Inferior. Pannonia is watered by the lower courses of the Savus
and Dravus, and by the Arrabo, Saab, flowing northwards to the Danube ;

a large lake, Pelso, Platien-see, lies in the centre of the province.
The towns of Pannonia rose into importance in the wars which the Eomana

had to sustain against the northern hordes ; the most important were—Vin-

dobona, Vienna, a Koman municipium on the Danube; Carnuntum, lower
down that river, an important post in the Marcomannic war ; Aquincum,
Buda, where the liomans had a manufactory of arms ; Taurunum, Semlin, at

the junction of the Savus ; Cibalis, the birthplace of Yalentinian, and the
scene of Coustantine's victory over Licinianus, between the Savus and Dravus ;

Mursa, Ensek, on the right bank of the latter, the residence of the Eoman
governors ; Siscia, Sissek, a strong post in the upper valley of the Savus, the

head-quarters of the Eomans in the lllj-rian and Pannonian campaigns ;

Pcctovium, Pcttau, on the Dravus, with a palace of the Koman emperors ;
and

Sabaria, westward of the Arrabo, where Ovid was buried.

VI. Dacia.

The Eoman province of Dacia was bounded on the N. by M. Carpates ;

on the S. by the Danube ; on the E. by the Tyras, Dniester, and the Euxine ;

and on the W. by the Tibiscus, Theifss ; it thus comprised part of Hungary,
3Io/d'Jvia, and Bessarabia. The name Dacia docs not appear before the
commencement of the Christian era ; the Daci were, liowever, doubtless the
same ])eople as the Geta;, whom we find in the time of Herodotus hving south
of the Danube, and who were pressed northwards by the Macedonians. Tiio

Daci became formidable op])oncnts to the Eoman power in the first century
after Clirist

; Trajan subdued them after a contest of live years, A.u. 100—105,
and reduced their country to the condition of a Eoman province.

The chief mountain range is M. Carijfites, Carjxtt/iians, which descends
from the northern frontier towards the Danube, and occupies the centre of the

proviiue with its numerous ramifications. The chief rivers were the Ister,
and the Pathissus, or Tibiscus, Tluiss, whicli formed the western boundary ;

the other large tributaries of the Danube have been already noticed in

Herodotus's account of that river. Trajan tlirew abridge across the Danube,
probably at 'rdurnctz, below Orsova. The chief town of Dacia was Tibis-

cum. Tcmesvar, in the western part of the province.
The district westward of Dacia, between the 77iei.<is and the Danuhc, was

occupied by a Sarmatian tribe, the Liz\ges, surnanied Mctanasta:', from their

having l)een transplanted tliithc? from their original quarters about the
Paliis Ma-otifl : they settled herein the first century of the Christian era, and
remained until they were driven out by the Goths. The ancients had very
little acquaintance with this district.

k2
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VII. Sarmatia Europcea.

The vast regions of northern and eastern Europe are described by Hero-
dotus and the earlier geographers under the name Scythia, and by later writers,

commencing with Mela, under the name Sarmatia.

The mountain ranges are—Montes Khipsi or Hyperborei, under which
the Ural range is included j M. Carpates, and M. Sarmaticus, the Carpathian

ranges, on the southern border ; M. Peuce, in Gallicia ; and the V enedici

Montes, eastward of the Vistula. The most important rivers are—the

Tanais, Don, which is described as rising in the Ehipa;i Montes, and after a

long course, first towards the S. E., and finally towards the S. W., discharging
itself into the Palus Maotis ; the Borysthcnes, Dnieper, which takes a

parallel course to the Tarais, and joins the Euxine westward of it ; it was

navigated for a distance of four days' sail ; the Hypanis, Bog, a less important
stream to the westward ; and the Tyras, Dniester, which rises on the northern

declivities of M. Carpates, and also flows into the Euxine.
The principal tribes of this vast district, as described by Ptolemy, were—

the Veneda;, on the shores of the Baltic Sea, from the Vistula to the Gulf of
Fi7ila)id; the Peucini and Bastarnae, along the upper course of the Vistula,
and among the northern ridges of the Carpathians ; the Alauni, in Central

Russia; the Sarmatse or Sauromatae, on the shores of the Euxine, between the

Dniester and Dnieper ; the lazyges and Eoxolani, between the Dnieper and
Don ; the Tauri, in Chersonesus Taurica, Crimea ; the Tauroscytha?, outside

the neck of the peninsula, and on the tongue of land called Dromos Achilleos,
Cosa Tendra ; and the Hamaxobii, about the middle course of the Dnieper.

The only towns deserving of notice were the Greek settlements on the

shores of the Euxine—viz., Chersonesus, a Megarian colony in the south of

the Tauric peninsula ; Theodosia, Kefa, a Milesian colony on the eastern

coast ; Panticapseum, Kertch, at the neck of the Bosporus Cimmerius—the

strait which connects the Palus Mseotis, Sea of Azov, with the Euxine ; Car-

cina, at the neck of the Chersonese ; Olbia, at the mouth of the Hypanis ;

Tyras, at the mouth of the Tyras ; and Tanais, named after the river on which
it stood.

CHAPTER IX.

I. AFEICA.— II. ^GYPTUS.— III. ETHIOPIA.— IV. MAKMAKICA.
V. CYRENAICA. — VI. SYRTICA. — VII. AFRICA PROPRIA. — VIII. NUMIDIA.

IX. MAURETANIA.— X. LIBYA INTERIOR.— XI. THE ROMAN EMPIRE.

I. Africa.

THE
continent which we, after the Eomans, call Africa, was known to the

Greeks by the name Libya. The etymology of these names is doubtful ;

but it appears certain that they were originally applied to districts, and thence
extended to the continent. Libya designated that part of the upper coast of
Africa which lay between the greater Syrtis and Egypt ; and it has been

conjectured that at the time when the Greeks first became acquainted with
this region, a wandering tribe, named Leheta, now living in the interior,
were settled on the sea-coast, and that from them the name Libya had its

origin. As this part of the coast was the first which the Greeks visited, it

is not surprising that they should have adopted the name for the whole conti-

nent. Africa, again, was originally applied to a district in the neighbourhood
of Carthage. This was the point with which the Eomans first came in con-
tact ; they named their first province from it, and by degrees extended the
name over the whole continent.



ANCIENT GEOGRAPHY. 133

Africa was frequently treated as a portion of Asia, and occasionally as part
of Europe ; but the general opinion of antiquity granted it the dignity of being
a separate continent. In this sense, it was bounded on the N. by the Mare
Internum, or, as the Greeks would have described it, the Mare LiLycum ; on
the W, by the Mare Atlanticum ; on the E. by the Sinus Arabicus ; and on
the S. by the Oceanus JEthiopicus. With the exception of the north coast,
little was known of the geography of Africa ; the eastern and western coasts

had been explored
—the former, to ten degrees south of the equator, the

latter to about five degrees north ; but the portion with which the ancients

were really acquainted may be described as a triangle, formed by the lied

Sea, the Mediterranean, and an imaginary line drawn from the Straits of
Gibraltar to those of Buhel-mandeb.

Her idotus divided this continent into three provinces
—^gypt, Ethiopia,

and Libya: yEgypt to the east, bordering on Asia; Libya, the remaining
coast-land westward : and Ethiopia, the interior. The political division of the
continent most suitable for a manual of Ancient Geography is that which the
Eornan writers have adopted—viz., JSgypt, ^Ethiopia, Marmarica, Cyrenaica,
Syrlica, ]S^umidia, and Mauretania.

II. JEgyptus.

^GTPTTJS is the classical name for the country whicli the Hebrews called

]\rizraim, and the Arabs still call Mesr. It consists of a narrow valley, about
500 miles long, bounded by the Eed Sea and the Isthmus of Arsinoe, Suez, on.

the E.; by a low chain of hills, separating it from the Desert, on the W.; by
the Mediterranean, on the N. ; and on the S. by a line drawn just below

Elephantine.
Two ranges of hills bound the valley of the Nile—M. Arabicus on the

E., and M. Libycus on the W.—leaving an interval of plain varying consi-

derably in extent, but on an average nine miles broad. The only other hiU

worthy of notice is M. Casius, El Katieh, in the neighbourhood of the Medi-
terranean, on the border of Arabia Petra;a.

Egypt was justly designated by Herodotus the 'gift of the Nile,' and a

description of this river embraces almost all that is noticeable in the physical

geography of the country. In Scripture it is called Silior (Jer. ii. 18; Isa.

xxiii. 3), 'black,' from the colour of the mud which it deposited: the name
Nilus is said to be derived from a Sanscrit word of the same signification.
Its source was one of the great problems of geography in ancient as in modern
times. The opinion of Herodotus has already been noticed. Later geo-

graphers, as Strabo and Ptolemy, were aware of the division of the stream in

its upper course, and stated that the springs were in the Mountains of the
Moon. Nero sent out an expedition of discovery, which succeeded in reaching
the sources of the eastern branch, now known as the Blue lliver. Before

entering Egypt, it formed two cataracts ; and thence, from the borders of

vEthiopia, it flowed in one unbroken stream from Syene to Cercasorus.
There it divided into two main streams ; and tlicse, breaking up again, dis-

cliargod their waters through seven channels into the Mediterranean Sea.

Tiie ancients rcfjanled the two outside channels—the Pelusiac towards the

E., and Canopic towards the W.—as the most important. At the present
dny, the Bolbitine, or lio.setta branch, and the Phatnitic, by DamicUa, have
the supremacy ; while the other mouths have disappeared in lagoons, or are
become insignificant. Besides the four already mentioned, the ancients dis-

tinguished the Sebennytic, Lake Bourlos, the Mendesian, ImIic Mcnzalch, and
the Tauitic, or Saitic, somewhat to the eastward.

Next to the Nile, the canals and lakes form the most important feature.

The Canal of Trajan or Ptolemy connected the Nile in the neighbourhood of
C'diro with the western arm of the iJed Sea. The Lake of Md'ris, Jiirkct-el-

Karnn, to the south-west of Memphis, though of natural formation, was

adapted by artificial means to receive the superfluous waters of the Nile, and

dispense tncm in the dry season over the neighbouring lands. The Lake of
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Sirbo, SahaJcat Bardotoal, was situated in tlie neighbourhood of the Mediter-
ranean and Mens Casius. The Lacus Amarus, a connecting link between the
Nile and the Eed Sea—the Lake of Tanis, Menzaleh, at the mouth of the
Nile—the Butic Lake, Burlos—and the Mareotic, El Khreit, in the neigh-
bourhood of Alexandria, are also worthy of notice.

Egypt was divided by the Greeks and Romans into three parts
—Lower

Egypt, or the Delta, Bahari ; Middle Egypt, also called Heptanomis, Vostani;
and Upper Egypt, or Thebrds, Said. A further subdivision was established

by the Egyptians into nomes, of which there were, according to Strabo,

thirty-six. Middle Egypt derived its name, Heptanomis, from its containing
seven of these nomes.

Tlie most important towns and places in the Delta were—Alexandria,
which still retains its name, on a narrow tongue of land between Lake Mare-
otis and the Mediterranean, built by Alexander, b.c. 332, and elevated to

be the capital of Egypt; it possessed five harbours ; the island ot Pharos,
surmounted with a lighthouse, lay about a thousand yards distant from the

main-land, with which it was connected by a mole : Canopus, about fifteen

miles to the north-east, on the Canopic outlet of the Nile, celebrated for its

licentiousness : Butos, Kom Kasir, on the southern shore ol the lake named
after it : it was the chief town of the nome Chemmites, so called after the

island Chemmis, in the lake : Naucratis, on the right bank oi the Canopic
channel, founded by Milesians, and much frequented by the Greeks, who in

the time of Herodotus were confined to this spot : Sais, on the left bank
of the Sebennytic channel, east of Naucratis, the ancient capital oi Lower

Egypt : Tanis, the Zoan of the Old Testament, San, on the south side of the

Tanitic Lake, capital of a nome, and, before the time of Psammetichus, the
residence of an independent royal dynasty: Bubastus, the Pi-beseth of
Ezek. XXX. 17, Tel-Basta, on the eastern bank of the Bubastic channel : and

Babylon, Bahel, at the entrance of the great canal from the Eed Sea, the

border town of the Delta.

To the east of the Delta, properly so called—Heliopolis, in the Old Testa-

ment, On (Gen. xli. 45), and Bethshemesh (Jer. xliii. 13), Matarieh, capital of

a nome, and seat of the famous temple of the Sun ; it was situated to the

north-east of Babylon, and about six miles from Cairo : Arsinoe, or Cleopatris,
near Suez, at the head of the Red Sea (Baalzephon, if not identical with it,

was in its immediate neighbourhood) ; Pi-hahiroth, probably on the site of

Ajeroud, to the westward of Arsinoe : Magdolum, in the Old Testament

Migdol, between Pelusium and Heroopolis : Heroopolis, or Abaris, AbuJcecheid,
on the canal to the north of the Lacus Amarus ; it is either identical with the

Rameses of the Old Testament, or else lay in the district of Rameses : in this

neighbourhood undoubtedly lay Goshen, stretching from the Pelusiac arm of

the Nile to the border of Arabia Petreea ; in a later age we hear of the

existence of a place called "Vicus Judseorum, and of Castra Judseorum, and
there are still some hillocks named Tell el JJiud,

' Jews' hills :' whether these

are to be referred to the first residence of the Israelites in Egypt, or to the

time of the Ptolemies, remains doubtful: Pelusium, the Sin of Ezek. xxx. 15,

on the eastern arm of the Nile, about two miles and a halt from the sea,

between morasses and lagoons ; it was strongly fortified, and deemed the key
of Egypt ; its ancient as its modern name, Tineh, signifies its swampy position.

In Heptanomis, or Middle Egypt—Memphis, called in the Old Testa-

ment, Noph, on the left bank of the Nile, some miles above the head of

the Delta, the metropolis of Egypt after the idll of Thebes, and prior to the

rise of Alexandria ; near it stood several groups of pj^ramids, and particu-

larly the three largest in Egypt, known as the Pyramids ol Cheops, Chephren,
and Mycerinus ; the spot is now called Jizeh : south-west of Memphis,
Crocodilopolis or Arsinoe, Medinet Faioum, between the Nile and the lake

Moeris : near it stood the celebrated Labyrinth, a vast building partly below,

partly above ground.
In Thcbais, or Upper Egypt—Lycopolis, Siout, on the left bank of the
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Nile : Coptos, Koft, an entrepot for Indian and Arabian wares, wliicli were

brought hither from Berenice and Myos Hormos : Thebse, in later times

Diospolis, in the Old Testament No and No-Ammon, built on both sides of

the Nile, the oldest capital of Egypt, far-famed for its size and for the

splendour of its temples ; its site is now occupied by four villages
—Lujcor,

Karnac, Medinet-Ahu, and Kiirnu : and Syene, Assouan, the southern fortress

of Egypt, on the right bank ; the old geographers drew their chief meridian

through this spot. A few miles south, the Nile divided and formed an island,

Elephantine, on which was situated a city of the same name ; this island was

occupied by a garrison under the Persians and liomans. The island Phila)

was the last spot in Egypt.
The ports on the Eed Sea were—Myos Hormos, Cosseir, built by Ptolemy

PhilaJelphus, to the north-east of Coptos ;
and Berenice, in the parallel of

Syene, also built by the same monarch.
To Egypt belonged two Oases, lying in the Desert, to the west'ward of the

Nile; the Great or First Oasis, JlI Khargeli, in the parallel of Thebes, from
ivhic'h it was distant about five days' journey : and the Lesser or Second,
Wall el Bahfi/eh, to the south-west of the lake Moeris. They were used as

places of banishment by the Komans.

III. JEtliioioia.

iETniOPiA, or yEthiopia super ^Egyptum, as it was more specifically called,

the Cush of the Old Testament, lay to the south of Egypt, and corresponds
with Nuhia, Soniaar, Ahyssinia, &c. Its southern boundary is not well
defined : on the E. it embraced the coast as far south as Prom. Zingis, below

Cape Ganlafui; westward it was bounded by the Great Desert. It is for the
most part a mountainous district, rising gradually to the southward, and end-

ing in the snow-capped Mountains of the Moon.
The Nile divided into two branches, in about 1G° of north latitude—viz.,

the Astapus, or Blue Nile, and the White Kile. It also received the Asta-

boras, Takazze, which with the Nile enclosed the kingdom of Meroe.

^Ethiopia was tenanted by a vast number of independent tribes, distin-

guished by the ancient geographers by names indicative of their food or
manner of living, but of whom wc have for the most part no further

information. The places, or tribes, worthy of particuhir notice are these,—•

the Macrobii of Herodotus, who are supposed to have occupied the territory
of the Somauli, between the Straits of Bahelmandch and Cape Guardafid:
the Auxumitas with the town Axunie, Axoum in Tigrc, between the Astaboras
and the lied Sea ; the town is supposed to have been founded by the warrior
caste expelled by Psammctichus from Egypt, n.c. G.">() ; after tlie fall of Meroe,
it became the seat of an independent and jjowerful kingdom : Adulc, a

flourishing seaport town on the Eed Sea, ])robably in tlie neiglibourhood of

Anne-slci/ Jiay : and the Isle of JVleroe, the district tliat lay between the
Astaboras and the Nile, about the modern Sclicndi/, Haifa ij,

and Alhar ; it is

said to liave received the name Meroe from Cainbyses in honour of his sister,

its former name being Saba or Seba ; in which case it miglit be identified witli

Seba (Is. xHii. .3; Ps. Ixxii. 10), the country of the Saba-ans, (Is. xlv. 11)
and the residence of the son of Cush (Gen. x. 7) ; the town lay at tlio

junction of the rivers : it was governed by a priestliood, and througli the

importance of its position as a place of trade, il obtained the supremacy of
the whole of North ^Ethiopia. North of it lived the Nub.'u, with the town

Napata, probably the residence of Candace (Acts, viii. 27), tiioiigh some sup-
pose her to have lived in Meroe. Tlie northern district, bordering on Kgypt
from the Isle Tachompso to Syene, was named Dodeca-scluiinis, the distance

between the two spots being twelve 8cha;ni. The Komans added it to Egy))t,
with tlie title, .Ethiopia .^Egypti. The Isle Tachompso is probably the same
as Derar.
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IV. Marmarica.

Marmauica was the name of the coast district from the border of Effypt
westward to Cyrenaica. It was seldom treated as a distinct country: by some
of the ancient geofjraphers it was considered a part of Egypt, by others as

part of Cyrone. Though now desolate, it is evident that at one time the land
was in a higli state of cultivation : there are remains of habitations, enclosures,

water-courses, and cisterns, which show that no slight ])ains have been taken
to make it fruitful. A low range of hill runs parallel to the sea-coast, which
in one spot slopes off from the sea and forms a rising valley, the Catabathmus

Major, Akahah-al-Kchir, which is the most remarkable feature in the out-

ward appearance of this district. The Catabathmus Minor was a similar

declivity of less extent, on the border of Egypt.
The towns on the coast were—Paratonium, El Boreion, the asylum of

Antony and Cleopatra: Apis, twelve miles to the westward: and Menelai
Portus, Marsa Touhrouh, where Menelaus touched in his wanderings.

Two Oases, well known to the ancients, lay south of Marmarica—viz..

Ammonia or Ammonis Oracidum, Wady Syiuah. in the cast, and AugTla,
Anjihik, in the west. The former of these is in the parallel of Memphis, at

a distance of twelve days' journey. It was famous for the temple and oracle

of Jupiter Amnion, and for the expeditions of Cambyses, and Alexander.

Cambyses started his from Thebes with a vast army, which perished after

a seven days' journey in the desert. Alexander followed the northern coast

from the .Delta, as far as ParaHonium, whence he struck southwards, and in

eight da5's reached a city of the Ammonians, GdraJi, and in one day more,
the principal Oasis, Syicah, on which stood the temple of Ammon, Oum
Beydali. This Oasis was and still is a great commercial mart for African

productions : the caravans to Egypt follow very nearly Alexander's route.

v. Cyrenaica.

Ctbexaica, or the territory of Cyrcne, lay in the deep curvature formed

by the Syrtis Major, and corresponds with the district now called Dernali.

After the time of the Ptolemies, it was named Pentapolis, from the associated

five cities which flourished there. Its early importance is due partly to its

geographical position, being the nearest point to Greece and midw ay between

Syria and Carthage, and partly to its extreme fertility : it was occupied in

Herodotus' time by the following native tribes : the Asbysta^, in the eastj the

Auscliisse to the westward; and in the interior, the Nasamones.

Cyrene, the metropolis of this district, was founded by a colony of

Thera^ans, B.C. 631, and soon became a place of importance. It stood about

eight miles distant from the sea, with numerous ornamental buildings and
catacombs ; it is now named GrennaJi. Under the dominion of a branch of the

Egyptian Ptolemies, from B.C. 321 to 96, it was the head of a confederacy of

five cities—viz., 1. Apollonia, Ilarsa Susa, its port ;
2. Ptolemfiis, Tolmeifa, the

harbour of Barce, the ruins of which cover a circumference of four miles ;

3. Arsinoe, or Tauchira, Taulcra, to the south-west of Ptolemais, a fortified

town on the sea-coast, but not adapted for a port ; 4. Berenice, earlier Hes-

peris, Bengazi, in the deepest recess of the Syrtis ;
near which lay the cele-

brated gardens of the Ilesperides ; the nature of the country gave rise to this

fable : the ground breaks up into small ravines or chasms, the sides of which
are clothed with shrubs, while a level space at the bottom studded with trees

gives all the appearance of an artificial garden ; and 5. Cyrene. In the interior,

to the south-west of Cyrene, stood Barce, MerjcJu in the midst of a fine plain,
about ten miles from the sea ; it sunk after its conquest by the Persians in

510, having gained a high state of prosperity during the half century preceding
its fall.

Under the Uomans, Cyrenaica formed a portion of the province of Crete.
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VT. Syrtica.

Stetica was tlie name given to the coast district lying between the Sjrtis

Major, Gulf of Sidra, and the Syrtis Minor, GulfofKhahs. The name is

derived from an Arab word meaning desert, and was appHed to the barren

and marshy region about these gulfs. The only rivers in it are the Cinyps,
Cinfo, and the Triton, Khabs, which originally flowed through the series of
lakes on the western border—Libya} Palus, Pallas, and Tritonitis, Sihkah—
but now discharges itself immediately into the Syrtis Minor, to the eastward
of them.

Syrtica belonged originally to the Cyrenians, afterwards to the Carthagi-
nians, and finally to the liomans. In the 3rd century of our era, it obtained

the name TripoHtana (whence Tripoli), from its three chief towns, which
were—Leptis Magna, Lebdah, founded by Sidonians, and, under the Romans,
a place of commercial importance, as the entrepot for the inland trade ; ffia,

probably on the site of Tripoli, also a flourishing town under the Komans ;

and Sabrata, Tripoli-vecchia, a Phoenician town, increased and beautified by
Justinian.

VII. Africa Propria.

Tlie Eoraan province of Afkica, in its most extensive sense, embraced all

that lay between the border of Pentapolis in the E. and the river Ampsaga
in the W.— that is to say, Syrtica, Africa Propria, and JN^umidia. Tiie

original province of Africa was co-extensive only with the Carthaginian
territory, and was bounded on the S. by the river Triton, on the W. by the

Tusca, and on the N. and E. by the Mediterranean Sea; it nearly corre-

sponds with the Fashalic of Tunis.

From the point where the river Triton enters the sea, the coast turns

sliarply towards the N., and continues in this direction to the neighbour-
hood of Carthage, wlicre it again returns to its westerly course. The projec-
tion thus fornu d is filled with the ranges of Atlas, which decline towards the

sea, forming the promontories, Mercurii, C. Bon, in the extreme N.E. ;

Pulchrum or Apollinis, C. Farina, on the western side of the Bay of Car-

thage ; and Candiduni, C. Bianro, still more to the westward. The only-
rivers worthy of notice are the Bagradas, Mfjerdak, which rises in the back

country of ^S'umidia, and, after a devious course, reaches the sea near Prom.

Apollinis; and the Tusca, Wady Zai?i, on the western border, 'ihe whole of
the province is remarkable for its fertility ; it is, however, liable to occasional

droughts.
Africa Propria was divided into two portions, Zeugitana the northern, and

ByzacCna the southern half. The chief towns in Byzacena were—Thapsus,
JJcmas, the scene of a contest between Ca'sar and Juba ; Lejitis M inor,

J.cmpta, a short distance from the coast ; ITadrumi'tum, JlercJa, a Pha-uician

colony, with a harbour named Cothon
; Justiniaii restored its walls, and named

it Justiniana; it afterwards received the name Iferaclea; Tysdrus, Al Jcmm,
south of Iladnimetum, a flourishing town under the Eomans ; and Capsa,
(Jhdfsah, in the S., a stronghold selected by Jugurtha for his treasury.
In Zeugitana—Neapolis, Nahal, a Plicenician colony, on the Siiuis Ncapoli-
tanus, (iulf (f llammamct ; Aspis, or Clyiiea as the Ponians translated the

name, Kiihiah, on a tongue of land south of C. lion; Tunes, Tunis, on the
innermost jjoint of the Sinus Carthaginiensis ; Carthago, situated upon a

peninsula of aliout thirty miles in ciremnference, formed on one side by the
niner gulf on which Tunes stood, and on the other by a large marsh or

lagoon ; the ground rises towards the sea, and breaks off ])recii)itously in

that direction ; and here stood the oldest and strongest quarter of the city,
named J3yrsa ; a nuiguificent aijueduct supplied the town with water from a

distance of above fifty miles; Carthage was originally founded by Phtt'uicians

B.C. 878, and deslro^-ed by Scipio Africanus «.c. 11(5; Augustus erected a
new town on its site, which rivalled its predecessor in size, and lasted into

the middle ages : westw ard of Carthage, Utica, Bou-Shattcr, at the mouth
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of the Ba<Tradas, •which, however, has changed its lower course considerably ;

after the fall of Carthage, it became the metropolis of the province ; it is

interesting as the place where Cato ended his life ; lastly. Hippo, surnamcd
Zarytxis, lioizaH, westward of Prom. Candidum ; also a PhcBnician colony,
and a place of importance under the Eomans.

VIII. Numidia.

NrMiDiA -was contiguous to Africa Propria ; it extended along the shore
of the Mediterranean, originally as far as the river Mulucha, but was limited

by Augustus to the Ampsaga : it corresponds with the eastern part of

Algeria. The name Numidia—i. e., the land of the Nomads—indicates the
character of its population ; the chief tribe was named Massylii, and their

mode of life, as described by Sallust, might, with a little variation, be applied
to tlie Kahijics, who now occupy it.

The ranges of Atlas traverse Numidia in a direction parallel to the sea-

coast, leaving an interval of plain from 40 to 150 miles in width. The chief

rivers are the Eubricatus, Seihous, which rises in M. Thambres, and discharges
itself near Uippo Kegius ; and the Ampsaga, Wad-al-Kabh', on the western
border.

The chief towns were—Hippo E-egius, Bona, west of the Eubricatus, a
Eoman colony, but chiefly interesting as the residence of St. Augustine ;

Vacca, later Theodorias, Bajjah, an important place of commerce on the
eastern border ; Zama, Zotoarin, the residence of Juba, and famous for the
battle between Hannibal and Scipio, B.C. 201 ; and Cirta, Constantineh, the

capital of tlie old Numidian kings, situated on a high hill about ninety miles
south of Hippo, and surrounded by a very fertile district.

IX. Mauretania.

Matjeetania was bounded by the Ampsaga in the E., M. Atlas in the

S., the Mediterranean in the N., and the Atlantic in the W. ; it corre-

sponds with Morocco, Fez, and western Algeria.
The ranges of Atlas form the prominent physical feature in this country.

The main ridge, Atlas Major or Dyrin, Daran, rises from the shores of the

Atlantic, and traverses the western half of the continent in an easterly
direction, forming the boundary between the kingdoms of northern Africa

and the Great Desert. In Mauretania, it throws off some important limbs to

the northward, M. Phocra and Diur, which form the connecting link between
Atlas Major and Atlas Minor ; the latter— a range of inferior heights

—skirts

the northern shore, and runs up into a horn opposite Spain, forming the

promontories of Abyla, Ximiera, one of the celebrated Pillars of Hercules,
and Cotes or Ampelusia, C. Spartel. The whole line of coast abounds in

promontories, to none of which, however, docs any historical interest attach.

The chief rivers are— the Chinnalaf, Shelif, which rises in M. Cinnaba; the

Mulucha, Muluia, which formed the boundary between the eastern and
western divisions of the province ; and the Lixus, mentioned in the account
of Hanno's voyage, probably the Tensift.

The inhabitants of Mauretania received the general name of Mauri. The
tribes had their distinctive titles ; the most important were the Masstesyli
in the western, and the Musdnes in the eastern part of Ca;sariensis. The
Eomans first became acquainted with this district in the Jugurthine war ; it

was incorporated in the empire by Claudius, who formed two provinces,
Ca'sariensis to the E., and Tingitana to the W. of the river Mulucha.

The chief towns were—Caisarea, formerly Jol, Tennez, on the sea-coast,
the capital of Bocchus and Juba II., and afterwards of the eastern province;
Sitifis, 8etif, in the interior, westward of the Ampsaga ; Tingis, Tangier, the

capital of the western province, near Prom. Ampelusia; and Lixus, JEl Araisch,
on the western coast, the chief emporium in those parts.
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X. Libya Interior.

It remains for us briefly to mention the tribes and places in the interior

of Africa, with which the ancients had any acquaintance. South of Maure-
tania dwelt the Gsetuli, in three subdivisions—viz., the Autolales, with the
town Autolala, Agoulou, on the Atlantic ; the Phaurusii, southward, about
the 25th degree of north latitude ; and the Melano-Gsetuli, a mixed race of

negroes and Gsetidians, to the S.E., in the district now occupied by the
Touaricks. Eastward of the Ga;tulians lived the important tribe of the

Garamantes, whose chief settlement was the Oasis of Phazania, Fezzan, south
of Syrtica ; they also occupied the southern district, where the tribes of the
Tihboos now live. The towns of Garama, Gherma, Saba, Sehha, and Cillaba,

Zuela, in Fezzan, are mentioned. The Garamantes were the most active

traders of Central Africa ; caravan routes are known to have existed from
Fezzan to Bornou southward, to Leptis and Carthage northward, and to

Thebes m Egypt eastward. South of the Gsetuli, in Soudan, lived the

Nigrltae. Two rivers are placed in their district—the Nigir aud the Gir : the
iormer is the most westerly, and forms the lake Nigritis, perhaps L. Deho,
west of Timhuctoo ; the latter also forms a lake in its mid-course, named
Chelonides, and discharges itself into Nuba Lacus, perhaps L. Tchad. It is,

however, impossible to identify these rivers with any degree of certainty.
Some of tlie towns of the Nigrita; are mentioned, as Pesside, probably Tiin-

huctoo, Nigira, perhaps Jenneh, and Thamondacana.
Two groups of islands lie off the western coast of Africa: Fortunata;

Insula;, one of which was named Cauaria, whence the modern name Canaries;
and Purpurarise Insula;, Madeira and the islands about it, which derived
their ancient name from a manufacture of purple dye established on them.

XI. The Roman Empire.

It now only remains for us to sketch briefly the rise and extent of that

mighty empire wliich at one time embraced almost all the countries described
in the foregoing pages, and became co-extensive with the whole civilized

world. Our view will be confined to the lloman provinces in the proper
sense of the term, as apphed to the conquered countries beyond the limits of

Italy.
The island of Sicily was the earliest acquisition, b.c. 241, which was soon

followed by the conquest of Sardinia and Corsica, B.C. 238. Ilispania was

partially subdued B.C. 206, and divided into Citcrior and Ulterior; but the

subjugation ot the north-western tribes was not completed until B.C. 19, after

which the threefold division, Lusitaiiia, Ba;tica, and Tarraconensis, was esta-

blished. The conquest of Gallia was effected at two distinct periods : the
southern district B.C. 121 ; the remainder by Ca;sar in the years B.C. 58—50.

It formed four provinces
—Narbonensis, which corresponded with the original

province, Aquitania, Belgica, and Lugduncnsis. Eastward of Italy, Illyricum
was partly conquered B.C. 228, and more completely B.C. 1G8 ; the Dalmatfc
and lapodcs alone retaining their independence until a later period, B.C. 33.

Macedonia was conquered B.C. 108, and constituted a province B.C. 148;

ICpirus in 146 ; and in the same year, the remainder of Greece, under the
title of Achaia. The foundation of the Koman sway in northern Africa was
laid after the third Punic war, B.C. 146, when the greater portion of tho

Carthaginian possessions were
incorporated

in the province of Africa. Tho

adjoining country, Numidia, was added by Caesar B.C. 46 ; Cyrene, n.c. 96 ;

and Egypt, B.C. 30. The island of Crete, which was united with Cyreno
in one province, was subdued B.C. 67. In the remaining continent, the first

province of Asia was formed, B.C. 129, out of the kingdom of Pcrgamus,
comprising the western provinces of Asia Minor. Bitiiynia came into their

possession B.C. 74; Cilicia, B.C. C)Ci; Pontus and Paphlagonia, B.C. 65; Syria,
under which Pala'slina was included, ii.c. 64; aud Cyprus, B.C. 58.
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Thus, at the dissolution of the republic, the Eoman empire was bounded,
in Europe, by the Atlantic Ocean, the British Channel, the Ehine, the Illj-
rian rauijes, and the ranges that bounded Macedonia on the north ; in Asia,

by the Euxine Sea, the Euphrates, and the Arabian Desert ; and in Africa,

by the Great Desert southwards, and the border of Mauretania westwards.
In addition to this, certain countries had been subdued, but were not yet

incorporated in the empire, suck as the Pannouians, the Thraciaus, the Col-

cLians, and Iberians.

Under the early emperors the limits of the empire were considerably
advanced. Augustus subdued Mcesia. Vindelicia. Eha-tia, and ^N^oricum,

B.C. 15, and completed the conquest of Hispania. Tiberius added Cappadocia
and Commatrene a.d. 17, and reduced Pannonia to a province ; Galatia and
Lvcaonia also became part of theKomanempire, a.d. 25. Claudius conquered
Mauretania a.d. 42. and Britain a.d. 43"^ placed Judfea. a.d. 44, under Eoman
governors, and made Lycia and Thracia provinces. A^espasinn incorporated
the islands of Lesbos, Samos. Chios, and Ehodes. in a provmce named Pro-
vmcia Insularum. Lastly, Trajan carried the boundaries of the empire to

their greatest extent, by the conquest of northern Arabia a.d. 105 > Dacia,
A.D. 106; Assyria, Mesopotamia, and Armenia, a.d. 114.

Thus all that lies between the Atlantic and the Tigris on the E. and

AV., between the wall of Antonine in Britain and the Atlas range in Africa,

and further eastward between the Carpathians and the Groat Desert, and
between Caucasus and the Persian Gulf, was subjected to the sway of Eome.
The permanent boundaries, however, subsequent to Trajan's reign, were
the Euphrates on the E., and the Danube on the iX., the provinces beyond
these rivers having been soon given up. The division into provinces re-

mained until the time of Constantine the Great, who established a new and
more systematic system. The empire was divided in four Pra-fecturos, which
were subdivided into Dioceses, and these again into Provinces :

— I. Pra-fec-

tura Onentis comprehended the following five dioceses, subdivided into forty-

eight provinces : 1. Orientis ; 2. ^Egypti ; 3. Asije ;
4. Ponti

; 5. Thracire.

II. Prfpfectura Illvrici contained two dioceses: 1. Macedoniae; 2. Dacisp;
subdivided into eleven provinces. III. Prafectura Italia? contained three
dioceses: 1. Italia^; 2. Illyrici ; 3. Africse : subdivided into twenty-nine pro-
vinces. IV. Prsefectura Galliamm contained three dioceses : 1. Galliw ;

2. Hispanifr; 3. Britannia?; subdivided into twenty-eight provinces. In the
division of the empire a.d. 395, the two first prefectures formed the Eastern,
and the two last the Western Empire.

The recent discoveries of Colonel Eawlinson, in his translations of Assvrian
and Babylonian inscriptions, are of great geographical interest, for tliou^jh

they are not as yet sufficiently classified and arranged to atTord a complete
topography of the countries about the rivers Euphrates and Tigris, yet they
confirm and elucidate the accounts of the older geocrapliers. especially of
Ilerodotus, and the Jewish writers, and give sulficient evidence of the advanced
civilization, large population, and extensive commerce of those districts, as
well as the connexion of Assyria with Egypt and Arabia.

These inscriptions consist principally of records of the conquests of tlie

Assyrian kings, and the divisions of their empii'e. The former extended over
Media, Armenia. Mesopotamia, and Syria, as well as the countries bordering
the Tigris and the Euphrates, to the east and west, and on the shores of the
Persian Gulph.

Ihe accounts of the northern countries, especially Armenia, are the more
full and explicit. 276 towns being reckoned in that and the adjacent districts,
while in the country of Tubal, twenty-four kings are enumerated. The expe-
ditions of the Assyrian kings appear generally to have been directed first to
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the N.W., where the country was more exposed to their attacks, and then by
the N. to N.E., E., and even S., as more or less success attended them. In
the catalofjues of the towns conquered by them, some are identified not only
in Bajjvlonia, or Shinar, as it is called, and Assyria, but in Persia, Armenia,
Media, Syria, Palestine, Egypt, and the country at the mouth of the

Euphrates.
Besides the general geographical interest attaching to those inscrip-

tions, they throw considerable light on some important points of history : for

example, Assur is always opposed to the Chaldeans ; we have the limits of

the empire of Darius defined by authority ; and the locality of the tomb of

Cyrus fixed at Pasargadae in the plain of Morghaub ; the correctness of

the Persian account of his death being thus fully confirmed.

Babylonia is only known in the inscriptions as Shinar, which may possibly
be the same as the Singara, or Siiijar, of Histia;us, a name preserved in the
hills between the Euphrates and Khabour to the west of Mosul and the village
below them ; it is also written Sinkar,or Senkerah, and was, Colonel liawlinson

supposes, probably the Lancherah of Berosus ; and afterwards the Athra or
Otiris of Pliny ;

its inhabitants were Chaldees ; its chief city, after the acces-

sion of JSTebuchadnczzar to the throne was Babylon,
" the glory of the Chaldees'

excellency ;" Babel, the Gate of God ; indeed almost all the principal cities

of the Babylonian Empire seem to have been built by Nebuchadnezzar; the

name of that king being found on the bricks of which they were composed.
Among the localities especially pointed out by Colonel Rawlinson are—1. On
the Iskalah Canal, 15 miles Is. of Bagdad. 2. On the right bank of the river

at Bagdad. 3. At Nearkan Kabya, on the road to Hillah. 4. At Akerkerf,
called by Arabs Palace of Nimrod. 5. Near Khan-i-said. 6. Zaleh on the lliver

Euphrates, near Musaib. 7. The City of Cutha, Lat. 32° 41' 36", Long. 44° 42'

26", apparently almost equalling Babylon in extent; also at Kalwadha, Hymar,
Birs Nimroud, Beth Digla, Beth Sida, or Beth Djehda, and others, the latter

being one of the most famous cities of Babylonia.
It should, however, be noted that Mr. Layard and others consider tho

ruins at Nimroud, Karamless, Khursabad, and Kuyunjik, to be palaces at

the angles of one groat city, they forming, according to Colonel Jones'

survey, an exact parallelogram. The word ' Nimrod' appears as the passive
form of a verb, and may mean ' the settlers.' Chaldea appears identical with
Calah or Halah, Halah, forming Caldi or Haldi, and cognate with Phut and
Pliutiza ; the Assyrian name of CahUi was Levekh, i. e., Larissa, probably the
Lachisa of the Samaritan Pentateuch. Colonel Pawliuson appears to identify
this city with the ruins at Sirpul Shah, with the Ilalus of lacitus, and with.

Ilolman, as he does the sister city, llcsen or Dasen with Yassen Tappeh in

the plain of Sliali Pigor, the scat of the Dassen Khurds. These, however,
ouglit to belong to Assyria.

Tlie city named in tlie Book of Genesis, next to Babel, Erech, Colonel
Pawlinson identifies with the Ur of the Chaldees, named in tlie histor}' of

Abram, and tiie ^\'aI•lwl of tlie inscriptions ; he supposes it to be the Camarina
of Eupolcinus, and tlu- Oix-hsc of the Greeks. The ruins are of stupendous
magnitude, and being under examination, may be expected to yield much
information to tiie explorers ; but it should be observed that ^Varka is else-

where jjjaeed by him in llyrcania, and that Mr. Layard sees no reason
whatever to suppose Ur to have been in that locality. The chief cities of tho
Chaldees were, however, to the soutli.

Tlie country about tho mouth of the Euphrates was called Beth Jakinah;
there were seven kings of the Jakanatsi in the land of Yatnau, near Taha
Duuis, which, with Beth Takarah and Beth Eden, were the chief cities.

The ruins at Mugheir or jNunvvaweis, will probably prove to be those of
one of these three cities. Yetenira, a name not dissimilar to Yatnan, is named
ds a dependency of Susiana. Zazana is named as a city near Babylon, and
Dobana as a district appertaining to that city. Pekodh is also named as a
town in Shinar. It may be noted that in Babylonian, the Euphrates is
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called Euperatah, in Assyrian Berat or Pherat, which approaches nearer

the Jewish word, and is also the name or title of the monarch, and of which
the Babylonian appears the corruption.

Of Assyria itself less information is obtained from this source ; it appears
however to have been named from the god Assarac, which name may have
some preconnexion with that of Assur ;

it is also called Zahiri. The plains of

the city of Assaramineh below jS^ineveh, as well as those of Lambiual, are

mentioned in connexion with the country of Dagini, as the latter is with

Ararat, which would lead to the supposition of an error, either in the inscrip-
tion or the reading. Khursabad is identified by Colonel Eawlinson with Sar-

gina,
the city of Sargon, Kuyunjik with Mespilah, and Nebbi Yunus with

Kineveh, on the Tigris, opposite Mossul, called also Beth Arkstouia, and
said to have been built after the manner of Egypt ; Is^iffer, or Tel Anu, the city
of the moon, appears to have been the residence of the Assyrian kings, before

Nineveh was built ; it is situated near the mouth of the Kercha ; reference to

this is, Colonel Eawlinson tiiinks, probably made by Isaiah c. xxiii. v. 13.

Chage also was between the Tigris and Eercha, and according to Dica?archus,

Babylon was built by Emigrants from that place, but, as Mr. Layard well

observes, the crowding so many large cities so closely together is warranted
neither by history nor analogy.

The catalogue on the bulls in the plain of Nimroud, commemorates the

conquests of Temenbar II., son of Sardanapalus or Asaradonpul from W. to

N. and by E. to S. in the following order :
—the JS^ahiri, Jvhamana, and

Sheta, the countries watered by the Tigris and Euphrates from Belats to

Hakim, and thence to Melinda, toDagani, toArzekan, to Latsan, toHubiska,
the Arians and tribes of Chaldees on the coast.

The limits ofthe dominions of the Khursabad kings are thus stated. A ssyria,

Babylon, the Sahiri, andHekti, from Yetnan, as far as Misr and Mesek—i. e.,

lower Egypt, Maratha, and Saccan, on the sea coast of Phoenicia. The land
of the Sheta, Media, Vakania, (possibly the same as Veklanya, the land of
the Vakki.) Ellenbi, Sasi, Susiana, and numerous cities on the Tigris, Passi-

tigris, and Eulseus. In the eleventh century, before the Christian era, tlie

limits of the Assyrian empire were from the Persian Gulph to the Mediter-

ranean, but did not include Syria or Asia Minor.
Of Persia, also, the information obtained is rather historical than geogra-

phicaL We have, however, the divisions of the empii-e of Darius given as

twenty-one, thus—
1. Persia; 2. Susiana; 3. Babylonia; 4. Assyria; 5. Arabia; 6. Egypt; 7. Those

of the sea ; 8. Sparta, probably the Dorian colonies ; but in the time of the

Maccabees, the Jews claimed kindred with the Spartans ; 9. Ionia
; 10. Ar-

menia ;
11. Cappadocia ; 12. Parthia ; 13. Zangaria ; 14. Asia

; 15. Chorasmia
;

16. Bactria ; Sogdiana ; 18. the Saca? ; 19. Sattagydcs ; 20. Arachosia ; 21. The
Medians ; and, in addition, Cyganaca and Eaclia, are named as cities of Persia

;

on crossing from Persia through Media. Katsir is reached, then Kliarkkar,
the cities of Kakhidi-a, Tarzanem, and Isleban, which must therefore have
been in or near Armenia. In Media we have the district of Kapuda named,
and Gedrosia as a city : Ehages is identified with ^largiana ; G^adytia is named
as a district of Arachosia, and Capyscutia and Arshada forts in the same.

Of Armenia, which was evidently the debateable land of Western Asia,
we have more details. The wars oi the Assyrian monarchs being chiefly
in that country, hence the number and variety of names preserved. On
the north of this the country of Ararat is placed, and to the Mest that of the

Sheta, to the South Aram Bedan, probably Padan Aram.
Of Ararat we have the following notices :

—The capital was Arkarkhan,
and while eighty-seven cities are said to have been situate in the land between
Armenia and Ararat, in the latter one hundred are named ; Habbaril, of

Ararat, is said to have received tribute of the King of Shetinah, gold, silver,

horses, sheep, oxen. Sic. ; the Hekdi and Shesha are there located ; to the cast
is the land of Ebarka, probably the modern Khorkhor or Van. Kukatseri,
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or Nuzatserie, appears to have been another name for this country, the
cities in which, after its conquest by the Assyrians, received the names of
their Gods, as Taha Nebu, Taha Bel, Taha Ashteroth. This is also the

country where the Ark of Xixuthrus is supposed to have rested, according
to Alexander Polyhistor, quoting Berosus ; from Assyria it lies across the

Zab, and in the same direction we have the cities of Hubiska, Mela, and
Miuni, probably the Ararat Minni of Scripture, (see Jeremiah li., 27),
with its chief city Tchikarta, given in order, and in the account of the
raid or predatory excursion, in which they are enumerated, they are fol-

lowed by Mesarta with its capital, Kharta, the country of Sardera and Persia.

The Askenaz of Scripture, mentioned in connexion with Ararat Minni, is

probably Arzeskan. Beyond the river Zab the plains of Larri and Ladsan
are said to extend as far as the cities Tel Abtan and Tel Zaledan. In
the account of another raid, commencing again with Hubiska, Bagatsiri ia

mentioned as a district having thirty-six towns, besides its capital, Anseri^
fifty cities are also named in Armenia. Ladsan, Barrianse, and Kharran, or

Sharran, are mentioned as districts in connexion with Minni, and beyond
them the cities of Biharia and Litiharia. In Persia the cities of Bairet and
Shel Khamana, of course, on the east side of the Tigris, while the district

Khamana appears to have been on the west. Akarinia, supposed to be
Kharta, is mentioned on the sea coast, and Mesek, in other inscriptions,

meaning Lower Egypt, is in one named as in Armenia. The return was
through the country of Kharets, descending into the plains of Eones above
the country of Umen. In this 250 cities were despoiled. Lasan evidently
joined Armenia, and may possibly bo the same as Laz or Lazisthan. The
similarity of names, however, makes localization dangerous, as in another

raid, commencing more to the west in the country of the Nahiri, (between
which country and Ararat Isibarta, possibly the same as Hiritissa, is named),
the Khamana and Sheta, the route is through the countries watered by the

Euphrates and Tigris, from Belats to Shakem, by Melinda, Dagain, (this

place paid tribute in horses,) Arsckan, Latsam, and return by Hubiska,
the Arians, and tribes of Chaldees on the coast. The city of Hindara is

elsewhere named as the stronghold of EUula or Melinda. Across the upper
Euphrates, Kanala is mentioned as capital city of the Shetinah ; Lek, not of
course the modern Lek or Ladak, is named as a mountainous district to the

north, and in connexion with the city of Shenala, or Shenaba. Beyond the

Upper Euphrates the lands of Khamana and Malar are named the city of
Tel Barabra, Bithen, between that river and Arteri, and Sitrat on the

Euphrates ; in the same direction we have also the plains of Elets, Dagini,
and Knem ; to the soutli of these Lerzan and Hubiska, the country of Shelar,
or Kelar, the district of Zoba, and city of Yedi, and beyond, the city of Erri,
in the district of Abyarri.

The ]3iliiili, an aflhientof the Euphrates, above the Khaboor, is named as

Belak, and beyond it tlie cities of Tel Alask, Habareiny, and on the opposite
side of the Euphrates the countrv of the Sheta and the city of Muen, which,
from the other catalogues, would appear to have been on the east of the

Tigris ;
in continuation of this route we have Barbara, the country of Atesh, a

name also found in Syria, the country of Telati towards the east, the city of

Talia iJunis and laud of Beth Takara, and still further east or south the land of

vSliinar.

Towards the north-west, beyond Khamana, we find the country of Berbini,
tlie city of Baliura and Tanakcm the strongliold of I'lttak, Leman beyond
Tanakem, and Nethels beyond Leinan. These belong to the mountain
districts of Lebanon, as

ai)j)ear.s
from Colonel JJawliiison's identification of

names on the monolith of Sardanapalus at Calah, on whicli tlie names Lemc-

nen, Hamana, Lebanon, Slienir, are nienlioned togctlier, and from tlie same

authority he classes the following names :
—Atesh Hems, or Emessa, supposed,

from St. Jerome, to be the same as ]vie.«sa, Husubrian, Sidon, the greater
and the less, Beth Zitta the City of Olives, Sarepat Sareptab, Mahallat tne
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ascent, Tyre, Kksip Eksippa, Akkia or Akkra Acco, or Acre, Khazitis

Cadytis, Gaza Eliinocorura, Alakis Lacliish, the Larissa of the Greeks, the
scene of Pompey's death, the name of which was transferred to Assyria;
between the last-named towns Asuda Arvad, Gubal Byblos, Ashdod, Beth
Ammou, Ascalon, Ekron, Hudemiah Yatunan Ethnan Edom, Sela Petra,
Lubanah Libnah. Near Ashdod the city of Shenakti, probably Askelon, ia

named as given to the Yavanah, who the Colonel thinks may possibly be the

lonians, and their leader Methati of Atheni, Melanthus of Athens.
Misr appears identical with the Persian Mndrayah, i.e., Egypt, Mirhuka

with Meroe. To the north of Palestine we have Atcsh, and beyond the

covmtry of Telati towards the head-waters of the Tigris, in the country of

Khumana, Yeri the city of Esdinak is named, and near Hamath, eighty-nine

independent towns. Khamana is of course the Amana of the Greeks. Near
Atesh are also placed the countries of Lemnan, Berabin, and Tubal, with

twenty-four kings ; beyond Alta and the gold country of Belin.

The following names, mentioned in Scripture, besides those already noticed,
Colonel E-awlinson considers as identified :

—Gozan, Haran, Eezeph, Eden,
Thelasar, Calno, Carchemish, on the Euphrates, Arphad, Arvad and Aroer,
as well as the Arab tribes of Kedar, Hazor, Sheba, Teman, Nebaioth, Dedan,
and the Ilagarenes ; the Tigris, the Euphrates, the two Zabs, Hermas and
Khaboor rivers. To these Mr. Layard adds the names ot Elam, which he
identifies with Sardiana, Shusan, Meshek, Tubal, Pethor, Samaria, Ilarran,
and Ur, Khasri, the Chauser river, and the plain of Dura. The native forms of

Cilicia, Comagene, Sophene, Gazarene, and most provinces named by Grecian

geographers, are also found.

Ethnological facts of much value are to be obtained from those inscrip-
tions. Akkadimi,

' the East,' is the term applied to the country of the Chal-

deans, Armenia, and Babylonia ; but Assur, as already noted, is always opposed
to the Babylonians, The most important race in these countries were the

Scythse, called also Sacse, Saci, Saccan, Tzimri ; they dwelt on the Tigris,
in Babylonia, Assyria, as well as the north and west towards Syria, in Kha-
mana, Beth Hebra, and Tubal, and are distinguished as warlike Nomad
horsemen, from the located and resident agriculturists whom they subdued.

They appear to have been divided into two tribes, the Humarga—the Amur-
giri of Herodotus—and the Tigrak-Huda, or bowmen, to them the tablets,
called Median, are inscribed, and. Colonel Kawlinson thinks, the Cymri, Celts,

Sclavonians, and Teutons, as well as the Finns, Turks, and Mag3-ars, were
included in their families.

The Assyrians are mentioned as a colonizing race, and as forming settle-

ments in all their conquests.
The Arians are located below the Persians, and again across the Zab, and

the Sheta next to them, near the coast. This tribe, or people, as has been
shown, were also located with the Khamana on the west of the Euphrates,
above the Khaboor ; these are supposed to be identical with the Katti or
Hittites. The Naliiri about the head waters of the two rivers, their

country the Naharaim of Scripture, are named in connexion with Ilamath,
as is also the tribe Yehuda. Eabek, the principal city of the tribe of Kliulban,
is identical with Heliopolis. The Sattagydis and Medians have already been
named as the nineteenth and twenty-first divisions of the Persian Empire
under Darius.

Several Arab tribes on the banks of the Tigris are named the Yetah,
Eebiah, Keril, Lemdod, Khemoran (Kamarina of Eupolemus, near Ur of
the Chaldees), Hichil, Kuhna, Luhti, on the rivers of Susiana the Tebilu,

Akindara, Bilder, and Sati.

The character of the different races is discernible from the tribute paid

by them, the northern nations gold and cattle, the western, as the Dagini,
horses, the commerce of the Chaldees to the south is represented by gold,
silver, gems, and pearls.



MARITIME DISCOVERY.

INTEODUCTION.

COMMEECE
is the daugliter of peace and the bond of unity between

nations. It was therefore reserved for the period of the dispensation of

peace and good-will among men to spread commerce over the globe, and link

together in her golden chains those before separate and unknown to each
other. Commercial relations must have their origin in interest, and the

origination of them must offer large profits as its inducement. Yet tlie

intimacy of these relations tends to equalize the condition of all men—makes
known to all their universal brotherhood and common origin ; and though at

first the savage may receive for the valuable natural productions of his

country what to the civilized man may seem a trifie, it must be remembered
that it is to him, nevertheless, a sufficient return, and that he is further

rewarded by his introduction to the arts and sciences of civilized life, as well

as to that rehgion of which civilization is the accompaniment.
Commerce does not, however, often recognise her true mission ; yet the

eternal law of nature remains, and she fulfils it, though imperfectly, and, as it

were, in spite of herself ; and in its fulfilment, she thus brings into intimate com-
munion the inhabitants of the world. The History of Discovery is therefore, in

some sort, the History of Commerce
; and as the greatest commercial power on

the globe, or, indeed, that the world has ever yet seen, is Great Britain, every
Englishman must take a personal interest in its narrations ; nor will he have
reason to be ashamed at the perusal. If not the fu-st, her sons are certainly
the most numerous in the ranks of those who have opened to Europe the

knowledge of the rest of the world. If we cannot claim as our own Columbus,
De Gama or Magelhaeus, Polo or Balboa, we have names enough and to spare,
and neither the glory of the Spaniards nor Portuguese need excite our envy;
for if to them be allotted the first place in discovery, to us must be conceded
the first in colonization ; for while the empire conquered by tliem has passed
or is passing into other hands, that establislied by us has extended far wider
than theirs ever did, and seems to promise the subjugation of the greater part
of the world to our descendants.

The honour of maritime discovery has passed from nation to nation with
the empire of the sea. At first historically confined to the Mediterranean,
it was in turn possessed by the Phcjcniciaus, Carthaginians, Greeks, and
llomans ; and again, by the Venetians and Genoese ; and under their direc-

tion, the Portuguese and Spaniards extended it beyond the narrow limits of

that inland sea, but not until indications of the route to be pursued had been
obtained from tlie labours and travail of those who had endeavoured to extend
their commercial relations by land. We may, indeed, safely assume that the

progress of discovery has been by gentle d(>grecs, although they have been

forgotten in the fame of tliose more extended and daring adventures which
resulted from them. In the account of geographical discoveries, J'hiropeans
must of course start from their own earliest knowledge; but preceding and

parallel with its advance, other discoveries were necessarily going on, by
which mankind had been spread over the globe; still the maritime power
possessed by them has been at all times so much greater than that of any other

people,
that the world may be considered as indebted to them fo'' its persouai

knowledge of itself and its relations.

II. L
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But although, botli with respect to Europeans generally, and the rest of the

world more particularly, we are indebted to commerce for our geographical

knowledge, there is one exception to this rule. The Northmen, whose dis-

coveries on the continent of North America were vmobserved or unrecorded

by the other nations of Europe, seem to have been led to foreign lands

almost entirely by their love of wandering and habit of living by plunder ;

and it is a problem well worthy the attention of the ethnologist, how far the

infusion of northern blood may have influenced the discoveries of other

nations. To them, however, we are only indirectly indebted for geographical
information; it has been the endeavour to open a passage by sea for the

trade of the east, that has extended the knowledge of the surface of the globe,
the monopoly of that trade by the Venetians leading to the discovery of the

route by the Cape of Good Hope and of the New VV^orld, and to the full tide

of discovery by the Spaniards and Portuguese, the Dutch, French, and Eng-
lish, in the 15th and 16th centuries.

CHAPTER I.

5 1. Commercial intercourse of the middle ages.
—2. Missions to the Tartars.—3. Causes of the

extension of discovery: the mariner's compass.—4. The conquests of the Moors; Portu-

guese discoveries in Africa.—5. Columbus.—G. Discoveries of the Northmen.— 7. Cliaracter

of Columbus.— 8. Discoveries of the Spaniards.— 9. Successors of Columbus.— 10. Era
of conquest.—11. Vasco de Gama.—12. Conquests of Portuguese.—13. Magelhaens, his

circumnavigation.— 14. Pope Alexander's division of the world; its consequences.—
15. Consequences of discovery to Science.

/COMMERCIAL Intercourse of the Middle Ages.
—After the irruption of

\_y the barbarians into Southern and Western Europe, and the consequent
dismemberment and suppression of the Eoman empire, the knowledge which
the Komans had acquired of distant countries by their relations with other

nations, was for a time partially obscured, until, rising out of the commercial
chaos that followed, the republic of Venice secured, and for a long period

monopolized, the commerce of the East.

The principal channels of trade had been Constantinople and Alexandria,
until the conquest of Africa by the Arabs and their encroachment on the

territories of the Eastern Empire aroused Western Europe, and excited the

Crusades. To those wars is to be attributed the maritime power of the

Itiilians, as well as the English ; for while the former were the carriers of

Europe, the latter from her isolated position was obliged to be dependent on
her own resources ; nor did these prove insufficient. The same necessity had
maintained her marine for the purposes of commerce from the time of the

Eomans. The descents and ravages of the Danes on her coasts had, from
the time of the great Alfred, inured her children to maritime warfare, as her
fisheries had to a maritime life ; so that the fleet with which Richard her
Lion King, sailed to the Crusades, was the admiration even of the Sicilians.

Her sailors signalised their nautical skill and courage by conquest over the

galleys of the Saracens, and the Isle of Cyprus rewarded by its submission
the boldness of their leader.

The customary channels of commercial intercourse with the East being
closed by the Saracens, the Venetians and the Genoese re-opened the older

routes across the continent. By one of these merchandize was transmitted

from Bassorah on the Tigris, and by that river to Tabriz, near the Caspian,
and from thence across Georgia, by the Black Sea, to the mouih of the Don ;

while from Tabriz light goods were also conveyed to Aias or Ajazzo, in the

Gulf of Iskenderoon, at the north-east angle of the Mediterranean. By the
other route, merchandize was brought from the river Indus, across Bokhara,
to the Caspian, and from Astrachan, along the base of Caucasus, to Azov.
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Caravans from China also followed this route ; but in 1260 the Genoese
restored the Greek emperors to the throne of Constantinople, and having
obtained from them the monopoly of the trade of the Black Sea, the Venetians
entered into a commercial treaty with the Sultan of E<fypt, and Alexandria
became once more the emporium of the commerce of the East. The countries

through which commercial intercourse had been previously carried on, were
of course sufSciently well known to those who traversed them ; but these had
been principally Asiatic merchants, those of Europe beino;, for the most part,
limited in their personal labours to the shores of the Mediterranean and Black
Seas ; but the rise of the power of the Monguls under Zenghis Khan, at the
commencement of the thirteenth century, the ravages of his lieutenants, and
the fears of the petty princes and governors of Western Asia and Eastern

Europe, soon made the interior of Tartary better known than it is even

now, from their frequent embassies to her capital, Carracorum ; for before the
middle of that century, the successors of that monarch had extended his king-
dom from Hungary to China. Subsequently, the conquest of Georgia and
Armenia brought the Monguls into collision with the Saracens and Turks, and
Christendom began to hope that lier own advantage, and oven extension,

miglit arise from the contest between her enemies. Ti'aditions, probably
relating to the Nestorian Christians and to Abyssinia, becoming current in the

West, raised the hope, if not the belief, that Christian kingdoms would be
found bej'ond those countries occupied by the Saracens ; and this, confirmed by
reports brought to Europe at a later period, both of the character of the

Tartars, their difierence from the Saracens, of the kingdom of Prester or Pres-

byter John, the Christian king and priest in India, originated and sustained
schemes for uniting the Tartars and the Christians against the Mahometan
conquerors of Western Asia, and led Pope Innocent IV. to send missionaries
to convert the Khan and his subjects to the Christian faith, and bring them
into submission to the authority of the successor of St. Peter.

2 Missions to the Tartars.—Tlie Pope and the Tartar chief were, indeed, at

that time the most important persons in the world; for though their power was
limited by that of the Christian kings on tlie West, and the Mahometan empire
on the east, yet their union, in opposition to the latter, if successful, as it could
not but have proved, would, no doubt, have given the Empire of the West to the

one, and that ofthe East to the other. This, however, tha hierarchical pride ofthe
missionaries prevented ; and when, afterwards, through geographical discovery,
tlie Pope thouglit to enlarge his dominion bolh in the West and in the East,Pro-
vidcnce, in the presence and domination of the Anglo-Saxon race, ultimately
frustrated his intentions, and established in both a Protestant power equal to

any in Europe. The Franciscan Ascelin, whom he sent southward through
Persia, met only with insult and contumely ; nor did the more prudent
]\Iinorite Carpini fare much better. He had, however, an audience with the
Great Khan, at his court in Bokhara ; and having travelled to that country
overland through Poland and Eussia, he has transmitted to posterity au
account of his journey and of the Tartar nation. He, moreover, gave a fabu-

lous rchition res])ecting Prester John ; and to him may probably be attributed
the first particular account of that prelate.

While the French king, St. Louis, was engaged in hia crusade against tho
Saracens in Egy])t, he received an embassy fiom a Tartar chief, named
Erkaltay, wlio was then engaged in war with the Saracens in Persia. This
induced him to send one William dc l{ul)ruqui8, or Von Euysbeck, a Belgian
friar, as ambassador to tluit prince. De llubruquia followed the same tra(;k

as C'ari)ini, confirming and enlarging his accounts of the Tartars and Prester

John, as well as giving further indications of the existence of rich and powerful
kingdoms in India. He found numerous Europeans at tlie court of the Khan,
and from him we learn that Italian merchants had farmed from the Mahome-
tans the monopoly of the alum works in Asia Minor, which, until the fifteenth

century, suppfud all Europe.
As the Arabians, Ijcing themselves a commercial people, had, on their

I, 2
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conquest of the west of Asia, closed the Alexandrian and Syrian routes against

Europeans, the journeys of Carpini and De Eubruquis, by opening new
channels for commerce, excited to new adventures the merchants of Italy ;

and, accordingly, in 1254, two noble Venetians, MafFeo and Nicolo Polo,
crossed the Black Sea, and after various adventures, arrived at the court of the

Khan, from whence they were sent back with an ambassador to the Pope,
who dying on the journey, they reached home after an absence of fifteen

years. In 1271, taking with them Marco, a son of Nicolo, who had been
born and grown to manhood during their first absence, they returned, with
letters from Pope Gregory X. to the Great Khan, whom they found in China.

He received them with great honour, and young Marco was adopted into the

household of the Tartar monarch, where he acquired a knowledge of the lan-

guages of the East. He was afterwards made governor of the imperial city,

Yang-tchou-fou.
Seventeen years did the brothers Poli remain at the Tartar court, and

were then sent as ambassadors to Persia, with a princess betrothed to the

Mongol ruler of that coimtry. Obliged to return, in consequence of the dis-

turbed state of the frontiers, they proposed to convey her to her future home
by sea, in consequence of the report given by Marco of the ease with which
the Indian seas might be navigated, he having then returned from a voyage
to the Indian islands. They accordingly sailed with fourteen ships, some

having as many as 250 men on board, laden with presents from the Khan, and
arrived safely at Ormuz ; but finding a revolution had taken place in Persia,

they left the expedition to return back, and passing through Armenia, arrived

at Venice, by way of Trebizond and Constantinople, after an absence of

twenty-four years. Subsequently, Marco, having been taken in a naval

engagement with the Genoese, and detained prisoner at Genoa, wrote there
those accounts which stimulated the spirit of discovery and commerce in the
middle ages, and which, bringing to the knowledge of Europeans the western
shores of the Pacific, may be considered as the exciting cause to the discovery
ofthe New World.

The natural riches of the countries in the east of Asia, though doubtless

exaggerated in the accounts of these and other travellers, were sufficient to

give great stimulus to the eastern trade of Europe. The fisheries of the north

opened commercial relations between the cities of the Hanseatic league and
the republics of Italy. The Moors introduced the luxuries of the East into

Spain, and thus the spirit oi commerce pervaded Europe.
At the present time, when every one who travels, even into countries

already well known, presents the world with his experiences, the faciUty with
which the caravan-trade through Tartary to India was carried on during the
14th century, can, in the paucity of accounts, be scarcely appreciated ; and
yet the Itinerary of Pegoletti of the route ' from Tana to Cathay with mer-
chandize and back again' is sufficient to show that this trade was regularly
organized and carried on without difficulty. By this route, for the purposes
of commerce, the East was visited by Europeans from all parts of the West
and South ; and among those who have left accounts of their travels, Oderic
of Portenau and Sir John MandeviUe ought to be noted as exercising no
inconsiderable influence. The former was canonized so late as the 18th

century; and as the rehgious marvels for which he received that now very
questionable honour are sufficiently mendacious, it would have excited no
astonishment had the other portions of his narrative proved equally imworthy
belief. He appears, however, from certain minute facts which he has recorded,
to have passed into India and China. The latter probably never went beyond
Palestine, but derived his accounts from the Arabian travellers, and the
romances of the Scandinavian and Arabian writers. Notwitlistanding this
there is no doubt that many of his accounts were believed ; and his descrip-
tion of the court of Prester John, at which he says he was received, con-
firmed and increased the general faith, not only in the riches but the

Christianity of a large portion of the people of the East ; and the jewels
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brought home by the Poll were sufficiently numerous and valuable to excite

cupidity and admiration, and afford to ardent minds a satisfactory evidence
of the truth of stories such as those of JVl^ndeville, of tables of emeralds and
of carbuncles a foot long, the radiance of which illuminated the palace at

night. The narrative of the Spaniard, E,uy Gonzalez de Clavijo, who, in

consequence of the favourable reception of a previous embassy, was sent, in

the year 1403, by Henry III. of Castile, to the court of Timur, then held at

Samarcand, is of far more value, enlarging the accounts of former travellers ;

and from this time Spain and Portugal entered with spirit into the great
commercial contest for the monopoly of the trade of the East.

3 Causes of the Extension of I)iscovery : the 3fari?ier's Compass.
—The

conquests of the Moors had attracted to Spain the ardent spirits of all

nations, even the extreme north of Europe ; they brought with them what-
ever knowledge of other countries their own possessed. The Moors had
introduced into the Peninsula the luxury and love of splendotir proverbially
Eastern, which the Spaniards and Portuguese were not slow to adopt : they
had also made the Arabian language and Arabian learning common in Western

Europe, and thus facilitated the transmission of the commerce of the East
from their own hands into that of their enemies.

In preparation, too, for more extended discoveries, science, which the
Moors had introduced into Spain, had not failed to contribute. The pro-

perties of the magnet had, indeed, been known for centuries, a Provencal
poet at the court of Frederic Barbarossa having in 1181, described it as

useful to guide the mariner at sea; its use, however, now became general in the

West, as the Arabians had already made it in the East ; indeed, so early as

1269, it was known, even in its variation, to the Germans, as we learn from the

pliysician, Peter Adsiger, though its introduction is usually attributed to

Gioja of Amalfi, in 1302.

4 T/ie Conquest of the Moors ; Portuguese Discoveries in Africa.—'
The conquest of the Moors in the West was, so to speak, the first step
to the conquest of the world ; in this, Portugal led the way by carrying the
war into Africa. King John, in 1415, took Ceuta, and gave the government
of his conquest to his son, Don Henry, who, three years before had shown
his desire for maritime discovery by despatching ships to the west coast of
Africa : and from that time till his death he never intermitted his exertions.

Until 1418, however, the Portuguese mariners had not passed Cape Bojador,
when the attempt of Joham Gonzalvez Zarco and Tristam Vaz Texeira to
double that Promontory, led to the discovery and colonization of the Canary,
and the occupation of the Madeira Islands, by them and Bartholomew
Perestrelo ; both of which had, however, been previously known to the

Spaniards, the English, and even the Normans, who had probably extended
their voyages beyond Cape Bojador, although the perseverance of the Portu-

guese has justly secured to them the honour of permanent discovery on that
coast ; and in 1433, it was rewarded by tlie return of Gil Eannez, or Gilianez,
as he is usually called, after doubling that cape, with satisfactory accounts of
the coast beyond, and the facility with which it might be reached by sea.

The knowledge of the ])revious expeditions of the Normans no doubt
induced Don Henry to apply to Pope Martin V. for a grant of all the countries

he might discover in that direction. If his predecessors had required the

submission of the Great Khan to their authority as the vicegerents of God
upon earth, it was but a small thing that he should grant to a Christian

prince the dominion of unknown lands peopled by Mahometans or Pagans,

especially as it presupposed their being brought under the rule of the Holy
See; ana the application was a recognition on the part of the King of Portugal
of the universal extent of his own authority; and accordingly the perpetual
donation of all lands or islands between Ca])e Bojador and the East Indies

was made by him to that crown. This ])lacea beyond doubt the <)l)ject of
Prince Henry to have been the attainment of the commerce of the ICast by
circumnavigating Africa. The Arabs had brought into Spain and Portugal
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tlie literature of Greece ; and the voyage of Nearclius and reported voyages
of the Phoenicians and Egyptians round Africa, could scarcely have been un-

known to him. Thus, one discovery leads to another—the knowledge of one
fact to that of another. Mankind is always advancing

—
always accumulating—laying up in store for generations to come. But to commercial, religious

ardour and enthusiasm were—as in the East, so now in the West—made
auxiliary. The wars against the Moors had been esteemed religious wars;

plenary indulgence had been granted to those engaged in them, as in the

Crusades ;
and it was now extended to tliose who sliould rescue the unknown

regions of Africa from the hands of the infidels and pagans, and enlarge the

dominions of the Holy See ; and thus the spirit which had crowned with
success the Spanish and Portuguese arms in the Peninsula and in Africa, was
now invoked in aid of maritime discovery.

In 1441, Antonio Gonzalvez and Nuuo Tristan reached Cape Blanco, and

having taken some Moors prisoners, obtained for them the next year, as

ransom, gold dust and negroes ;
and then commenced that trade which has

been the disgrace of Christendom and the curse of Africa until this day. To
these navigators is by some attributed the discovery of the Cape de Verd
Islands—an honour usually conferred on Antonio Noli, in 1450, but which
were visited by Cada Mosto in 1456. In 1445, Dinis Dyaz, or Fernandez, as

he is more usually called, passed the Senegal river, and reached Cape Verd ;

and in 1449, the Portuguese had colonized the Azores, which had been pre-
viously discovered by the Flemings. ThesS successes having attracted Vene-
tian navigators to tlie court of Portugal, Prince Henry availed himself of
their scientific knowledge, and had his recent discoveries more accurately
examined. One of these navigators, Aloisio de Cada Mosto, a Genoese by
birth, published an account of these countries, to which, by Don Henry's
permission, he sailed in 1454 ; from this it appears that the Portuguese
obtained from their inhabitants a knowledge of Timbuctoo, of the Great
Sahara, and of Lake Tchad. It is remarkable that he supposed the Senegal
to be connected not only with the Niger, but with the Nile, and that generally
the great rivers and lakes have been supposed to intersect the continental
masses and unite opposite oceans. Such an opinion led Alexander the Great
to survey the Caspian

—
possibly to the circumnavigation of Africa—certainly

to our knowledge of the western and northern coasts of America.
In 1456, Cada Mosto again visited the river Gambia ; and aboTit six years

after, Pedro de Cintra gave the name Sieri'a Leone to the mountains which
now bear it : but to the death of Don Henry, in 1463, a temporary suspension
of maritime discovery succeeded. It is marvellous that, with siich clear

views, such extensive means, and such devotion to one object, as are expressed
in the life of that prince, the discoveries of the Portuguese during half a

century under his direction should not have reached the equator ; yet it does
not appear that there was any want of energy or perseverance. The develop-
ment of all great things is slow : we must not despise the day of small things.

The knowledge of the existence of gold has always been among the greatest
incitements to extended discovery. In the middle of the fifteenth century,
gold had been imported in considerable quantities from the coast of Guinea,
and in 1469 the monopoly of the trade was given to Fernando Gomez ; but to

this, as to every similar grant in those times, was attached tlie obligation of

extending discovery, and in consequence the islands on the coast, as far as

Anabon, in lat. 1° 24' south of the equator were discovered ; and the know-
ledge of the coast of the main-land extended as far as tlie northern limits of

Congo. The accession of John II. gave a fresh impulse to the spirit which
Don Henry had evoked in the breasts of the Portuguese, and in 1471 the
Gold Coast was discovered by Juan de Santarem and Pedro de Escobar ; and
on the accession of John II. in 1481, though not without diiBculty, a fort was
erected by Diego de Ambuza, called S. George del Mina, afterwards

popularly El Mina, on the coast of Ashantee ; the king, upon this, assumed
the title Lord of the Gold Coast, and obtained from the pope a con-
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firmation of the grants made to Don Henry, accompanied by a strict proliibi-
tion against the intrusion, within the limits conceded to him, by any other
Christian king. Nor was this caution inoperative, for it proved sufficient to
induce Edward IV. of England to discoxirage the enterprise of his subjects
in that quarter.

In 1484, Diego Cam discovered the river Zaire, or Congo ; and extending
his voyage to the south, returned with ambassadors from the negro sovereigns
of that country, who, being baptized in Portugal, missionaries were afterwards
sent back with them to Africa ; from some of these the king received accounts
of a monarch, whose territories were to the east of Congo, so similar in some
respects to those given by De Rubruquis and others, of Prester John, as to

convince him that the kingdom of that monarch might bo reached by circum-

navigating Africa. That this king was the king of Abyssinia, and the account
substantially correct, can now scarcely be doubted ; its influence on the ex-

tension of discovery by the Portuguese was most important. In 1444, Don
Pedro, then Hegent of Portugal, had proposed to send ambassadors to Prester
John ; and though at that time the intention was not prosecuted, yet it Avas

approved by his councillors, and shows that the desires of the Portuguese had
been turned in that direction. The accounts of the negroes now induced the

king to send expeditions, both by sea and land. Pedro de Covilham, who was

already well acquainted with the Arabs by residence in Africa, was sent in 14SG

by the ordinary route, from Fez to Arabia, and thence proceeded to India.

On his return he visited Sofala, and received there accounts of Madagascar.
On his arrival at Cairo, he found that Alfonzo de Paiva, who had accompanied
him so far, having directions to search for the kingdom of Prester John to the

south, had been treacherously murdered ; and he therefore proceeded himself
to Abyssinia, having sent home to the king aU the information he had been
able to collect.

On his arrival in Abyssinia, although admitted to the highest offices of the

state, he was detained a prisoner, and spent the rest of his life there ; and

lioderiquez de Lima, when sent as ambassador to that country in 1525, found
him still alive. It should seem that he found means to keep up a correspond-
ence with his own country, and there can be no doubt that las accounts con-

firmed the opinion which had already obtained among them, that India could

be reached by the south of Africa.

In the meantime, an expedition, under Bartholomew Diaz, was despatched
to prosecute discovery by sea. He having ]nirsued the customary route along
the coast until he had passed the tro})ic of Cajiricorn, then stood due south ;

and having lost sight of land, and being driven to tlie eastward by heavy gales,

Eassed
the southern point of Africa without knowing it, reached De la Goa

>ay, and discovered Great Fish liiver ; and returning, found he had accom-

plished the object of his voyage. He named it the Cape of Tempests, a name
which the king judiciously changed for that of Good Hope.

Few navigators of that time deserve greater fame than Bartholomew Diaz,
either for boldness or the success it merits and gcTierally secures ; for though
he did not ])roceed far beyond the southern ])oint of Africa, yet

the easterly

trending of the coast could have left no dou!)t on the mind of the navigator, or

indeed of his nation, especially when compared with the accounts of Covilham,
and tlie knowledge that the longitude of Alexandria had been reached so far

to the south, that the route to India by sea had been opened. But before the

Portuguese availed themselves of this knowledge, a fresh era in the history of

discovery, and of the world, had commenced; — indeed, the discovery of

the New World may well be considered as the commencement of Modern

Geographical Science, for from that period until now nothing has remained to

the navigator or traveller but to worlf out and develop its consecjuences.

5 Columbus.—Of Columbus himself little need be said; few names arc

potter known to history than his, nor has the mistaken appellation given to the

new world which he discovered robbed him of his due honour, or placed

Amerigo Vespucci beside him in tlie sanctuary of the tem])le of Fame.
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It is, however, important to remark, tliat Christoforo Colombo was by birth

a noble, hj education a scholar, by necessity, perhaps, a navigator. His

magnanimity, his perseverance, his knowledge, arc due to his antecedents.

Yet does this iu no degree detract from his merit. The accidents of life, in

the providence of God, most frequently determine our position ; our actions

are our own, and those which changed the Genoese navigator into Christoval

Colon, the Spanish grandee and admiral of the Indies, were worthy greater
eminence than he enjoyed

—
placing the country of his adoption first among

the nations of the world, and adding one of the most brilliant to the illumi-

nated pages in which the learning and genius of the country of his birth, at

that period, are enshrined.

Born in 1411, he was, in 1473, in the service of the king of Naples, and

subsequently commanded a squadron of Genoese galleys. He then went to

Lisbon, and found employment in making maps and globes, and may in this

manner have contributed not a little to the success of the Portuguese navi-

gators. At this period of his life he appears to have made a voyage to the

north, and reached the seventy-third degree of latitude in that direction ; and
to have acquired a knowledge of land to the westward, beyond the limits of
the maps constructed after Ptolemy. He also resided some time at the

Azores, and heard there of land to the west, and of tokens of the existence

of man brought by the sea from that quarter. He married the daughter of
Pedro de Perestrelo, who had been governor of Puerto Santo, and thus

acquired the inheritance of his experience and knoAvledge. We learn also

that he had visited the coast of Aft'ica, as far south as the fort El Mina.

Availing himself of the proposals of Martin Bchaim, and other philosophers,
for the use of the astrolabe at sea, he distinguished himself in the paths of

science, and prepared the m-aj for his own future discoveries by framing rules

for the calculation of longitude and latitude, and for thus ascertaining the

position of a vessel at sea w lien out of sight of laud, enabling navigators to

traverse with certainty the pathless regions of the ocean—which, indeed, he
himself was the first to explore.

The knowledge of an ocean to the east of Asia, acquired by Marco Polo ;

of another, extending far to the south and west of Africa, by the Portuguese ;

his own experience of a coast far to the west of Eurojje ; would be sufficient

to account for the decision to which the well-stored mind of Columbus was
directed by his native genius ; but there are not wanting evidences that others

had, before him, arrived at the conclusion that the Western Ocean alone
divided Europe from the Cathay and Zipango of the eastern travellers. Erom
the middle of the fourteenth century, the Spanish and other maps, constructed
no doubt from Italian originals, if not by Itahans, had included islands in the
Western Ocean. The Azores and Madeira ^vere thus laid down many years
previous to the usual date of their discovery ; and in the map of Andrea Bianco,
constructed in 1436, and now preserved in Venice, an island called Antiha is

placed far to the west. On the globe constructed by Martin Behaim, probably
towards the close of the same century, certainly previous to the discoveries of

Columbus, an island of the same name also occurs, in the latitude of the

tropic of Cancer
; and one still larger a few degrees north of the eqiiator,

against which it is noted,
' in 585, Sir Brandran came here with his ships.'

The countries of India, Cathay, and Zipango, appear further to the west;
while to the north, Iceland, and some islands,—indicating, no doubt, the
discoveries of the northtnen,—are delineated.

6 Discoveries of the Northmen.—The researches of the Danish archaeologists
have placed beyond all doubt the discovery, not only of Greenland, but the
northern parts of North America, by the Northmen : these were partially colo-

nized before the end of the tenth century. In the seventh century, they had
extended their piratical expeditions to Ireland ;

in the ninth, they had conquered
the Hebrides, and levied tribute on the coasts of Ireland; before the tenth, they
had discovered and sent colonies to Greenland ; and at the commencement ofthe

eleventh, an Icelander named Biorn, sailing to Greenland to see his father, ^^aa
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driven to tlie soutli-west, where he found a beautiful country. After reaching
his original destination, he returned with Lief, son of Eric the Eed, the

original
colonizer of Greenland. Delighted with the place, they passed the wmter
there ; and, by their estimation of the length of the shortest day, should have
been in about the forty-ninth degree of north latitude. It is, however, un-

certain whether they did not reach a more southern limit. The vines found

by them induced them to name the country Vinland, to which the appella-
tion 'the good' is usually given by the northern writers. But as the

island of Montreal, in latitude 46°, was called by the French the Island

of Bacchus for the same reason, this affords no evidence of their having been
in a lower latitude. The description given of the portion of their discoveries

which they called Markland, agrees well with the western coast of Newfound
land. Prince Edward's Island, and the parts of Nova Scotia, Cape Breton

Island, and New Brunswick, surrounding the Gulf of St. Lawrence; while
the north and east coast of Newfoundland agree with their description of the

land first seen by them, which they named Helleland, and which they say
was a rocky island. It does not appear that any colony was established by
them ; but, in 1121, Vinland was visited by Eric, bishop of Greenland, as a

missionary, and a lucrative trafiic in furs afterwards carried on from
Greenland with the natives. These discoveries were brought to the general

knowledge ofthe rest of the world by the two brothers Zeni, Venetians, who, ia

the service of a chief of the Eeroe Islands, revisited those countries, and to the
information given by their precursors added more, both novel and singular.

As in the case of so many of the early travellers, their accounts are

distorted and obscured, by being mixed with fabulous matter ; but there is no
reason to doubt that they reached Newfoundland, which they termed Estoti-

land or Eastoutland, and Nova Scotia, which they termed Droceo. These
countries are placed in their map more than a thousand miles west of the
Feroe Islands, which they term Friesland. One of the party who had been
taken prisoner, was carried by the natives far to the south, and found there a
civilized people, possessed of the precious metals, living in large cities, with

temples. This account would, no doubt, be connected in the minds of the

cosmographers of the fifteenth century with countries adjoining to India and

Cathay ; for, like Columbus himself, no one seems to have doubted that the
coasts and islands of the western continent were those of eastern Asia ; nor
is this error in distance difficult to account for. The descriptions of Ptolemy
had extended Asia, on the maps of the middle ages, far to the eastward of its

1)roper
position ; the discovery of countries beyond the India known to him

lad, of course, brought the eastern coasts of Asia, as described by Marco Polo,
still further eastward of their real longitude ; and so on Behaim's globe, the

east coast of •

Cipangi' ia placed within seventy degrees of the Azores, and
'India extra Gangem' within ninety, instead of more than double that

distance, as they really are. We cannot, therefore, wonder that Columbus,
expecting first to meet with islands, should think it was possible to reach
land 750 leagues beyond the Canaries, though connecting that land with
India ; more especially as Marco Polo had represented Zipangu to be 1500
miles distant from the main-land, and that in the Sea of China to the south
there were 7410 islands ; for, as he places Cochin China the same distance to

the west that he does Zipangu from the main-land, the conclusion that some
of these islands must stretch far to the eastward seems inevitable, and coidd

not have escaped the sagacity of Columbus.

7 Character of Columbus.—Those considerations justify the opinion already

expressed, that the discoveries of Columbus arc to be attributed as much to

his knowledge as to his genius, as well Jis the decision of Malte-Brun, that

he was more learned and less rash than his
jjanegyrists

have described him,
and may serve to stimulate all gcncrouH minds to the cultivation of know-

ledge, as that which ojicns to genius the patli to fame.

it should be also noted, (hat the same scientillc 8j)irit which aninuited

Columbus was not absent from (he breasts ^}{ many of his contemporaries.
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The knowledge of the circular form of the earth seems to have been the basis
of all their calciUations. "VVe know, from his own account, that it was this

which induced John Cabot to seek a north-west passage to India as the
shortest route from England ; and there is no reason to doubt that, had the

great Genoese not discovered the New World, some other of the enterprising

navigators of that period would have done so. Indeed, John Cabot redisco-

Tered Newfoundland during the second voyage of Columbus, and his son
Sebastian discovered Florida the year previous to that in which Columbus
reached the main-land of the Western Continent. If it be the summit of
human greatness to appear a giant among dwarfs, then do these things detract

from the fame of Columbus ; but if it be greater to be a giant among giants
—

and surely there were giants in the earth in those days—then do they rather
add to and increase it. It was science that led the great admiral to the Mcst,
even if the immediate incitement to follow its leading was derived from

physical causes, the effects of the winds and currents of the ocean.

It is weU known how Columbus first opened his project to the Portuguese
king, and how that monarch failed in the endeavour to rob him of the honour
which must attend its success ; how, to prevent similar treachery, he made
proposals at the courts of Spain and England at the same time ; and how the
former through the noble-mindedness of its queen, Isabella, was honoured to

be instrumental to the discovery of a new world. Columbus left Portugal
in 1484, and more than seven years of doubt and uncertainty were ended by
the agreement made between the great navigator and the king and queen of

Spain, in April, 1492. On the third of August, in the same year, with three
small vessels, and at the most 120 men, his confidence in himself and God to
aid him, Columbus sailed from Palos. On the Gth of September, he left the

Canary Isles ; and, on the 11th of October, after a voyage of thirty-five days,
he chanted ' Te Deum' on the island of San Salvador. Let his biographers
record his trials both before and after—his triumph on that day was a full

recompence for both.
8 Discoveries of the Spaniards.

—Columbus having further discovered

Cuba, Hispaniola, the Haiti of the natives, and bi;ilt the fort of La Navidad,
sailed for Spain ; where, after dangers which would no doubt have frustrated
the purposes of his outward voyage, had they then occurred, he arrived on
the 15th March, 1493. The same year he sailed on his second voyage, from
Cadiz ; and, in 1494, John Cabot sailed from Bristol, and rediscovered New-
foundland. From this time two parallel series of discoveries were can-ied on
in the New World, the one the result of the voyages of Columbus, the other
of those of Cabot ; both those navigators owed tlieir success to the light of
science ; both reasoned, as their countrymen are used to do, from abstract

principles : but, in the endeavour to extend and make available the results of
their discoveries, these were soon forgotten. At the present time, however,
when the whole globe has been mapped out, and commerce is seeking the
shortest routes and readiest channels between the different countries of the

world, it is worth while to remember that these two Italian navigators, at the
close of the fifteenth century, acted on their knowledge of the sphere, and
calculated the effect of great circle sailing. The discoveries of the English and
French to the north of the New World, must occupy a separate chapter in the

history of discovery, more especially as modern discovery in the Pacific has
in a gi-eat measure resulted from them.

The admiral, as Columbus now delighted to be called, soon prepared for
his second voyage. Success dissipated the clouds which had obscured the

prospects of his first. Instead of three small vessels which the little port of
Palos had with difficulty furnished, a fleet of seventeen vessels, manned by
1500 persons fuU of ardent hope, left the bay of Cadiz on the 25th of Sep-
tember. Taking a more southerly coxirse than in his first voyage, on the 2ad
of November he discovered Dominica, passed from that island to Guadaloupe,
and from thence to Hispaniola, where he arrived at the end of the same
month. The fort La Navidad having been destroyed, the admiral chose another
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locality, and laid the foundation of the city Isabella ; and having left his bro-
ther Diego as his deputy, set sail on the 24th April, 1494, with three small

caravels, to examine tne coast of Cuba. Directed by the natives to the south
to search for gold, he discovered the island of Jamaica; but on his return
towards the coast of Cuba, becoming embarrassed among small islands, he

thought, and his crew, desirous to return, gladly encouraged the error, that he
had reached the main-land

; he therefore returned to Hispaniola by the south
of Jamaica. The factious spirit of the Spaniards soon made a voyage to

Spain necessary, and his enemies found means to detain him there till tho

year 1498. He left Spain on his third voyage, the 30th of May, with six

vessels, and taking a yet more southerlv course, was rewarded by the dis-

covery of Trinidad on the 31st July. Entering the Gulf of Paria, he dis-

covered the river Orinoco, and working through the Dragon's Mouth between
the island and the main, extended his discoveries to the island of Mar-
garita, and sailed from thence direct for Hispaniola. Here, again, faction had
been the parent of strife and dissension, nor could the presence of the admiral
himself restore order ; and at length an officer, Francisco Bobadilla, was sent
out from Spain with provisional authority, of which he commenced the exer-

cise by sending Columbus home in irons ; and though ultimately well received

by the king and queen, wlio at his representation recalled Bobadilla, yet was
he not allowed to return himself, but jS^icolas de Ovando was appointed to the

government.
The return of Yasco de Gama from India, by the Cape of Good Hope,

happening at this juncture, and the admiral having declared his belief that
the passage westward to the Indies lay between the lands discovered by him
in his second and third voyages, cupidity

achieved what justice could not

obtain, and Columbus was permitted to depart in search of this route. Ho
sailed from Cadiz with four small vessels, none of which exceeded seventy tons

burden, the 9th of May, 1502, and made Martinique the 15th of Jimc. Pro-

ceeding by Hispaniola and Cuba, he reached the shores of Honduras, and
from thence navigated his little squadron to the Gulf of Darien; but so
unfit were the vessels for the voyage, that he was obliged to seek means of

refitting, and they were only saved from foundering by being run ashore on
Jamaica ; and here his discoveries ended, though not his troubles. Posterity,
uninfluenced by envy, has done to his memory that justice which he failed to
receive from his contemporaries.

9 Successors of CoIu;nlus.—The great admiral was not without worthy
successors. Alonzo de Ojeda, a cavalier of distinction, had accompanied him
in his second voyage. In 1499, Ojeda sailed from Spain with four ships, taking
with him, as one of his pilots, a Florentine navigator, Amerigo Vespucci. Ho
explored the coasts of Venezuela, and returned to Spain. This voyage is

remarkable, not only on account of its connexion with the name subsequently
given to the K^ew World, but also because Ojeda met Englishmen in the Gulf
of IMaracaybo. Vespucci afterwards entered t he service of the king of Portugal,
but soon returned to S])ain, where, on the death of Columbus, in 1506, he was
made chief ])ilot. In 1507, he published an account of his voyages, in which he
claims to himself the discovery of the continent which has since borne his name.

It is, Jiowever, proved beyond doubt, by the evidence of Ojeda and other

eminent navigators, taken on the trial of the suit of Don Diego Columbus

against the royal fiscal, that the first visit of Vespucci was made, as narrated,
with Ojeda, in 1499

; indeed, it does not appear that he made any independent
discoveries, and he can claim no lionour on that account. Impudence often

attracts the attention which modest merit fails to secure.

It appears probable that Columbus gave no name to tho continent, from
the persuasion that it formed part of Asia, and was in the neighbourhood of
India and Cathay, confirmed in this by the cliaracter of the climate, and pro-
ductions of the country

—the gold and pearls which he obtained from tho

inhabitants.

In the same year, 1499, Vincent Yanez Pinzon, who liad, witli liis brother,
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accompanied tlie admiral in his first voyage, sailed from Palos in December,
Math four caravels, pursuing his voyage south until he lost sight of the Pole

Star, on the 20th of January, 1500. He made land 8° south of the equator,
and 2° north of where the Portuguese admiral, De Cabral, arrived three months
later. Both took possession of the new country, in the name of their respec-
tive sovereigns. Pinzon followed the coast northward untU he was rewarded

by the discovery of the gigantic Maranon, from whence he steered through
the Dragon's Mouth to Hispaniola, and thence to Spain, where he arrived in

September.
The same year, (1500), Roderigo Bastidas, taking with him Juan de la

Cosa, who had been, like Vespucci, one of the pilots of Ojeda's expeditions,
sailed from Cadiz with two small vessels. He prosecuted his discoveries on
the coast from tlio most westerly point of Ojeda to the most southerly and

easterly of Columbus.
In the year 1508, Pinzon, now associated with Juan de Solis, sailed again

for the south. They prosecuted their voyage 40° south of the equator, but
not agreeing, returned home ; and, subsequently, De Solis, who, on the death
of Vespucci, had been made chief pilot, sailed again for the south in 1514.
He surveyed the coast with such accuracy as the science of that time permitted,
discovered the river La Plata, and having been killed by the natives, his com-

panions returned to Spain.
lo Era of Conquest.

—The era of discovery was now to be succeeded by
the era of conquest. Spain allotted out her new dominions among those who had

gained them for her, on condition of their founding colonies. In the coloniza-

tion of his portion, Ojeda had been anticipated by a wealthy merchant, named
Nicuessa, who fitted out an expedition from Hispaniola; it had for its pilot,
De la Cosa. Nunez de Balboa and Francesco Pizarro sailed in it, and Her-
nando Cortez was only prevented from joining them by illness. Success did not,

however, attend it, though Balboa established a small colony on the Isthmus of

Darien, and making incursions into the interior, in September, 1513, discovered
the Pacific Ocean. The Spanish king rewarded him by appointing Pedrarias
Davila governor of Darien, who put Balboa to death four years after his dis-

covery had proved that Columbus had in reality given a new world to Spain.
The injustice of the court of Spain to the great admiral was acknowledged,

and in some sort compensated, by the investment of his son Diego with his

honours and offices. This gave a fresh impulse to discovery, and in 1512,
Juan Diaz de Solis discovered the river La Plata, the knowledge of which was
further extended by Sebastian Cabot, in 1527, and by the colonists under
Pedro de Mendoza, while Juan Ponce de Leon, sailing to the north, discovered
Florida and the Bahama channel, where he noticed the north-easterly current,
and thus opened a new and advantageous route to Europe. This discovery
was followed up, in 1519, by Francesco Garay, then governor of Jamaica, who
despatched Pineda to survey the coast. He completed the survey of the Gulf
of Mexico, Hernando de Cordova having, two years before, examined the coast
of Yucatan, and brought back accounts of the civilization and wealth of the
inhabitants

; and Juan de Grijalva, following him, had landed on the coast of

Campeachy, to which he gave the name of New Spain, and he more than
confirmed the accounts of Cordova. In 1520, the discovery of De Leon was
extended to Cape Hatteras, by Vasquez de Aillon, who thus passed into the
limits of the previous discoveries of Cabot.

The conquest of Mexico by Cortez, in 1521, and the subsequent extension
of his power over Honduras, led to discoveries in that ocean which Balboa
had first seen. The ambition of Cortez was not contented with these limits:
the Indies, Cathay, and Zipango were the ultimate object of his desires, as

they were of Columbus himself; and on the discovery of the Strait of Magel-
liaens, he determined to bring the trade of the East to Europe through the
countries which he had conquered. In 1526, he despatched Alvaro de
Saavedra across the Pacific, thus originating those schemes which the jealous
l^olicy of the court of Spain has reserved to be carried into execution by the



MARITIME DISCOVERY. 157

Britisli colonists of North America at the present time, more than three

centuries after. He subsequently despatched a fleet to the north--west, under
Hurtado de Mendoza ; but this returning unsuccessful in 1536, he took the

command of another expedition himself, discovered the peninsula of California,

and the Gulf, which he named the VermUion Sea, afterwards called the Sea of

Cortez. He sailed northwards as far as 40°. Cortez, who may be esteemed
second only to Columbus in the greatness of his views, not only extended by
his own conquests the dominions of Spain in the New World, but rendered
assistance to Pizarro in the conquest of Peru ; indeed, the successes of the

Spaniards in South America must be mainly attributed to him. These now
proceeded rapidly. On the east, Orellana had descended the Maranon, to

which, from his fabulous accounts, the name Amazon was given ; and Valdivia

reached the 40° south latitude on the coast of Chili, and thus, in less than fifty

years the Spanish discoveries in the New "World had been extended over 80*^

of latitude, equally distributed on either side of the equator, and on both coasts

of the continent.

1 1 Vasco de Gama.—The discovery ofthe Cape of Good Hope by Bartho-
lomew Diaz had not been followed up by the Portuguese w ith the spirit they
had previously displayed. It was not until 1497, when Covilham, by his

reports of the knowledge of the Arabs of the Indian Ocean and eastern coasts

of Africa, had fully prepared the way for thepassage by that route to India,
that Vasco de Gama was sent to explore it. He pursued the course taken by
Diaz until the coast trended northward, and thus had the honour to be the first

European who had reached the Indian ocean by sea. He touched at Natal,
and cfiscovered Mozambique, just two months before Columbus set out on his

third voyage. Here he found civilized communities of Moors and Mahometan
Arabs, carrying on a lucrative trade with India

; and from this point the oppo-
sition of the Mahometans was the most serious impediment he had to encounter.

Proceeding northward, he reached Mombaz and Melinda, and from the latter

port steered direct to India, arriving at Cahcut in twenty-three days. He had
taken, as his pilot, a native of Guzzerat, whom he found acquainted with the

astrolabe, and who told him it was in common use among the Arabian navi-

gators of those seas.

By his prudent conduct, De Gama frustrated the machinations of the

Mahometans, obtained the favour of the Zamorin of Calicut, and on his return
took with liim an ambassador from ]\Iclinda to Portugal, where he arrived in

September, 1 199, rather more than two years after his departure. The success
of De Gama stimulated the court of Portugal to new exertions. In the same
year another expedition was fitted out, the command of which was given to
Pedro Alvarez Cabral. It consisted of thirteen ships, and had on board
1200 soldiers.

The course taken by Cabral differed from that hitherto pursued by the

Portuguese, and led to tlie discovery by him of the coast of Brazil, in 17° south
latitude. Writers have difl'cred m opinion as to the motive which induced
Cabral to this course ; some liave attributed his discovery to necessity, some
to accident, some to storms, others to the endeavour to avoid them ; but it

seems probable that, like Cabot, from his knowledge of the properties of a

sphere he shaped liis course the sliortest way. It has already appeared, that
tne great navigators of this age depended much on their mathematical know-

ledge. Merrator's projection liad not as yet distorted the surface of the

globe, and altered the api)arent relations of countries to each other. Tho
course necessary to dear the western point of Africa would be the shortest
route to Brazil; Cabral took that course, and arrived there. The claim of

Portugal to this country was not disputed by Spain, and she retained pos-
session of that which the science of her navigators had discovered for her.

In the passage of the Cape, Cabral experienced severe weather, and lost

four of his ships, in one of which was Bartholomew Diaz, who thus perished
in the endeavour to extend and complete his own discovery. Cabral, however,
reached Calicut with six ships, established a factory there, examined the coast
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of Cocliin, and nearly as far soutli as Cape Comorin; and having taken
ambassadors from tke principal cliiefs of that coast, returned to Portugal. In
the interim Juan de Nova had been despatched with four ships to join him,
arid had discovered the Island of Ascension, and reaching India, engaged and
defeated the fleet of the Zamorin, returning with rich cargoes. De Nova
discovered St. Helena, which from that period has been a place of refresh-

ment to those engaged in the India trade.

In the spring of 1502, De G-ama, whose reception had not been most

t
ratifying on his return from his first voyage, was placed in command of a
eet of twenty ships, and proceeding direct to Qudoa, on the east coast of

Africa, he compelled the king to pay tribute to the crown of Portiigal.

Passing from that port to India, he discovered the Seychelles, and at the

request of the Christians whom he found in Malabar, he left some ships for

their protection, and returned with great treasure obtained by the defeat of

the fleet of Calicut. Vincent Soarez, whom he left in command in his absence,

neglecting the orders he had received, cruised off" the coast of Arabia for prizes,
discovered the Island of Socotra, but was ultimately lost in a monsoon.

12 Conquests of Portugvese.
—In 1503, Francisco de Albuquerque sailed

with nine ships for India. He found the king of Cochin driven from his

country by the Zamorin, who had after their first visit been hostile to the

Portuguese, in consequence of the bad conduct of those left by De Gama at

his factory. Albuquerque restored the king of Cochin, and obtained from him

permission to buUd a fort in his dominions. Footing having been thus

obtained, the era of conquest in India commenced. Albuquerque returning
to Portugal was lost, but his nephew Alfonzo afterwards termed the Great

by the Portuguese, arrived safely with much treasure.

From the first, discovery in Africa and Asia had been carried on by the

court of Portugal as a national affair, and now, as a further step towards

permanent possession and empire in the East, Francisco de Almeyda was
sent out with the title of Viceroy and Governor-General of the Indies. He
sailed, in 1507, with a powerful armament, reduced Mombaz, and after

defeating the combined fleets of Egypt, Cambay, and Cahcut, and subduing
the Mhole coast from Diu to Cochin, he returned, and was succeeded by
Alfonzo de Albuquerque, who established his government at Goa, and from

thence, in 1509, sent Lopez Sequiera to make discoveries in the East.

Sequiera reached Malacca, and, in 1511, Albuquerque followed him, re-

duced that place, and sailed to Sumatra, where he established a fort ; and

having afterwards taken Ormuz, secured the supremacy in those seas to the

Portuguese. Thus conquest and discovery proceeded hand in hand. In 1506,
Tristan d'Acunha discovered the island which still bears his name. Soarez
and Simon d'Andrada discovered the Maldives, and Lorenzo d'Almeyda took

possession of Ceylon. In 1511, Francesco Serrano and Diego d'Abrecy, tmder
the orders of Albuquerque, reached respectively, Ternate and Amboyna. In
1521, the Portuguese took possession of the Spice Islands, built a fort at

Ternate, and here Antonio de Britto met the companions of Magelhaens. In
1517, Soarez had sent Andrada to open the trade with China.

13 Magelhaens, his Circumnavigation.
—The discoveries of Diaz and

Columbus, De Gama and Magelliaens, of Balboa and Cortez, had now brought
(he Spaniards and Portuguese into collision among the eastern islands of Asia.

The voyage of Magelhaens was the natural result of previous discoveries,
and of the antagonism of Spain and Portugal. The Portuguese had pene-
trated to the islands of the China Sea. Balboa had proved the discoveries of

Columbus to be in a New World. Both the admiral and Cortez had aimed
at reaching India by a westward route. It remained to ascertain the limits

of the new continent, and whether a passage through it or round it tn as to be
found. This Cabot had endeavoured to do towards the north, and Magelliaens,
more fortunate, succeeded in effecting to the south.

Fernando Magelhaens had attained to some note among the Portuguese
commanders in the Indian seas j but, disgusted with the treatment he received
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from those in power, readily embraced offers made him by the king of Spain.
The service of Spain was at this time more tempting than that of Portugal,
inasmuch as it ofl'ered a better field for individual exertion ; the subjects of the
one being permitted to undertake expeditions on their own account, while the
discoveries and conquests of the other were carried on under the direction
and at the expense of the government.

14 Pope Alexander's Division of the World; its Consequences.
—When

Pope Alexander VI., in the plenitude of his vicegerency over the world, had
divided the globe by a line drawn from north to south, 100 leagues westward
of the Azores, and. conferred all countries discovered within 180 degrees to
the west upon the crown of Spain, and all within the same distance east upon
that of Portugal, he laid, as ignorance commonly does when it assumes the
office of arbitrator, the foundation of future disputes.

The dimensions of the world were not at that time accurately detei-mined,
Asia being supposed to extend far to the east of its just limit. The Spaniards
and the Portuguese, having now occupied opposite sides of the globe, began
to question how far their rights under the papal grants extended. The recent
discoveries of the latter, opening the commerce not only of the Spice Islands,
but of China and Japan, were regarded as of more than ordinary importance—
as, indeed, the fulfilment ofthe main object of both nations. According to the

globe of Martin Bchaim, the Moluccas would fall within the limits of Spain;
moreover in 149 1, a convention had been held, at which the two governments
agreed to remove the line 370 leagues west of the Azores. Portugal by this

established, indeed, her right to Brazil, but endangered the loss of it in the
islands of Eastern Asia.

Magelhaens, with the ardour of a new convert, maintained the right of

Spain to the Moluccas, and undertook to conduct a fleet to them by a westerly
route. He sailed with five vessels, the largest of which did not exceed 120
tons burden, and only 260 men under his command, on the 20th September,
1519, made Brazil, and proceeding south discovered a harbour, which he
named St. Julian, in latitude 50°. Here he determined to winter, but a

mutiny breaking out, he assassinated one, executed another, and abandoned
a third of his lieutenants, and by these severe measures brought his crews to
obedience. Here he met with the Patagonians, and sailing from thence in

October, 1520, soon entered the strait which bears his name. In the moment
of success, one of his ships deserted him, and another having been wrecked

previously, he entered with only three vessels the South Sea, which, seven

years before, Balboa had first seen from the mountains of Darien. He
crossed the vast expanse of ocean without discovering more than two of its

nunicrous groups of islands—it is uncertain which these M'cre—and reached
the PIiili])pines in March, 1521, nearly four months after he left the land.

Here he was well received by the king of Zebu, but engaging in the quarrels
of tlie natives, he was killed in battle, and many of his men afterwards
massacred. On his death, the Spaniards destroyed one of their ships, and
with the two remaining went in search of the ^Moluccas. Touching at Celebes
and Borneo, they arrived at Tidor, and were joyfully received by its king, who
was tlien at war with the king of Ternate, who was supported by the Portu-

guese. Sailing from thence, one of the vessels, obliged to put back, was

ca])tnr('d by the Portuguese; the last remaining one, the Vittoria, now com-
manded by Seljastian del Cano, liaving doubled the Cape of Good Hope,
reached San Lucar on the 0th of September, 1522, having circumnavigated
the globe for the first time, and been absent from that port about three years
and foTirteen days.

In 1525 Sebastian sailed again, in a fleet commanded by Garcia de Loyasa,
from Corunna, passed the Straits of Magelhaens without accident, but, on

reaching the oce*n one of the vessels was detached from the squadron in a

storm, and with much difficulty reached the coast of Mexico. In the passage
Loyasa died, and Sebastian sunived him but a few days. Now under tno
command of Solazor, passing the Ladrone islands, the fleet reached the
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Moluccas ; and here, in contest with the Portuguese, many were kUled and
taken prisoners, and Fernando de la Torre, with the remnant, reached Spain
in 1534. From this time, discovery in the Pacific, as the Spaniards of Peru
and Chili had, from their experience of its character, named the new ocean,
must occupy a separate place in history.

15 Consequences of Discovery to Science.—The immediate consequences of
the remarkable voyages of Magelliaens, and the fleet of Loyasa, were not so

great as might have been expected, although that of Saavcdra must be con-

sidered as a result of the former; nevertheless few have been really more

important, and no country has derived more benefit from them, or availed

herself of the road thus opened, more readdy than England.
The consequences to science were great, though not, perhaps, so apparent.

It was not necessary, indeed, that the rotundity of the earth should be thus

proved ; but they afibrded a means of estimating, approximately, its proper
size, and obtaining more accurate ideas of the true length of a degree of

longitude. The difference of time consequent on the rotation of the earth

was also noticed, and must have exercised much influence on the astronomical

speculations of that period. In 1543, Copernicus published his system of the
motions of the heavenly bodies. The discoveries of MageUiaens and del Cano

may have formed the basis of his theory.

CHAPTER II.

§ 1. Discovery in Newfoundland: John and Sebastian Cabot.— 2. The French in Canada:
Cartier.— 3. Voyages to the North-East: Chancellor.— 4. The English in the racific;
Drake.— 5. Discovery to the North-West resumed; Davis, Hudson, Baffin.— fi. Junction
of the two oceans: Juan de Fuca.— 7. Discovery in the South Sea: tlie East India

Companies.—8. The Buccaneers : Dampier.—9. The Hudson's Bay Company: Dobbs and
Middleton.—10. Eussian discovery to the North-East : Behring.

T\ISCOVERT of Newfoundland : John and Sebastian Cabot. — The
,

t J extremity of the New World had now been discovered to the soiith,

and in this Magelliaens was much facilitated by its compact form. Those
who had followed the Northmen to the west had not been less dUigent or less

enterprising, though less successful, the irregularity of the coast detaining
them of necessity for a much longer period

—
nay, in connexion with the rigour

of the climate towards the north, has detained them till now.
If the Spaniards and Portuguese claim the honour of southern discovery,

to the English and French belongs that of extending our knowledge towards
the north ; but it should be remarked, that in either case the leaders were
Italians,

—in the one, the great Genoese, and in the other, the scarcely less

eminent, though less fortunate Venetian.
The voyages of the Northmen were not followed up until a century

after. This is easUy accounted for by the political circumstances of the

time, leading men rather to the conquest and consolidation of kingdoms
already known, than to the discovery of new worlds abroad ; nor would it,

in all probability, have been then attempted, but for the hope of arriving at

Cathay by a shorter route, and thus securing a monopoly of its commercial
treasures. The words of Sebastian Cabot— '

Understanding, by reason of the

sphere, that if I should sail by way of the north-west, I should by a shorter
track come into India'—are most worthy of constant recollection, because they
show that the voyages made by him and his father were not merely conse-

quences of the first voyage of Columbus, but the result of independent de-
ductions from known mathematical truths.

HenryVII.had received the propositions of Bartholomew Columbus favour-

ably, and it is not impossible that he might have ultimately closed mth them.
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When, therefore, John Cabot laid his plans and demonstrations before him,
confirmed by the success of the great admiral in his first voyage, it is not

surprising that he should have readily adopted them. John Cabot, as his

real name, Giovanni Cabotto, was Englished, by birth a Venetian, had been

residing in the city of Bristol, then the first maritime port of England, prior
to 1475. To him and his tliree sons Henry granted letters patent, dated the
5th March,

' in the 11th year of oui* reign'
—i.e. 1496— ' To sail under the flag

of England, and take, subdue, and occupy, as lieutenant of the king, such

towns, cities, castles, and isles, as they might discover.' But the projected
voyage was not only to be one of discovery, conquest, and occupation ; trade
was to be a principal object. The monoix)ly of the trade of the countries
was given to the adventurers, who were to tit out five vessels at their own
'
costs and charges.' The merchandise brought back was to be free from

customs duty, and one-fifth of the profit was to accrue to the king. The
expedition set sail early in the year 1497, and on the 24th of June land was
discovered. This, as first seen, was called

' Prima Vista ;' and according to

the then usual custom of navigators, an island lying out from the land was
named St. John's, being discovered on the feast of St. John the Baptist.

In the year following the king gi'anted a second patent, in which the recent

discovery of land and isles by
' the said John Kabotto' is recited, and in which

it is expressly provided that he may act by deputy, and of course superseding
the first, which was granted to him and to his sons, being given to him and
in his name only. It does not, therefore, appear strange that the next voyage
should have been undertaken, not by John, but by his second son, Sebastian,
who had accompanied him in the first. John Cabot must, at this time, have
been probably fifty years old, and having pointed out the road, future dis-

coveries were wisely committed to the son, who, though then only twenty-
three years old, had the experience of one voyage, and the benefit ot his

father's advice, to temper the ardour of youth. Indeed, as appears to have
been the case with all the great navigators of that era, his education seems to

have peculiarly fitted him for the service in whicli he was to engage. Born
in Bristol, he had been, when very young, taken by his father to Venice, where
he had the opportunity of acquiring the highest mathematical and nautical

knowledge of the time. In his after life he was justly esteemed as one of the

greatest navigators in the world, and it is probable his early youth was not
without promises of his future greatness.

Sebastian sailed in the summer of the year 1498, and, according to Peter

Martyr, \\ ith two ships and three hundred men. He directed his course so far

to the North Pole, that he found continual daylight ;
and even in the month

of
July,

his progress was impeded by ice. Finding the land to the north of
5G° still continent, he turned to the east, and having sailed probably as far as

76° 30* north, he turned to the south, and followed tlie coast, which he found

trending towards the west, until he reached llic latitude of the Strait of

Gibraltar, and thence until he had the Island of Cuba on his left in nearly
the same longitude. AVhatcver latitude may be conceded to this account,
even if with Gomara we limit it to 38°, there seems no reason to doubt that

Sebastian Cabot must have sailed far down the coast of North America, and

possibly anticipated the discovery of Florida by Ponce de Leon by twenty
years ; for he noticed the gulf stream and its westerly direction. Irom the
numljer of fish which were found on these coasts, and whicli, on his first

voyage, the natives had called Baccalliaos, he gave that name to tlie coast he
had discovered ; and to the fishery thus brought into notice must be ascribed

the subsequent further knowledge and colonization of the more northern por-
tion of it.

Sebastian returned at the close of the same year, and in the following

year, 1499, probably made a third ^()yage, and sailed still farther south. This
was the same year that Ojeda was on the coast of Guiana, and rcjiortcd to

have found Englishmen in the bay of Maracaybo; and though tiiere is no
evidence that they belonged to the expedition of Cabot, and we know that

II. M
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others were at the same time engaged in i)rosecutmg discovery in those seas,
it should not be without notice, because it is the fate of nations which, Uke the
northern, have for the most part left to individual enterprise what the southern
have undertaken as national, that much of their labour and the knowledge
consequent upon it has been leftunchronicled.

2 The French in Canada : Cartier.—Of S-^-bastian Cabot we hear nothing
more ttntO. 1512, when he entered the service of Spain, In the interim, Gaspar
Cortereal, a noble Portuguese, fitted out two ships to prosecute discovery to
the north-west, to which his father, John Vaz Costa Cortereal, had, as it is said,
sailed in 1463, and discovered the land of Baccalhaos. Sailing in the year 1500,
he found a country distant from Europe two thousand mUes, and stretching west
and north-west; and coasting it for six or seven hundred miles without reaching
its termination, concluded it to be part of the main-land which had been dis-

covered the year before. If this account may in the least be depended upon—
and from its inaccuracies in date, as well as from other causes, it appears far

from indisputable
—the description of the inhabitants would accord with those

of New England, Nova Scotia, and Newfoundland ; whUe that of the country
and climate would agree better with a more northerly latitude ; and accord-

ingly it is usually supposed that Cortereal coasted along Labrador. He reached

Portugal, on his return, on the 8th October, 1501. It is said that Cortereal
saded on a second voj-age, and reaching Hudson's Strait, was never afterwards
heard of. There is, however, a discrepancy in the date, which is fixed at 15th

May, 1501. It is scarcely possible that his first voyage should have occupied
more than a year, or that he should have spent a winter on the coast. His
brother Michael also perished the following year in an endeavour to recover
him.

During the Hfe of Ferdinand of Spain, Sebastian Cabot remained at his

court, and in 1515 was a member of the Council of the Indies ; in 1516, a

voyage to the north-west, projected by him, was prevented by the death of
the king, and afterwards Sebastian returned to England, and the following

year sailed in an expedition fitted out by Henry VIII., under the command
of Sir Thomas Pert, in which, having reached latitude 67° SO*, the unfitness
of the commander for his office led to the return of the expedition. It is

usually supposed that Pert and Sebastian Cabot proceeded southward to
Porto Eico. It is, however, more probable that the English vessel seen there

by the captain of the caravel Navarro was one of the expedition despatched
from Bristol in the year 1527, by Mr. Thomas Thome. It consisted of two
vessels, one of which was lost on the coast of Newfoundland ; the other, it

seems probable, from the account of John Eut, who commanded it, proceeded
southwards.

From the period of the discovery of Newfoundland, the value of the
fisheries had attracted yearly more visitors from Europe. The French, under

Denys and Aubert, made voyages there in 1506 and 1508. It was not, how-
ever, tiU 1524, that the French fairly entered on the field of discovery. In
that year, a Florentine, Giovanni Verrazzano, sailed in command of four
French vessels, coasted the continent of America from 34° to 50°, and re-

turned the same year. Nothing further was done by them until 1534, when
Jacques Cartier, at the suggestion of Phihp Chabot, then Admiral of France,
sailed from St. Malo in April, and having circumnavigated Newfoundland,
returned to France in September. The next year, he sailed again in May,
with three ships, and examined the Gulf of St. Lawrence, which he had dis-

covered in the previous voyage, named the Bay des Chaleurs, and the Penin-
sula of Gaspe, and passing the Island of Anticosti, he entered the Eiver St.

Lawrence, giving to the northern channel between that island and Labrador
the name since extended to the whole river and the gulf into which it flows.

He ascended the river as far as the island now called Montreal, to the hill in

the centre ofwhich Cartier had given the name Mont Royale. Here he found
the Indian town Hochelaga. Ketuming to France, be arrived at St. Malo,
July 6th, 1536.
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Tn the year 1540, Jean Fran9ois de la Eoque, Lord of Roberval in Picardy,
sailed in command of a fleet, as viceroy of the French monarch in his newly-
discovered kingdom. Cartier had been sent to prepare for his reception, aud

proceeding past Hochelaga, built two forts; but finding the Indians, before
so friendly, now violently hostile, in consequence of the death of their chief,
whom Cartier had in his second voyage carried to France, he sailed down the

river, and met the viceroy on the coast of Newfoundland ; but, notwithstand-

ing his arrival, returned to France, and died shortly after. E-oberval explored
the River Saguenay, which Cartier had discovered, and returned also to

France. In the year 1549, he, in conjunction with his brother, fitted out
another expedition, of which the fate has never been ascertained. These

voyages, however unsuccessful, led to the knowledge that a profitable trade
in furs and sea ivory might be carried on in those countries, and to their
ultimate settlement by the French.

3 Voyages to the North-JEast : Chancellor.—The scientific spirit which
had animated Columbus, Cabral, and Cabot, was not in England diverted from
its original purpose by success. The endeavours to reach the Indies by the
shortest route had led them to the discovery of the northern portions of the
New World. The last voyage in that direction had, however, been made in

1536 by one Thomas Hore, of London,
' a man of goodly stature and great

courage, and given to the study of cosmography.' This had been lamentably
disastrous, and for a time the efforts of the English in that direction languished ;

but the return of Sebastian Cabot revived the spirit of discovery, and directed
it into a new channel.

The shortest route from England to Cathay he knew must be by the

north-east, and accordingly, having been appointed grand pilot by Edward VI.,
and governor of a company of merchants associated for the purposes of dis-

covery, under his direction, a fleet of three ships, the command of which was
given to Sir Hugh Willoughby, was despatched to the east in 1553. Two of
these vessels were lost on the coast of Lapland, and their commander with
their crews perished miserably ; but the third, under the command of Eichard

Chancellor, pilot-major to the expedition, taking a more northerly course,
arrived safely in the White Sea ; and he, travelling over-land from thence to

Moscow, opened those commercial relations with Russia which led to the

establishment of the Muscovy Company, and which have been continued with
80 much advantage to both nations until now. Returning from a second

expedition with an embassy from Russia, Chancellor was wrecked, and lost

his life, on the coast of Scotland. In 1556, Stephen Burroughs, who had been
with Chancellor, saw Nova Zembla, and subsequently, under the direction of

Cabot, reached the River Pechora.
The English were followed in this direction by the Dutch. In 1594, four

vessels left the Texel under the command of William Barentz. One division

of this fleet, under Barentz, reached the northernmost point of Nova Zembla;
the other, under Conieliz Nay, the Sea of Kara. This led to a second voyage,
which was altogether unsuccessful ; notwitlistanding which, the merchants of

Holland, stimulated to exertion, perhaps, by the offer of a large reward tor

the discovery of a North-East passage, again sent out Barentz, and with him
Cornelius Rijp. Barentz reached Sj)itzbergen, and returning, was caught in

the ice to the east of Nova Zembla, and being forced to winter in that island,

died there.

4 The English in the Pacific : Brake.—It was not, however, only to the

north that England was now prosecuting naval adventure; the progress of

the Portuguese and Spaniards in the South Sea soon excited the enterprising

spirit of lier children.

In 1534. Alcazava had sought to reach Peru by the Strait of Magclhaena.

Although his expedition was disastrous, yet it increased our knowledge of the

south-eastern part of the New World. In 1539, Camargo followed him
with Bcarcelv better success, although he succeeded in reaching Peru. In

1557, Ladrillero surveyed the strait. In 1542, Villalobos made a settlement

H 2
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on the island discovered by Magelhaens, and extended the knowledge of the
ocean and some of the islands of the Pacific, to the group named by him
the Philippines, He, however, failed in the object of his voyage yiz. to make
a settlement on those islands, was compelled to submit himself to the Por-

tuguese, and died at Amboyna.
The discoveries of the Portuguese among the islands of the Eastern

Archipelago, and their knowledge of a portion of the island since called

Austraha, had led to the conclusion that a great southern continent existed in

that direction. One of the vessels of Villalobos, endeavouring to return to

Spain by the east had touched at New Guinea, to which that name was then

given, and which was supposed to form part of this southern continent. In
1564, an expedition was fitted out to establish a colony at the Philippines,
and placed under the command of Miguel Lopez de Legaspi With him was
sent Andres Urdaneta, who had been with Loyasa ; and when the first object
of the voyage had been accomplished, and Manilla made the capital of the

Spanish possessions in the Indian seas, Urdaneta endeavoured to return across

the Pacific to New Spain, which hitherto no navigator had done. Acting,
doubtless, on the same rules ol abstract science which had guided Columbus,
Cabral, and Cabot, Urdaneta steered a northerly course, and succeeded in

reaching the Spanish possessions in America without difiiculty, and from that

time the Manilla fleet made its annual voyage across the North Pacific. At
this period the discoveries of the Spaniards in the South Sea were carried on
with much boldness. Juan Fernandez, seeking a course from north to south

along the coast of Peru, steered westward, and discovered the island which
still bears his name ; he also ascertained the regular direction of the winds
in those latitudes. He appears to have discovered other islands far to the

westward, possibly New Zealand. In 1567, Alvarez de Mendana sailed from

Callao, discovered, the Salomon and other islands ; and, on his second voyage,
thirty years after, he farther discovered the Marquesas, and some minor

groups, but failed to find the Salamon islands. Such were the consequences
of the imperfect reckoning which, in the infdncy of nautical science, navigators
were able to make.

In the interim, however, a new era had opened upon the history of maritime

discovery, by the appearance of the English in the Pacific. The misfor-

tunes of Alcazava, and those who followed him, had invested the Straits of

Magelhaens with terrors to the minds of the Spaniards ; and though Legaspi
had traversed them without difficulty, yet the success of Urdaneta had

opened what seemed a more desirable route, and reahzed the aspirations of
Cortez. But this very success was to be the cause of the danger they
afterwards experienced from Drake and his followers. The voyages of the
Manilla fleet had become known in Europe ; already the plunder of the

Spaniards in the Gulf of Mexico was looked on by the English as the
easiest means of acquiring wealth, and it was believed that treasure was

transported across the isthmus of Central America. To intercept this. Sir
John Hawkins had, in 1567, made a voyage to the Spanish Main, and sailed

as far south as the Falkland Islands, which he named after himself and his

queen, Hawkins' Maiden Land; and, in 1573, Francis Drake, who had

accompanied him, sailed with two ships, and, landing on the isthmus, was the
first Englishman who saw the Pacific Ocean. From thence he returned with

great treasure, and was followed, in 1575, by John Oxenham or Oxnam, who
crossed the isthmus, built a small vessel on the opposite coast, and took two

wealthy prizes from the Spaniards. He was, however, taken prisoner, and,
with his men, put to death ; but these two voyages, doubtless, animated the

English people with the desire to extend their expeditions against the

Spaniards along the western coasts of the New World.
Drake, like most of the leading English navigators of that time, was from

the West of England. He was born at Tavistock, in Devonshire, and brought
up to the sea. Having dissipated, in profuse liberality, the riches he had
acquired in his second voyage, a fleet of five vessels was fitted out for him ;
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the largest of which was, however, of only 100 tons burden, and the wliole

only carried 164 men. He sailed on the 13th of December, 1577, from

Plymouth. He reached the La Plata on the 14th of April following, and was
there obliged to abandon one of his vessels. In June, he made Port St. Julian,
and remained there two months ; sailing from thence on August 17th, 1578,
now with only three vessels, he passed through the Strait of Magelhacns,
and discovered that the western portion of the land was not continuous, but
an archipelago of islands. Driven by a violent gale far to the south and west,
one of his vessels parted company, and was never heard of afterwards. Drake,

again driven to sea by the violence of the weather, was separated from his only
remaining companion, which, returning by the strait, reached England safely ;

he, running still further south,
'
fell in with the uttermost part of the land to the

South Pole,' and was the first to discover the Cape,
' without which there is

no land to be seen to the south—but the Atlantic and South Sea meet in

full scope.' This he places in latitude 56°, the exact position southward of

Cape Horn. The Archipelago he named the Elizabethides, in honour of his

queen. Proceeding northward, and amassing great treasure by tlie way, he
reached Callao on the loth of February ; there having plundered the vessels

in the harbour, and learnt that the Cacafuego, a large vessel, had recently
sailed, laden with treasure to Panama, he made all sail in pursuit, and soon
overtook and captured her. The booty taken was estimated at £150,000
sterling.

Having now succeeded in the main object of his voyage, Drake was
anxious, as well as his men, to return home, and he determined to attempt
this by the most direct route. Accordingly, having refitted, and guided, no
doubt, in some measure, by charts which he had recently taken from a

Spanish vessel, Drake stood directly to the north-west, and sailing 1400

leagues, without seeing land, reached the 42° north latitude. Here he found
the cold intense, but proceeding still north he made land in latitude 48° ;

when finding the cold increasing, and the land trending to the north-west, he
renounced his intention, and turned his course to the south, passing along
the coasts, already probably known to the Spaniards, of which, however,
he took possession, and to which he gave the name of New Albion. From
hence he determined to sail westward, and having discovered some islands,

at length reached the Moluccas, and from thence, by the Cape of Good Hope,
sailed to England, where he arrived, September 26th, 1580, after an absence
of nearly three years.*

It has been made a matter of dispute, how high a latitude Drake suc-

ceeded in attaining. It appears probable, that instead of reaching only
48°, he in reality sailed past that parallel, for from Vancouver's Island, in

49°, the coast very apparently trends westward. His correct observation

of latitude towards the south is, indeed, the only thing that makes against
this hypothesis ;

but in any case the easterly variation of the compass, if

as great then as now, would give that impression of the direction of the

land obsen-cd by him, and it is so delineated in the early Spanish charts.

The true direction of tlie coast from Cape St. Lucas to Cape Mendocino is

N.W. 2-^-. while that of Vancouver's Island trends N.W. by W. If Drake
was wrong in his reckoning six degrees, he still must have gone as far north

as Cape Mendocino, but if, as appears more likely, he reached tlie island

afterwards named from Vancouver and Quadra, the description of the coast

will appear more consonant with our present knowledge. In any case the iianu)

San I rancisco may well remind Englishmen of this voyage of their great
sea captain.

5 Discovery to the North- West resumed : Davis, IIudso)i, lutjjiii.
—Martin

Frobisher, the worthy comrade of Drake and Hawkins, by the 8Ui>port of the

• Tlie voyage ol MaRcIliacns had occupied tlirec years and lLirty-»cveu days ; that of Drake?

only two years and ten nionthi-.
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Earl of Warwick, -was enabled, in 1576, to fit out a fleet of three vessels for

further discovery in the north-west. He left Yarmouth on the 19th of June,
and on the 11th July made the southern point of Greenland ; here one of his

ships left him, and returned to En<];land. Sailing from thence south-west, ho
made land in G2°, which was shut in by an impenetrable barrier of ice. This

must either have been the northern coast of Labrador, or the eastern shore of

Hudson's Bay, or Southampton Island ; from the time taken in sailing, the

latter is not improbable, and if so, Frobisher penetrated into Fox's Channel.

Here he met the Esquimaux, and returning with some of these '

strange
infidells,' reached home the 2nd of November.

It is probable that this discovery would not have been followed up,

although he was higlily commended
' for the great hope he brought of finding

a passage to Cathay,' had not there been among the specimens of the produc-
tions of the new country which he brought home, a piece of black stone like

coal, which probably contained pyrites, led to the belief that gold existed in

that region ; and, in consequence, with a '

royal ship' added to his former
little squadron, Frobisher sailed again from Blackwall in May, 1577. On the
16th of July, he again entered the strait wliich he had discovered, loaded his

vessels with '

ore,' and returned. Whether from want ofknowledge or any other
cause cannot now be ascertained, but the report of those who were appointed
by the queen to examine the ore was favourable, as was the opinion of all

men respecting the probable discovery of a north-west passage. Another

expedition was therefore prepared, and in 1578, fifteen vessels, fully appointed,
assembled at Harwich ; in August, after liaving passed through the greatest

dangers from the ice and fogs, and wandered to the north-westward far from
their intended track, they reached the place of their destination. The losses

experienced marred the prospects of the ex]iedition, and Frobisher reluctantly
returned home. It is said that he subsequently made another voyage, of

which, however, no particulars are known.
In 1583, Sir Humphry Gilbert, half-brother to Sir Walter Ealeigh, made

three voyages to take possession of Newfoundland, of which, and other coun-
tries in America, he had obtained the gift from Queen Elizabeth. Unsuccessful
in all, he in the third, after surveying some portion of the coast of that

island, returning home, perished. These abortive efforts were followed by
those of Sir Walter himself, of De la Eoche, Chauvin and Pontgrave, and
of Champlain, which led to the accurate knowledge of the entire coast from

Virginia to the Gulf of St. Lawrence. .This, however, belongs rather to the

history of colonization than discovery.

Discovery to the north-west was resumed in 1585, when two vessels,

equipped at the expense of some merchants in London, solely for that purpose,
sailed from Dartmouth, under the command of John Davis, on the 7th June,
and on the 19 th July reached the shores of Greenland. Coasting towards the

south, in the latitude 60°, he found the land trending towards the west,
' and

after fifty or sixty leagues, it failed, and lay directly north.' He followed
the coast for thirty leagues, and then steered north-west, and found land in
60° 4/y, which he coasted for five days, and entered a strait, or sound, some
twenty or thirty leagues wide, in which, sailing in open water for eighty
leagues, he at length determmed to return home, where he arrived on the
30th September. He subsequently made two more voyages, but without
further success than tracing the outline of the land as far as Hudson's Strait.
In 1602, George Weymouth was sent out, but returned without effecting any-
thing. In 1605, the King of Denmark sent an expedition, under English
commanders, Cunningham and Hall ; and in 1606, the Indian merchants
another, under John Knight ; both were unfortunate and unsuccessful. Bub
in 1607, Henry Hudson sailed, with only one small vessel, to find a passage,
if possible, directly across the pole. He made land in latitude 70°, and still

further northward, in 73°, he named a bold headland Hold-with Hope ; this,

probably, was not again seen till Scoresby's voyage in 1822. Having passed
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the latitude of the north of Spitzbergen—viz., 81° SC, and his provisions fail-

ing, he returned home. In 1608, he set out on another voyage, -svhich, being
like the first, under the patronage of the Muscovy Company, had in their

minds an Eastern direction. Hudson, however, soon gave up his attempt
towards the east, and returned. He was again sent out in the service of the
Dutch East India Company, and having apparently determined that if a pas-

sage was to be found, it would be to the north-west, he again abandoned the
search towards the east, after reaching Wardhuys. The result of this voyage
was the discovery of the river which bears his name. In 1610, he was again
in the service of Englishmen. Sir John Wolsteuholme and Sir Dudley Digges
were the chief promoters of this enterprise, in which Hudson made the dis-

covery which has most tended to immortalize his name. He followed the
track of Davis, reached the island now known as Resolution Island, and
entered the strait which was destined to be called after him, where he observed
the same westerly current which Davis had before noticed

-,
from whence, pro-

ceeding westward, he entered the sea or bay since so well known by his name,
and by the Company which subsequently adopted it, and which has exercised
so powerful an influence over the northern parts of North America. Hudson
named the capes at the entrance of the bay after his patrons, and that to the
south still bears the name of Wolstenholme, as do the islands near it that of

Digges. Having made this discovery, he went in search of a fitting place to

winter. On the breaking up of the ice, he weighed anchor to return home ;

but shortly a mutiny broke out, and Hudson was set adrift with eight of his

men, and left to perish.
In the course of discovery to tlie north-west, Hudson emulated, if he did

not exceed, the services rendered by Frobislier and Davis. In 1612, Hudson
was followed by Captain Thomas Button, in vessels fitted out by the same
adventurers. He discovered Nelson Eiver, and wintered there, and in the

spring, having reached latitude 65°, returned home.
The subsequent voyages of Hall, Gibbons, and Fotherby, produced no

rcsidts ; but in 1615, the Muscovy Company sent out Eobcrt Bylot, who took
with him, as pilot, William Baflin, the fourth great name in north-western

discovery. Having reached Greenland, Bylot sailed through Hudson's Strait,

by Salisbury Island, into the channel afterwards called Eox's Channel, and
there made land to the west, in the same latitude as Button had done. This
he named Cape Comfort. He was prevented, however, from proceeding west-

ward, by the set of the current out of Frozen Channel ; but discovered the
islands to the north to which Parry afterwards gave the name of Balfin, and
the northern extremity of Southampton Island ; from licnce, at Baffin's sug-
gestion, they returned to Nottingham Island, and from thence home, anchor-

ing on the 8th of September in Plymouth Sound, after an absence of scarce

four montlis.

Tiie next year they sailed again ; and the instructions given to Baffin, as

pilot, by the adventurers, amount to this : That he was to enter Davis Strait,
and sail as nearly as might be on the arc of a gi'cat circle to Japan, They
anticipated Jiis reaching 80° of latitude, on the west coast of GroonlaTid,

Baffin sailed on the 26tli March, 1616; and after considerable dilficulty,
reached latitude 77° ;^5', and thence followed the trending of the coast to the

north-west, naming tlie different inlets theypassed after Sir Thomas Wolsten-

liolme, Bich, and Hackluyt, the historian of maritime discovery, Sir Thomas
Smith, and Alderman Jones. Following the coast now to the south, they passed
Sir James Lancaster's Sound ; and, finding their farther passage obstructed

by ice, returned Jiome, where they arrived on the 30th of August. Baffin was

subsequently killed in battle in the East Indies. Baflln discovered Lancaster
Sound the 12th July, 1616; Parry entered it the 30th of the same month, 200

years after.

North-west discovery was continued by the Danes in 1619, and Jena
Munk having sailed up Davis Strait, was forced by the ice to return, and
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wintered in Chesterfield Inlet. Tliis voyage led to no further discoveries, but
is remarkable for the death of all the crew but three, the result of superstition
and want of discipline.

In 1610, Luke Fox, or, as he called himself. North-west Fox, who had
been longing for many years to make an attempt at

discovery in that direc-

tion, sailed from Deptford in a vessel of eighty tons, provided by the king,
and fully furnished at the expense of merchants of London, among whom Sir

John Eoe and Sir Thomas Wolstenholme -were most forward ; and, on the
same day, Thomas James sailed from Bristol in a vessel of seventy tons, built

for the purpose by the merchants of that city, and fitted out at their expense.
Fox reached Hudson's Bay, and coasting Southampton Islands in latitude

64° ICK, entered the strait to which has been extended the name of Sir Thomas
Eoe's "Welcome, which he gave to an island at the entrance ; here turning to

the west, he followed the coast of Hudson's Bay to Nelson Eiver, and thence

proceeding southward, on the 29th Au^st he fell in with James ; subsequently,
finding the coast trending south-east, he abandoned the search, and returned
home. James, less energetic, or less fortunate, only reached Port Nelson on
the 16th August, in direct course fxom England, and proceeding southward,
wintered at the bottom of the bay to which his name has been given ; where,

having suffered much from cold and scurvy, he was detained by the ice till the
1st of July, when, in consideration for the state of his ship and crew, he re-

turned to England.
6 Junction of the two oceans : Juan de Fuca.—There is a very close

connexion between the voyages of discovery made on the north-eastern coast

ofAmerica and those on the north-western. The former had been undertaken
with a A'iew to the discovery of a north-western passage to India ; and even
in later times, Baffin's Bay and Hudson's Bay, although not satisfying this

expectation, rather encouraged, by their depth and extent, the idea that a

passage was to be found in that direction. The result of the voyage of
IJrdaneta had of course the same tendency. There was a great expanse of
water to the north-east of China, and the conclusion, confirmed by experience,
that the east and the west were connected by it, was soon confidently arrived

at. The practicability of the passage was, of course, quite another matter ;

and, indeed, still remains to be ascertained. The account of Caspar Cortereal

seems to justify the conclusion that a tradition was then extant of such a

connexion, and that it was named the Strait of Anian ;
and the endeavours of

subsequent na%agators, till the time of Vancouver, were directed to the finding
that strait.

The idea of a junction of the two great oceans had influenced the mind of

Columbus, and was not absent from that of Cortez. It led to the attempt
of Drake to return home by the north-east ; doubtless to the prosecution of
the discoveries of the Spaniards on the north-west coast of America. The
Vermilion Sea, discovered by Cortez, promised at first to realize this notion.

In 1539, Juan de L'Uoa sailed round it. and ascertained its limits ; and Fer-
nando Alarcon explored the Colorado Biver in 1540.

In 1542, Cabrillo coasted California as far as Cape Blanco and Cape Men-
docino, estimating the latitude of the former at 43°, which is too far north.

In 1547, Urdaneta is said to have discovered this strait. In 1584, Gali,

returning from Japan, the coasts of which he had examined, described those
coasts along which Drake had sailed, and is said to have first made land in

57° 30' north latitude, which, admitting an error of trifling moment, is not im-

probable, for he observed a current from the north, wliich led him to suppose
that the strait in question was in that direction.

Cabrillo and Urdaneta might have preceded Drake in their voyages along
this coast as far as Cape Mendocino, latitude 42° N., but Drake, in all proba-
bility, went much further north, and certaiidy landed, remained on the coast

some time, and received the cession of it from the natives, taking formal

possession. The title of the English, therefore, to it would be as good as

that of the Spaniards or Portuguese to many of their possessions. It is now
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in the hands of their descendants. Alarmed at the boldness of the Enf^lish,
the Spaniards dispatched two vessels from Lima, under Pedro de Sarmiento,
in 1570, to survey the Strait of Magelhaens. He discovered the archipelago
which lies on the south-west coast of South America. The reports carried by
him to Spain induced the sending out a large fleet to fortify the strait,
and establish a colony, the fate of which was as disastrous as its origin was
foolish.

In 1604, Sebastian Viscaino examined the coast as far as Cape Mendocino,
discovered the harbour of Monterey, and one vessel reaching the forty-third
parallel, reported an opening, which, if seen, could only have been the mouth
of the Columbia, which is, however, in latitude 46° 20*.

In the interim between the voyages of Galli and Viscaino, some discoveries
are reported, which, if true, are of the first importance ; and which, indeed, if

only in the report, had much influence on the future.

The voyage of Drake was not likely to remain long unimitated. In 1587,
Thomas Cavendish, or CanfV?h, had followed him into the North Pacific. Near
the southern point of California he captured the Santa Anna, a Spanish
galleon, to which, so the story runs, he set fire, after putting the crew on
shore. The vessel, however, having been driven on shore by the wind, was
refitted by the Spaniards, who thus succeeded in reaching New Spain.
Among them were Sebastian Viscaino and Juan de Fuca. The former is said

to liave made voyages on that coast in the years 1596 and 1602 ; and the latter

to have been sent by the Viceroy of Mexico immediately after his escape.
He made two voyages, and in the second,

'

finding the land trending north
and north-east, with a broad inlet of the sea between 47° and 48° of latitude,
he entered thereinto, and sailed therein twenty days, and found that land
still trending sometimes north-west and north-east and north, and also south
and south-east, and very much broader sea than was at the said entrance; and

passed divers islands in that sailing. Being entered thus far into the said

strait, and being come into the Northern Sea already, and finding the sea

wide enough everywhere, and to be about thirty
or forty leagues wide at the

mouth of the straits where he entered, he thought he had well discharged his

oflice, and returned to Acapulco.'
Juan de Fuca was a Cephalonian by birth, and not receiving further

encouragement from the Spaniards in the New World, returned to Europe,
where he met at Venice an English merchant of note, named Lok, who endea-

voured, through Sir W. Kaleigh, to interest the English government in the

matter, but without success ; and it was not tUl the middle ot the next century
that discovery on this coast was resumed.

Oi the reputed voyages of Maldonado and De Fonte, of LadrUlero and

Chack, nothing need be said, but that of De Fuca appears worthy of notice.

On the presumption that he passed through the straits which bear his name,

through the Gulf of Georgia and Johnstone's Straits to the Pacific, his

description of the Strait of Anian, which he professed to have discovered, is

not altogether inaccurate.

The strait is in latitude 48° SC. The breadth, indeed, does not exceed

twenty miles, but its measurement where the Gulf of Georgia and Puget's
Inlet meet may be indeflnitely extended; and the number of islands and
various trending of the coast are stated with sufficient accuracy. The westing
ma<le in the progress through Johnstone's Strait might, in so intricate a

navigation, be easily lost sight of, especially if the variation of the compass is

allowed for; and the Pacific, when re-entered, would airpear to be the

Northern Ocean which the Greek pilot had been seeking. But the court of

Spain had its object in keeping aU discovery on this coast from the knowledge
of the rest of the world; and so far as it was concerned, this object was
secured. The truth, however, would have been less dangerous to Spain than

the uncertain accounts ot De Fuca, or the fables of Maldonado and De Fonte,
for these tinged the accounts of Dixon and Mcarcs, brought Cook and Van-

couver to the coast, led Alexander Mackenzie across the continent, and trans-



170 DESCRIPTIVE GEOGRAPHY.

ferred the dominion of tlie north-eastern coast of the Pacific from the Spanish
to the English race.

7 Discovery in the South Sea : the East India Companies.—The voyage
of Drake is, among English navigators, without parallel until the time of

Cook, in 1778. During these two centui'ies, however, something had been
done towards discovery in the Pacific Ocean. Cavendish, who had returned

by the Philippines and Moluccas and the Cape of Good Hope, and had
made more accurate observations than those who preceded him, enabled

geographers to lay down with greater accuracy the position of the islands

of the Pacific and the coasts of Asia, by reducing the distance across the
Indian Ocean, and increasing that across the Pacific. His voyage was also

remarkable for its rapidity, having accomplished the circumnavigation of the

globe in eight months less than Drake. His want of success in his second

voyage damped the ardour for maritime discovery in England ; while the

political state of Europe aroused the energies of the Dutch. The union of

the crowns of Spain and Portugal under the jealous Philip II. had directed

the energies of those kingdoms rather to the subjugation of Europe than the

extension of the trade of the world. But the emancipation of Holland brought
imcxpected rivals into the utmost limits of the wide-extended empire of that

monarch. To this they were moved by the example of the English, and in its

prosecution they made use of an English pilot. In 1598, four ships were
sent, under the command of Oliver van Noort, which, passing through the
Strait of Magelhaens, aiTived, after a voyage of about one year and eight
months, at the Ladrones, and returned by the Cape of Good Hope, reaching
Rotterdam, after circumnavigating the globe in less than three years. Syn-
chronous with this was the disastrous voyage of James Mahu, which is

remarkable for the re-discovery of the Falkland Islands by Sebald de Weert
on his return home, and for the residence of the pilot, "William Adams, in

Japan, who with one of the ships succeeded in reaching that island, where he

gained the favour of the emperor ; but not being permitted to depart, he
obtained for the remnant of the Dutch who had landed with him the permis-
sion which was not accorded to himself; by this means the trade of Japan was

opened to the Dutch and the English
—for Adams was an Englishman, and in

Ins letters had invited both to trade in his new country. The first English
trader arrived at Japan in 1613 ; but after the death of Adams, in 1631, the
trade was unaccountably discontinued, and when, afterwards, in 1673, an

attempt was made to resume it, permission was refused, in consequence of the

marriage of the king of England to the daughter of the king of Portugal—
Adams, no doubt, having inspired the Japanese with a true protestant dread
of the Portuguese and Spaniards, and the consequences of their admission into

any country, and hatred of the Jesuits and priests.
The attempts to reach India by the north having failed, and the last unsuc-

cessful voyage of Cavendish having deterred other JEnglishmen from following
him by the Strait of Magelhaens into the Southern Ocean, in 1591 a fleet of
three ships was fitted out to cruise against the Portuguese in the Indian Seas.
Of these vessels one only, that commanded by James Lancaster, succeeded in

reaching its destination by the Cape of Good Hope, and was subsequently lost

on its return. But notwithstanding this, having obtained a charter from
Queen Elizabeth, in the year 1600, some merchants of London, under the

style of the ' Governor and Company of Merchant; of London trading to the
East Indies,' despatched Lancaster again witU five ships, the following year,
who returned with large profits on the adventure, having established a l!"actory
on the island of Java. He was followed by Sir Henry Middleton in 1604,
and by Keeling in 1607, when amicable relations were entered into with the
Great Mogul.

While the Dutch and English were thus seeking a share in the trade
of the East, the French were not altogether idle. The Normans had laid
claim to have been among the earliest discoverers on the coast of Africa—so

early, indeed, as the middle of the fourteenth century; but with whatever
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truth this may be affirmed, the eastern trade was not opened by France till

the formation of the East India Company in 1604, though, in 1601, Franeia
Pirard de Laval had, in the endeavour, been cast away on the Maldives, from
whence he did not escape tiU 1607 ; nor, indeed, was anything seriously
attempted until after the re-formation of the company in 1611.

In the meantime, the colonies of New Spain recommenced the endeavour
to acquire a knowledge of the South Sea, and Pedro Fernandez de Quiros,
who had been with Mendana in 1595, when he attempted in vain to plant a

colony on the island Santa Cruz, which he had discovered, sailed from Callao,
in 1606, for this purpose. Quiros discovered several islands, and among
them, probably, Otaheite; and subsequently arrived at a great country,
described by the natives of the neighbouring islands as without end. Here
anchoring in a spacious bay, which he named De la Vera Cruz, he supposed
he had discovered the southern continent—Australia del Espiritu Santo, as

he called it, and returning to Spain, obtained permission to colonize it, but
died on his passage out, at Panama. Luis Vaz de Torres, his second in

command, who had been separated from him in a storm, proceeded southward

having ascertained ' Australia
'

to be an island, though what island is still

uncertain. He also saw New Guinea and the islands near it, and probably
discovered the great island to which the name Australia is now given.

In 1614, the Dutch again equipped a large fleet, which, under the com-
mand of George Spilbergen, sailed through the Strait of Magelhaens, defeated
the Spanish on the coast of Pern, assisted in the reduction of the Spice
Islands, and returned without loss in less than three years, having established
the supremacy of the Dutch in those seas. Although this navigator did not
increase geographical knowledge, his voyage led to the confirmation of the

discovery of Drake.
The difference between discoveries carried on under the jealous system of

the Portuguese, and the more liberal system of the Spaniards, has been

already noticed. The contrast is even greater when made with the English
and Dutch, especially after the accession of Philip II. to the united crowns
of those kingdoms had assimilated the policy of both. It is also to be remarked
that the genius of the Protestant religion favoured private enterprise, and
thus the expeditions of the Protestant nations are marked with a boldness to
which the iloman-catholic had long been strangers. The fashion, however,
of forming commercial companies passed from the one to the other; and

although they have seldom maintained their monopoUcs against the spirited
attacks of individuals, yet great loss to trade and Tiolent contests have resulted,
to tlie great detriment, indeed, of all. A singular limitation roused the spirit
of enterprise among the Dutch merchants. The charter of the Dutch East
India Company gave it an exclusive right to the trade carried on through the
Strait of Magelhaens. Pilots who had sailed with Cavendish could hardly
have been ignorant of the discovery of Drake ; and in 1615, Isaac le Mairo
and William Comelisen Shouten, of Hoom, set sail in two vessels, accom-

panied by two Englishmen, to double the point which Drake had discovered.

Arriving at the southern part of America, tliey made Statenland, and, passing
through the strait which separates it from Terra del Fuego, gave it the
name Le Maire ; and at length reaching the most southern point, they
named it Horn or Hoom, from the native town of Shouten, as well as his

ship, which bore it. Having lost that vessel by fire, they were unable to

prosecute further discoveries ; but refreshing themselves at Juan Fernandez,
they sailed for Java, where the remaining vessel, the Unity, was confiscated

by the East India Company.
The Spaniards, alarmed at this

voyage,
as

thcj;
had been before at that of

Drake, sent Bartholomeo and Gonzalez Nodal, with Dutch pilots, to survey
the southern extremity of the New World, who completed what the Englisu
and Dutch had begun.

The discovery of Torres was in the same year (1606) riivalled by tlic crew
of a Dutch vessel, who i-eachcd Australia, but supposed that land to be part
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of New Guinea. Subsequently, Dirk Hertoge gave the name of his vessel,
the Eendracht, to the north-western portion of Australia. In 1618, Zeachen
discovered the northern coast ; and the year following, Jan Edels pursued his

discoveries on the western. In 1627, De Nuitz, and in the succeeding year
De Witt, surveyed the southern coast, and Carpenter gave his name to Car-

pentaria. In 1642, Abel Jansen Tasman was sent in two ships from Batavia,
to ascertain the extent of the south land. On the 24th November he dis-

covered land, to which he gave the name of Van Diemen's Land, in honour of
the governor of Eatavia. Having circumnavigated Australia, Tasman sailed

eastward, and discovered land, which he called Statenland, supposing it might
form part of the southern continent ; this was New Zealand. From thence
Tasman passed to the Friendly Islands, where the conduct of the natives

justified the name subsequently given them by Cook ; and from thence through
the Archipelago to New Guinea, and returned to Batavia. From the Dutch

surveys of the coast, Australia received the name of New Holland.
8 The Buccaneers : Da?npicr.

—While the Dutch and Portuguese were

contending for the commerce of the east, and the French and English were

colonizing North America, the riches of the Spanish Main tempted individuals,

principally of these latter nations, to unite for piratical adventures, and to

follow, if not in the steps of Drake, at least in those of Oxenham. By the names
of Buccaneers or Flibustiers, they carried on their piracies, under different

leaders ; but at last, having received a severe check from the Spaniards,
who surprised the island Tortuga, which they had made their home, they
organized their forces and elected a commander. From this period their

proceedings were on a formidable scale, and marked by unparalleled daring,

prowess, and ferocity. The history of maritime discovery need not record the

storming of cities or the massacre of their inhabitants ; but it was tlie capture
of Panama by Morgan, and the sight of the great expanse of the soutliera

ocean, in 1664, that opened a new iield for the ambition and rapacity of the

buccaneers. In 1680, a party numbering 331, principally English, crossed

the Isthmus of Darien, embarked on the South Sea in canoes, seized the first

vessels they fell in with, steered to the south, and returned to the West
Indies by Cape Horn.

The success of this voyage provoked another in 1683. Some of the same

party, having captured a ship of eighteen guns, left the Chesapeake, and
sailed for the coast of Guinea, where, having taken a Danish vessel of thirty-
six guns, they burnt the first, and in their new prize sailed for the Strait

of Magelhaens. Here they met another English vessel bound on the same

voyage as themselves, and heard report of a third ; others, therefore, there

might have been, and probably were. From thence they sailed to Juan
Fernandez, where, on the former voyage, they had left an Indian whom they
had brought from the Mosquito coast, and whom they found again, after an
absence of three years. At the Galapagos, the three vessels, having united,
established a depot; one vessel returned home by the East Indies, another by
Cape Horn, while the third, after an extended cruise of several years, sank,
worn out, at her anchors. These voyages added little, indeed, to geographical
knowledge, but they gave fresh stimulus to maritime enterprise, and Davis
and Dampier acquired in them their knowledge of the South Seas, wliich they
carried to England ; and in 1699, the latter, now in command of a vessel

belonging to the royal navy, was sent by King William to examine the coasts

of New Holland and New Guinea. Dampier reached the former island after

a voyage of six months, and after getting embarrassed with the Archipelago
on the eastern coast, sailed for New Guinea, which he readied on New Y^ear'a

Day, 1700 ; and after coasting that island, made land to the east, which,

having circumnavigated and found separate from it, lie named New Britain.

On his return home, his ship was wrecked on the Island of Ascension.

Subsequently, Dampier made two voyages to the Pacific on privateering
expeditions ; in the former of whicli Alexander Selkirk was left on the island

of Juan Fernandez ; and in the latter he was discovci'cd there, having lived
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alone on tlie island for four years and three months. This last voyage was
eminently successful as a speculation, and led to another, in which Captain
Clipperton traversed the Pacific in a boat of only ten tons burden. In 1718,
and in 1739, a squadron was sent under Commodore Anson to attack the

Spaniards in what they fondly deemed their own waters. The French also

had followed the example of the English, and now frequently traversed the
Pacific ; in 1721, one of their vessels had crossed that ocean in fifty days ; and
in the same year, Jacob Eoggeween, with a fleet of three Dutch vessels, sailed

to the Falkland Islands,—which had received that name in 1690 from an

English privateer captara, but were named by Eoggeween Belgia Austral,—
sailed through the Strait of Magelhaens, and, passing from Juan Fernandez,
threaded the Archipelago of the Southern Ocean, and reached Batavia.

In aU these voyages the identification of the lands seen is difiicult. Each
voyager, being desii-ous of appropriating to himself what, perhaps, others had
before discovered, gave a new name to what he saw, and thus almost
inextricable confusion bewilders those who attempt to follow their tracks

minutely. It was reserved to later times to obtain an intimate knowledge of
the Pacific ; but these daring sailors opened those paths which were after-

wards surveyed and delineated by the skill, courage, and science of Cook and
his contemporaries.

9 The Hudson's Say Company : Dohhs and Middldon. — While the
Buccaneers were successfully marauding in the South Seas, the spirit of

enterprise in England was seeking other spheres of action, even in the frozen

north, and the attempt was made which was to result in the knowledge of the
interior of the northern parts of America. On the proposition of a French
Canadian, named Grosseliez, who had made a journey by land to Hudson's

Bay, a company was formed for the further exploration and subsequent
colonization of the country around it. At the head of this was Prince

Kupert, and many noblemen and men of wealth joined in the undertaking.
In 1668, Zachariah GiUam was sent to take Grosseliez out. They wintered
in Eupert's River, and built a fort there, taking possession of the country,
which, in honour of the Prince, was named Ilupert's Land, and was granted
to the company as a British colony, reserving to the adventurers the sole

right of occupation and trade. The formation of this company had two

important efl'ects on the progress of discovery
—at first in retarding it, and

subsequently in forwarding it, especially towards the extreme north. There
can be no doubt that the knowledge of the valuable furs to be obtained in these

northern regions had its effect, not only on the formation of the company, but
on several expeditions both before and after ; indeed, we find Davis engaged
in this traffic, but, like a true sailor, giving it up immediately that an oppor-
tunity was afforded for the further progress of his voyage ; and it appears
to have been, from the first, eufliciently profital)le to prevent the desire for

furtlier discovery on the part of the company. The report, however, made by
the governor of their fort at Nelson Kivcr, Mr. James Knight, that copper
was to be found in great plenty to the north, induced the fitting out an expe-
dition to discover it, which was placed under his direction, and proved most
disastrous, being cast away on Marble Island, at the north-west extremity of
Hudson's Bay, where all the crew perished from cold and Imnger, some having
])roionged a miserable existence through two years. Being so long without

tidings of Knight, whom they, at first, hoped, miglit have found the long-
desired western passage, the company despatched Jolm Scroggs to search for

him, who probably passed the remnant of his crew on Marble Island, but
returned without doing anything. The report, however, of the great rise of

the tide in Sir Thomas Boe's Welcome, which he brought home, induced a
Mr. Dobbs to solicit the company to make further eflbrts in that direction,

to which at last it consented, and sent Christoplier Middleton ; who, proceed-
ing up the Welcome, discovered Wager Inlet and Ilepulse Bay ; and finding
no further progress possible in that direction, returned. He also saw, from a

liigh hill, the strait called Frozen Strait, communicating with Fox's Channel.
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This voyage had rcmarTfable effects on fiirtlier discovery to the north-west.

Dobbs, on private information afforded him, accused !Middleton of having
been paid by the Hudson's Bay Company to give a false account of his dis-

coveries, or, at any rate, to mislead the public ; and after much altercation,
Dobbs's view of the case appears to have prevailed against Middleton's defence,
for an act of Parliament was passed, offering a reward of £20,000 to the
discoverers of a north-west passage ; and, in 1746, WiUiam Moor and Thomas
Smith were sent out. This voyage resulted only in the survey of Wager
Strait.

10 JRussian Disaovei^ to the N'orth-East : Behring.
—So many disap-

pointments checked the ardour for discovery in England ; but, in the mean-

time, the knowledge of the northern coasts of Asia and America was being
extended by the Bussiana. The Empress Catherine—almost as worthy the
name Great, for the largeness of her views, as her husband Peter—followed up
his projects by sending an officer of her navy. Captain Vitus Behring, overland

to Okhotsk, where, having built two vessels, he sailed in 1728, examined the

coast of Asia to the north-east, untd, in lat. 67° 18', finding it trended westward,
he, returning, wintered at Okhotsk. The next year he sailed again, and made
an ineffectual attempt to reach America. Martin Spangberg, ten years after,

passed between the Kurile Islands, and reached Japan.
Behring sailed on his third voyage on the 4th of June, 1741, having

passed the winter in the harbour which he named Petropaulowski, from his

vessels the St. Peter and St. Paul, now the most important Eussian station

on that coast. Tchirikow, the second in command, having been parted from

Behring, reached the American coast on the 15th July, in latitude 56°, pro-

bably on one of the islands forming the Archipelago now belonging to Russia,
but two boats' crews having been massacred by the natives, he returned.

Behring made land on the 18th, in latitude 58° or 60° and first discovered at

a distance, which he estimated at about seventy-five English mUes, a moun-
tain, to which he gave the name of St. EHas. From thence he proceeded
northward, and examined the coast tUl it trended southward, thus discovering
the peninsula of Aliaska. Here he suffered from severe storms ; and driven

to the south-east, and then to the north-west, he at length reached an island,

in latitude 54° 55', about eighty miles only from Kamschatka. Here Behring
died, and his companions, in the spring, built a small vessel from the wreck of
the St. Peter, and returned to Kamscliatka. From this voyage, so fatal to

the commander, not only was important geographical knowledge obtained, but
a trade in furs was opened by the Eussians with North-west America, which
has been continued to the present day, and on account of which they des-

patched expeditions in 1766 and 1768, and have established a factory at Sitka,

not far from where Tchirikow first made the coast ; and as, in a series of

expeditions commencing 1598, the whole northern coast of Asia had become
known to the Eussians, the voyages of Behring and Spangberg completed
that knowledge by the exploration of the straits which bear the name of the

first, thus proving the separation of Asia from America ; and by the second,
of the Archipelago to the South of Kamschatka, connecting their discoveries

with those of the Portuguese in China and Japan. Tlie existence of a north-

east passage was thus demonstrated.
Of the Eussian expeditions in northern Asia a brief notice in this place wlU

suffice. In 1598, Fedor Dzakow reached the Yenisei ; in 1610 he descended
that river, and reached Passina, or Piasina. In 1640, Cossacks, in the service of

Eussia, discovered the Lena. Between 1636 and 1640, Jellesei Busa discovered,
in the interior, the rivers which flow between the Lena and the Indigirka ; and
Ivanow, the latter river. In 1647, two unsuccessful expeditions were made to

the east of the Kolyma. In 1649, Semen Deshnew, with Fedot Alexiow, and
Gerasim Ankudinow, discovered the river Anadir, and entered Behring's Strait.

The two latter were wrecked, and perished miserably. In 1650, Semen Motora
met Deshnew at the Anadir ; and Michael Staduchin following him, passed
that river, and reached the Pechena, where he perished. In 1711, Wagin
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and Permatow reached Liakow Islands, since named New Siberia, and were
murdered by their crews. In 1712 and 1714, Staduchin, Markow, and
Kruglakow, made unsuccessful voyages ; and in 1724, Fedot Amossow, after
two abortive attempts, discovered the Bear Islands, off the River Kolyma.

These voyages have been continued, with scarcely any intermission, until

the present time ; they had, however, ceased to be discoveries, and are rather
to be considered examinations and surveys of the coast line. In 1736, Shuratow
and Owzyn erplored the Obi and Yenisei. In 1740, Sterlagow extended the

knowledge of the coast to the north-east islands ; and the same year Minin
sailed north from the Passina to 75° 15'. In 1735, an expedition left the Lena
to explore the coast to the Obi. It was commenced by Prontchichew ; con-

tinued, first by Laptew, who was wrecked, and many of his companions
perished ; then Tcheliuiskia, who fell in with the survivors, but only reached
and explored the Taimura. Laptew subsequently explored the coast from the

Kolyma to the Chroma ; in 1740, reached Bear Islands ; and in 1741, explored
the Anadir in boats. In 1735, Lassinius reached the Chiamlach, but only
seven of the party sun'ived the winter. In 1759, Eterikan reached the
Liakhow Islands. In 1761, Scharalov surveyed part of the coast beyond the

Kolyma ; in 1763, Andrijew examined the Bear Islands, which were more par-

ticularly surveyed by Leontiew Lyssow and Puhkarew in 1767, and, in 1770,

they received that name from Liakhow, who obtained the monopoly of the fossil

remains found on them. In 1765, VassiH
Tchitsa^off

was sent to make disco-

veries to the north ; he sailed from Archangel, and reached 78° 8', and subse-

quently 80° 30' ; his further progress being stopped by the ice. In 1787 and
1791, BiUings explored to the east, and, in 1808, Heaenstrom the islands to

the north. In 1819, Lagaref was sent to explore Nova Zemlia, but returned
unsuccessful. In 1821, Lutke followed bim with no better success, but in the
two following years surveyed the coast of Lapland and the western coast of

Nova Zemlia, and ascertained the division of the islands so named : his fourth

voyage to survey the east coast was unsuccessful. It was, however, effected

in 1832 by Pachtussof, though his companion, Krotoff, was lost in the attempt.
In 1820, Lieutenants Von WrangeU and Angon explored the coast eastward
of the Lena, and made expeditious on the ice to the Polar Sea, completing
our knowledge of tlie northern coasts of Asia.

The outline of the eastern and northern vshorcs of Asia being thus ascer-

tained, nothing remained to the general correct delineation of the outline of

the surface of the continental masses of land, but the ascertaining the position
and character of the northern and north-western portions of America.

CHAPTER III.

5 1. DiscOTcry in the Pncificr Byron and Wnllis.— 2. Australia and New Zealand : Cook's

first voyage.— 3. The Southcni coiitinont: Cook's second voya^'e.
— 4. North- West

discovery resumed : Hcarne and rhijjps
— 5. North-East route through Behring's Strait:

Cook's third voyage.— C. 'i'lie J'rench in tlie I'acitic: Perouse and D'Kntricastcaux.—
7. The fur traders on the Nortli-West coast of America: Mcares and others.— 8. Survey of

the North-West coast of America : Vancouver.— a. Kussian voyages in the North racific :

Krusenstern.

T\ISCOVERY in the Pacific Ocean: Ihjron and Wallis.—Tho dlsco-

JL/ veries which, in 1568, Mcndana liad commenced in the Pacific, were

now to be completed, and our knowledge of that vast expanse of water

extended to all its divisions, the dreams of enthusiasts exploded, and misre-

presentations and errors of former navigators corrected. Two causes com-

bined to produce the desirable result—the accession of George III. to the

crown of England, and the loss of Canada by the French. Nothing can more
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redound to the glory of that monarch, than the ardour Tvith which he encou-

raged scientific pursuits. How much our men of science owe their knowledge
and position in society to his fostering care, when science was comparatively
little thought of, and. its professors still less, many have yet to learn. To
him belongs the glory of having restored to discovery her scientific character,
and to have planned and sent out expeditions without selfisli or political con-

siderations ; nor was this unfelt or unrcspondcd to, even by the nations which,

during his reign, were hostile to this country, but the flag of England, on
board the ships of Cook, was esteemed a neutral flag.

Discovery in the Pacific had, however, recommenced under more selfish

auspices. France, having lost her province of Canada, and more especially tl.o

fisheries on the banks of Newfoundland, which had been, and a^ hich, since

she has regained them, still are her principal reasons for attaching any value

to her possessions in those parts, looked round for some spot where, if not

beyond the reach of the arms of Great Britain, at least in comparative safety
from the insignificance of the spot chosen, she might plant a colony, and carry
on trade in furs and fish. No doubt in part also influenced by the then pre-
valent behef, so tenaciously held by many, and by Dabymple in particular, ofthe

existence of a southern continent, as delicious in its climate and luxurious in

its productions, as the most favoured part of the New World, she selected the

Falkland Islands, to which, in the uncertainty of the discovery, and their

hitherto uninhabited state, she had as much claim, perhaps, as any other

power ;
and in 1763, M. de Bougainville was sent to locate a settlement on

them. This seems to have attracted the attention of England, and the fol-

lowing year, Commodore Byron was sent with two vessels. In his instruc-

tions, the Falkland Islands and Pepys Island, called
'

his Majesty's,' tlius

asserting the authority of Great Britain over them, are the principal objects of
his researches, and their first result was to ascertain that no such island as the
latter was in existence. Byron then entered the Strait of Magelliaens, w here
he met the Patagonians, and saihng to the Falkland Islands, discovered Port

Egmont, and took possession in the name of the king. Subsequently passing
the strait, he entered the Pacific, and passing the Islands of Disappointment,
so named by him as affording no shelter to shipping, readied a group of
islands to which he gave the name of King George ; from them, by Prince of
Wales Island, and tie island of Danger, he reached Tinian, and returned to

England by way of Bata\"ia.

Byron was followed, in 1766, by Captains Wallis and Cartaret. On reach-

ing the Strait of Magelhaens, they were, however, separated, and never afttr

joined company. Wallis sailing westward, reached the group named by Cook
the Society Islands, and called Tahiti, King George the Tliird's Island ; from
thence, by Tinian and Batavia, he reached England in the following spring.
Cartaret, in the meanwhile, was pui-suing a more southern route across the
Pacific. He saw and named Pitcairn's Island, and passing near the Salomon
Islands without seeing them, proceeded to New Britain, discovered tlie strait

which separates it from the island to which he gave the name New Ireland ;

and having determined the position of many islands in those seas, he returned
to England.

In 1767, the French having resigned their claim to the Falkland Islands to

Spain, in consideration of 500,000 crowns, Bougainville was sent to effect the

transfer, and having done so, proceeded on a voyage across the Pacific, and

passing in the track of English navigators, reached the Cape of Good Hope
only a few days after Cartaret had passed it. Bougainville named one group,
probably the Terra Australis of Quiros, Les Grandes Cycladcs, another

Louisiade, and gave his own name to another island.

These voyages, the result of mixed motives, were not completed before that
of Cook, originated in singleness of mind for the advancement of science, had
commenced.

2 Australia and New Zealand: Cook's First Voyage.
—In maritime

discovery, Cook stands second only to Drake in the estimation of his country-
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men, and therefore only second as following him in the order of time. Among
modems, no name in the history of discovery deserves such honourable
mention. Like his great fore-runner, he began Ufe in the coasting trade, now,
since the general use of coal, more important on the north-east than on the
south-west coasts of England. Volunteering into a ship-of-war, he distin-

guished himself so much for nautical skill, courage, and discretion at the

taking of Quebec, and the subsequent transactions of the war in Canada,
and laid the foundation for scientific reputation, by a survey of the coast of

Newfoundland, and astronomical calculation of the longitude by observing
an eclipse of the sun, that when, in pursuance of the recommendation ot

Halley, it was determined to send an expedition to the South Sea, to observe
a transit of Venus across the sun's disk, which was expected in the year
1769, the obstinacy of Dalrymple led to Cook's being appointed to the com-
mand, and he sailed from Plymouth on the 26th Augxist, 1768, in the

J^Jndeavour, well supplied with all necessaries for the voyage, and accompanied
by a naturalist and an astronomer of eminence. The presence of Mr.,
afterwards Sir Joseph Banks, with the expedition, showed that the spirit of

Ealeigh and Granville was not quenched in the latter part of the eighteenth

century. Cook sailed round Cape Horn, and thence direct for Tahiti, which
had been fixed, on the recommendation of Captain Wallace, as the place where
the astronomical object of the voyage was to be secured, if possible. Favoured

by the weather, three observations of the transit were obtained, and Cook
proceeded to carry out his further instructions, by examinijig the group to

which Tahiti belongs, and to which he gave the name Society ; from thence
he proceeded to tlie south-west, passed an island, named by a Tahitian he had
taken with him, Ohiteroa, and reached New Zealand in October, which he

circumnavigated ; and having discovered the strait which still bears his name,
proceeded to Australia, examined carefully the eastern coast, discovered the
strait which separates it from New Guinea, to which he gave the name of his

vessel, the Endeavour, and thence sailing to Batavia to refit, suffered the loss

of his principal coadjutors and many of his crew, but reached England on
the 10th June, 1771, after a voyage of two years and eleven months.

While Cook was occupied in this voyage, an expedition was fitted out by
some French mercantile adventurers in Bombay, to trade with Peru, and
placed imder the command of M. de SurvUle. llaving touched at the Bashee
Isles, and passed the southern extremity of the Archipelago Louisiade of

Bougainville, to which he gave, from the ferocity of the inliabitants, the name
Arsacidcs, he reached New Zealand at the time Cook was examining that
island. Here he destroyed some villages, in revenge for the loss of a boat,
and to this atrocity may probably be traced the subsequent murders ^com-
mitted by the inhabitants on the European visitors.

3 T/ie Southern Coiitinent : Cook's Second Voyage.-^Thc entire success
of Cook's first voyage fully justified his selection to command another expe-
dition. Ilis discoveries on the coast of Australia and New Zealand had proved
that the great soutliern continent, if it existed at aU, was not to be found in
that direction ; and although, like the happy islands of the west, it seemed to

fade away at the a])proach of man, still there were many, who, like Dalrymple,
retained their faitli in it to the last. The first object of Cook's second voyage
was tlierefore to examine the southern ocean in higli latitudes. Two vessels

were selected of considerable tonnage ; and as the only misfortune attendant
on the first voyage had been the loss of men from sickness, every care was
taken to prevent tliis in the second.

Cook sailed from Plymouth, July 13, 1772, and having crossed the meridian
of Cape Circumcision, said to liavc l)een discovered by tlie French far to the
soutli of the latitude assigned to it, and having thus still further reduced the
dimensions of the great southern land, he proceeded to the south and east,
and reached the ice on flic lOth December. At first only islands and bcrga
were seen ; but on the 17th January, in latitude 67' 15', ice appeared, extend-

ing in a solid mass from east to south-west. Here his consort, with Captain
II. N
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Fumeaux, parted company in a fog, and Cook determined to repair at once to

the appointed rendezvous in New Zealand, -vvliere he arrived on the 26th

March, not having seen land during the whole time. In the interim. Captain
Furneaux had examined the southern and eastern shores of Van Dieman's

Land, and arrived at the conclusion that it formed part of Australia. This

determined Cook not to make further surveys in that direction. Having
hitherto preserved his own crew from disease, he determined during the

winter to examine the southern Pacific within 46^ of latitude, and passing the

dangerous Archipelago of 33ougainville, sailed to Tahiti for the benefit cf

Captain Furneaux's crew, who were suffering from scurvy ;
from thence sailing

westward, he landed on the island named Middleburgh by Eoggewecn. ai;d

from thence proceeded to Amsterdam Island, from whence he returned (o

New Zealand, where having refitted his ships, he sailed on 2Gth November to

the south. The first ice was seen on the 12th of December, and on the 3( if h
of that month he arrived at the edge of the solid ice, in latitude 71^^. Beii'g
thus stopped in his progress. Cook sailed eastward in search of the great
southern land, and found the sea everywhere open, and his progress unopposed.
He made Easter Island, for which his immediate predecessors had searched
in vain, and from thence sailed to the Marquesas of Mendana. Proceeding
from thence to TaJiiti, he discovered a group to which he gave the name of
PaUiser's Islands ; and having spent some time tliere and at Huaheine,
returned to the group containing Amsterdam Island, to which he gave the
name of the Friendly Islands, as descriptive of the character of their inhabitants.

Sailing west, Cook fell in with a group of Islands, which he concluded to be
the Terra Australis del Spiritu Santo of Quiros ; these he found peopled with
a race differing in every respect from that with which he had hitherto been

acquainted in the South Seas. Cook having explored all the islands from
thence to Tanna, named them the New Hebrides. On his voyage from them
to New Zealand he further discovered New Caledonia and Norfolk Island.

He reached New Zealand on the 18th October, and sailed again to the south
on the 10th November, and made direct for Terra del Fuego, where he arrived

on the 17th December ; which having examined he proceeded to the east, and
fell in with an island which he named New Georgia ; and still further south
he discovered land, to which he gave the name of his patron, Earl Sandwich.
From hence he continued his voyage to the east, till on the meridian of the

Cape of Good Hope, when he turned to the north, and arrived there on the
22nd of March, by his computation.

Cook had now circumnavigated the southern pole, and found land within
30° of latitude from it. He had arrived at the conclusion, since so fully justi-

fied, that a great mass of land did exist witliin that limit, but the quantity of

ice, which was to him sufBcient evidence of the fact, satisfied him also that
the prosecution of discovery in that direction would be attended with great

danger, and would be productive of no solid advantage. He left the Cape,
and arrived at Portsmouth, 13th July, 1775, after a voyage of three years
and eighteen days ; and so perfect had been his arrangements for the health
of his crew, that during that long period he onlj" lost one man from sickness.

Captain Furneaux had been less successful. Arriving at New Zealand after

Cook left it, he lost a boat's crew, who were murdered by the natives. He
sailed direct for the Cape of Good Hope, passing between New Georgia and
Sandwich Land without discovering either, and arrived in England just one

year before Cook.
In the same year in which Cook sailed on his second voyage, but some

months earlier. Captain Marion du Fresne, incited by the success of Cook in

his first voyage, proposed to take back to Otaheite from the Isle of France
a native whom Bougainville had brought home with him. He sailed with the
intention of examining the southern ocean. After having fulfilled the nominal

object of his voyage, and the man having died on the passage, Du Fresne

proceeded to New Zealand, where he and twenty-six of his companions were
killed by the natives, and the expedition returned, without having effected
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anything, to the "Mauritius. Kerguelen, however, who had been sent witli

Aotorroato that island to meet Du Fresne, proceeded from thence on a voyage
of discovery to the South Atlantic, and was rewarded by the discovery of tlie

island which bears his name, and the importance of which, as lying in the

best track from the Cape of Good Hope to Australia, must before long be

generally recognised. On returning to France, however, his story -was

doubted, but the king, Louis XV., sent him out again the next year, when he
examined the coast for eighty leagues ; and here, for the present, researches

to the south terminated.

4 North-West Discovery resumed: Hearne and PJiipps.
—Cook had

solved the great geographical problems of his day. There remained, however,
one which even hitherto has not been satisfactorily expounded, and to this the
attention of the English government was soon directed. Thirty years had

elapsed since the contest between Middleton and Dobbs had resulted in the
offer of a reward of 20,000Z. for the discovery of a north-west passage from

Europe to Asia. Incited by the Honourable Danes Barrington, Lord Sand-

mch, then at the head of the Admiralty, determined on sending an expedition
for that purpose, and accordingly Captain Phipps, afterwards Lord Mulgrave,
with Captain Lutwidge, sailed on tlie 4th of June, 1773, and passing Spitz-

bergen, reached latitude 80° 37' north; but becoming encompassed witli ice,

and escaping with difficulty, both slii]« returned to England. Two things
make this expedition, otherwise unsuccessful, deserving of notice. Phi])ps
attained the highest latitude as yet reached, and Horatio Nelson accompanied
the expedition as a midshipman.

Some further progress towards north-west discovery was made by Samuel
Hearne, in the emplojmient of the Hudson's Bay Company, in the years 17(39

and 1770. The object was the discovery of copper to the north ; and in the
last journey it was, so far as discovery was concerned, entirely successful. In
1771, Hearne traced the river to which he gave the name Coppermine, to its

mouth, thus ascertaining the existence of a northern ocean, 25° to the west-
ward of the extreme westerly point yet attained by sea. The western coast
of North America was also nirtjier explored by tlie Spaniards, who had esta-

blished settlements on the coast, as far north as San Francisco. In 1774,
alarmed probably at the pertinacity of the English, and fearing lest, as sub-

sequently ha])pened, they might follow the example set by Drake, and seek
a northerly passage round America by the west, Juan Perez and Estevan
Martinez were sent to examine the coast to the north of Cape IMendocino.

Tiiey discovered land in latitude 53* 53', probably ]iart of Queen Charlotte's

Islands, and in 5i° named a headland Santa Margarita, and the strait between
that and the islands, subsequently named Prince of Wales' Islands, Entrada
de Perez. Want of water compelled their return south, and in 49° 30' they
entered a bay called by them San Lorenzo, but since, it is thought, better
known as IN ootka Sound ; but why the vessel should have been obliged, in

such a secure haven, to cut her cables and stand to sea, seems inexplicable.

Many years after, Martinez claimed the discoveiy of the Strait of Dc Fuca,
and the headland at tlie entrance is named by the Spaniards after him.

Another expedition was despatched, in 1775, under Don Bruno Heceta,
Juan Perez d'Ayala, and Juan Francisco de la Bodega e Quadra, the latter

a name subsequently well known in the historj' of that coast. Heceta made
land in 48" 26 , and returning observed the cun'ent of the Columbia river,
but without ascertaining its real character. Bodega extended his voyage to

5(3° or 58°, discovered the mountain subsequently named I'ldgecumbe by Cook,
and returned without making any discoveries worth noticing.

5 North-lLast lioufc ihrourjh Bchriiufs Straits : Cook's Third Voi/arjc.
—

IjOrd Sandwich was not to be ])rcvented from the prosecution of his great object
by one failure. On consultation with the best authorities, it was deteiTnined
that the next expedition should y)roceed byway of the Pacific Ocean and

Beliring's Strait, and an act of parliament was jiassed, by which the proffered
reward was extended to success from lliat quarter; and Cock, although now

.N 2
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resting from his labours in the retirement of Greenwich Hospital, at once
volunteered for the command. On the propriety of his appomtment there
could be no question, and he accordingly sailed on the 12th July, 1776 ; and
when near the Cape of Good Hope, having been joined by his consort, in

command of Captain Gierke, he sailed from thence on the 30th November,
and passing two small islands which had been discovered by Marion du
Fresne, named them after Prince Edward, and on the 24th reached Kergue-
len's Land. Here he found the record left by the French of their discovery ;

and having ascertained its insular character, and that it did not form part of a
southern continent, as Kerguelen had supposed, Cook sailed for Van Dieman's

Land, where he arrived 26th January, 1777.

Depending on the correctness of Captain Fumeaux's report, Cook missed
the discovery of the strait between that island and AustraUa ; touching at

New Zealand, and proceeding from thence, he discovered the islands of

Mangea and Waato, outliers ti-om the group of the Society Islands. From
thence he sailed to the Friendly Islands, where he remained until he had

acquired an accurate general knowledge of their geography, when, leaving
them, he sailed eastward, and arrived at Otaheite in August. In December,
he sailed northward, and on the 18th January discovered land, which

proved to be a group of islands, to which he gave the name of Sandwich, the

steady patron of geogi'aphical discovery. Here he remained about a month,
and then proceeding on the main object of his voyage, reached the coast of
America in latitude 44° 33'. Following the coast northwards, he named a

cape, since known to be at the mouth of the Columbia liiver. Flattery,
because it had at first seemed to hold out promise of the harbourage he was

seeking ; and being baffled by strong west and north-west winds, he was kept
at sea, and did not again reach the land till in latitude 49° 29' ; where, between
two widely separated headlands, he found the capacious sound to which he

gave the name of King George, but which has retained in preference its

native name of Nootka ; and here his sailors commenced the traffic in furs

which has, until lately, given so much commercial and political influence to

the north-west coast of America.
It has been a cause of wonder to many that Cook should pass the Columbia

liiver and the Strait of De Fuca without perceiving them. His dependence
on Captain Fumeaux's authority will show us that he was not unwilling to

trust to the reports of others ; but in the case of the narrative of De Fuca,
followed as it was by the marvels of De Fonte, and unclucidated by the know-

ledge obtained by the Spaniards, in accordance with their usual selfish and

short-sighted policy, it might have been justly matter of surprise if Cook had
evinced any faith in it ; but, in truth, he had no opportunity to discover the
Strait of De Fuca without leaving the main object of his voyage, and return-

ing to the south from Nootka ; while the peculiar character of the mouth of
the Columbia deceived not Cook only, but Vancouver ; indeed, the fearful

line of breakers which extends across it might -well deter both from too near
an approach, and lead to the conclusion that no practicable entrance for large
vessels was to be found there.

Sailing from Nootka northward along the coast, he entered an extensive
inlet under the 60th parallel, to which lu gave the name of Prince William ;

and still further west, one deeper and more extensive still, to which, mis-

apprehending its real character, the name of Cook's Eiver was afterwards

given by Lord Sandwich. Steering westward from thence, he passed between
the Kodiak Islands and the main ; from thence he passed to Oonalashka,
where, being detained by bad weather, he gained some knowledge of that

dreary country. Departing from thence, and following the coast to the north-

east, he discovered Bristol Eiver, and traced the shore of Bristol Bay, and
thence followed the coast northward to latitude 60°. Here navigation became

dangerous from the shallowness of the water, to avoid which, standing to

sea, he discovered some islands in latitude 60° 17', and about ten degrees of

longitude to the westward ;
from whence, steering to the north and east, he
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passed another island, to -wliich he gave the name of Anderson, after the

surgeon of the Discovery, who was just deceased ; and again made the con-

tinent, in latitude 64° 27'. From this point he followed the coast until he
reached its most westerly point, which he named Cape Prince of Wales, and

perceiving land in the distance, he sailed to the westward, passed a group of

islands, and reached the shores of Asia. Here he made a short acquaintance
with the inhabitants, and, favoured by a southerly wind, proceeded through
Behring's Strait, which he estimated as fourteen leagues in breadth at its

narrowest part. Keeping the American coast in view, he steered north and
east, discovered and named Point Mulgrave in latitude 67° 45', and at last,

in latitude 70° 44', arrived at the edge of the solid ice. Had he pursued his

inquiry in this quarter further, he might have possibly ascertained the
existence of the islands recently discovered by Captain Kellett ; but the ice

appeared to Cook, and possibly was then, impassable ; and he turned to the
south and east, where, in latitude 70° 29', he discovered and named Icy Cape.
From thence he again turned north, and was again stopped from further

progress by the ice, when he again stood in for the American land, discovered
and named Cape Lisburne, in latitude 69° 5'. Finding it impossible to

proceed northward, he now stood to the west, and made the coast of Asia,
in latitude 68" 56'; and finding the season too far advanced for further dis-

covery in such high latitudes, he determined to steer southward for more

temperate regions. Not, however, to leave his task more unfinished than he
could help, he examined the coast of Asia until he had satisfied himself tliat

he had reached the southern point of the promontory called by the Russians
Tschutskotkomess .

Finding his own discoveries to agree with those of Behring, but to differ

from the more recently-constructed maps, especially with reference to the

islands. Cook determined to satisfy himself on this head before leaving the

coast, and accordingly stood over to the American shore. Here he examined
and named Norton Sound, and having ascertained the continuity of the land
from Cape Prince of Wales southward, was satisfied that it formed part of

the American continent, and was not insular, as the charts had led him to

suppose it might be. In following the coast to tlie southward, he found the

water shoal so rapidly, that at a point, which on that occasion he named Shoal-

Water, lying in latitude 63", he was obliged to haul to the westward. Steering
southward for the island wliich he had previously discovered under latitude 60",

he fell in with a large island, which he named after Captain Clerke, and from
tlience proceeded to Oonalashka, to obtain water and refresli his crews.

Here he received a communication from liussians engaged in the fur trade, and
ascertained tliat since the time of Behring it had been carried on with great

advantage by them; his own crews also obtained valuable furs from the

natives. He also ascertained from them the incorrectness in many essential

l)articulars of the charts in use. Cook left this coast on the Slst October, 1778;
and on tlie 26th November, made land, which proved to be a portion of the

Sandwich Island group with which he was hitherto unacquainted. He exa-

mined these islands, and in the larger, Owhyhee, discovered a harbour on the

southern side. From hence, sailing to make a complete survey of the islands,

his vessels were damaged in a gale, and he was obliged to put back to repair
and relit. Here the natives indulged to such an extent their propensity to

theft, that Cook determined to seize their king as a hostage : in this attempt
he failed, and brought on a collision in which he lost his life.

With Cook commenced a new era in the art of navigation
—the application

of sanitary measures for the presentation of his crews, the first step made by
any navigator to a satisfactory system of naval economy. Unsurpassed by
any in boldness or exactitude, the extent of his discoveries is unrivalled, and
th(! correctness of his surveys universally acknowledged. He may be well

named the father of modern discovery. Before his time, the result ot a voyage
depended much, if not entirely, on accident ; since then, the longest voyages
have become almost, if not altogether, matters of calculation.
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On his deatli Captain Gierke took tlie command, and proceeded northward

through Behring's Strait, reached latitude 70° 33', was there stopped by a solid

harrier of ice, endeavoured to make the Asiatic shore, but failed, from the

same cause, and, in consequence, determined to return home by Japan, in

order to obtain information respecting those islands, so little known ; but before

reaching Kamschatka, he died of decline, and Captain Gore succeeded him.

Under that officer and Lieutenant King, the vessels proceeded to the south-

east, but from tempestuous weather, failed in the intention to survey Japan,
and reached Macao on the 3rd December, 1779. Here the value of the furs

they had obtained on the north-west coast of America was discovered, and led

to the opening a trade in furs between India and Nootka Sound, the conse-

quences of which were most important, both geographically and politically.

Sailing from thence, they reached England on the 4th October, 1780, after

an absence of four years, two months, and twenty-two days, having lost only
five men from sickn^ during the whole period. The loss of officers in this

Jast expedition of Cook is as remarkable as in his first, embracing the two
commanders and the surgeon. The results of the voyage may be briefly
summed up thus :

—the establishment of the fur trade in IVorth-west America ;

the placing a colony at Port Jackson, in AustraUa ; the idtimate settlement
of New Zealand ; the making the Sandwich Islands the central depot of the

Pacific ; and, more important than all, the education of a body of scientific

navigators, inferior to none who had preceded them, whose names must appear
hereafter, and who, like Vancouver, the most worthy successor of the im-

mortal Cook, each in his degree emulated the actions and shared the fame of

that great commander, who had now raised Great Britain to an eminence in

the history of geographical discovery, equal to that which had been before

occupied either by Portugal or Spain. This fame the French were not long
in attempting to rival, and accordingly fitted out, in 1773, an expedition of

two ships, which they placed under the command of Frangois-Galaupe de la

Perouse, who had already distingviishcd himself, no less for his courage and
nautical skill than for his generosity in an expedition to destroy the English
settlements on Hudson's Bay. In the selection of the officers, crews, and
vessels to be employed, as well as in their supply with everything requisite
for the voyage, every care was taken to meet the exigencies of an exploration
more extended and more particular than any yet made.

6 TheFrench iyi the Pacific: LaPerouse and d'Entrecasteaiix.—On entering
the Pacific Ocean, La Perouse made Easter Island, to refresh his crews ; from
thence proceeding to the Sandwich Islands, he surveyed the Island of Mowee,
which Cook had discovered on his return in 1778, and sailing northward, made
Mount St. Elias, on the American coast, in June, 1786. From this point Cook
having commenced his examination of the coast to the north. La Perouse
determined to proceed to the south. In latitude 58° 27', he established an obser-

ratory at a harbour named by him Port des Fran9ois, and which he proposed
should form afterwards the depot for a French fur trade on the coast ; from
thence sailing southward, he reached Monterey without having made any dis-

coveries, though from the broken outline of the coast, he conjectured what
English navigators subsequently proved, the existence of the extensive archi-

pelago and the islands by which it is guarded for nearly ten degrees of latitude.
La Perouse afterwards crossed the Pacific, and though he made no discoveries,
made observations of much importance in fixing the true position of many
points, especially of the Ladrone and Bashee islands, and on the coast of north-
east Asia and Japan. He made the coast of Tartary in June, 1787, and found
it uninhabited, though beautiful, and covered with luxuriant vegetation. Here
he traced the coast northward, ascertained from the natives the insular cha-
racter of Shagalien, and subsequently sailed between that island and Jesso,

througli the strait which bears his name. Having arrived at Kamschatka, he
sent his journals and charts to France overland, and then exploring the ocean
under the thirty-seventh parallel, dissipated many illusory discoveries of early
Spanish navigators. At the Navigators' Islands, M. de Lauglc, his second in
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conmiand, was, •n'itli M. Lamanon, the naturalist, killed in an affray with the
natives. This appears to have made him shy in opening communications with
the natives of other islands. Arriving at Australia, he found the English
commencing a settlement there, and sailing thence with the intention of

examining the islands to the north, was never more heard of; and it was not
till 1813, that Captain Eobson, trading to the Feejee Islands for sandal-wood,
having transferred some Europeans from them to Queen Charlotte's Island,
Captain DiUon, who had been an officer on board his ship, going, in 1826, to
visit them, obtained information of the relics of French manufacture on the
Island Manicolo ; and having communicated this to the Indian government,
was sent to make turther inquiries, and ascertained beyond doubt the loss of
the ships of Perouse on that island.

In 1791, however, the French sent out Admiral d'Entrecasteaux to seek
for La Perouse, who examined carefully the islands lying in the track Perouse
had marked out for himself ; he, however, passed Manicolo, which he named
Isle de Hecherche, without examination ; and dying of sickness, as well as his

second in command, and disease making great ravages among his crews, to
sum up the misfortunes of his voyage, his vessels were seized as prizes at
Java by the Dutch government. This voyage, however unsuccessful in its

main object, was most advantageous to science. SaLUng near the coasts, in

hopes to discover traces of La Perouse, D'Entrecasteaux was enabled to

examine them more minutely than former navigators, and to fix witli great
accuracy the position of the more important points. The collections also made
by tlie naturalist of the expedition, added much to the scientific knowledge of
the day.

7 TJie Fur Traders on tlie North-west coast ofAmerica : Meares and others.—The incitements offered by the accounts of the sailors of Cook's expedition,
induced English merchants, in the East as well as at home, to turn their

attention to the fur trade, and almost simultaneously, in the year 1786,

expeditions were despatched from London, Bombay, Calcutta, and Malacca ;

and the year previous. Captain Hanna had been sent on the same errand from
Canton.

Ill London a company was formed, called the King George's Sound Com-

pany, the year after tlie publication of the account of Cook's voyage, and two

ships were despatched under Captains Portlock and Dixon, who had both been
under Cook's command ; from Bombay, Captains Lawrie and Guise ; and from

Bengal, Captain ]\Icares, whose consort under Captain Tipping, sailed from
]\Ialacoa to meet him. Meares wintered on the coast in 1786. Portlock and
Dixon spent tlie same period at the Sandwich Islands ; while Captain Tipping
and his crow were lost, ])robably after reaching the coast. Captains Lawrio
and Guise were on tlie coast at the same time as La Perouse, and no doubt,
from the nature of their occupations, obtained a more intimate knowledge of

it than he hud done. It is, however, difUcult, if not impos.sible, to allocate

with exactiu\--s their respective discoveries. Portlock certainly examined

many of tin/ inlets to the north. Di.xon sailed round and named C^ueen Cliar-

lotte's Island, or Islands, for it is still uncertain whether it be one or more.
While of two more vesseLs, commanded by Captains Coluett and Duncan, the

latter examined and named the archii)elago called I'rincess lloyal Islands,
!in<l observed an inlet under jjarallel 48° 3<)', which he called after De Fuca.
1:1 1/88, Afeares again visited the coast, built a tender to his vessel at Nootka,
iinil nroceeded south ward to examine tlie Strait of Do Fuca, in whicli ho
s iil(!d, he says, near tliirly leagues. Captain Douglas, in the tender, threaded
tiu> channels which divide the archipelago from the main from north to .south.

In the same year a vessel from Boston, under Captain Grey, arrived on tho

coast, and having received from INIearcs an account of the Strait of De Fuca,
entered it, and on his return published an exaggerated account of its magni-
tude and extent.

The trade thus opened liy the ICnglish liad attracted the attention of tlie

Americans, and even the Austrian East India Company sent, in 1787, a vessel
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tinder Captain Barclay, an Englishman ; and in 1789, when a Spanish expe-
dition arrived at Nootka, one English, two American, and one Portuguese
vessels were at anchor in that harbour.

The Spaniards, m ho had intermitted their efforts at discovery since 1779,
when an impotent attempt was made under Don Ignacio Arteaga to obtain a

knowledge of the coast, had, in 1788, despatched Don Esteban Jose Martinez
to the north, who found the Russians establishing settlements there, and

moving rapidly southward. The report which he brought back, that they
proposed to occupy Nootka, determined the Viceroy of Mexico to anticipate
them. It is evident, from the subsequent conduct of the commander, that

the rights of the English were those only which he esteemed likely to interfere

with those of Spain, the Eussians not having yet sent any expedition so far

south, and indeed having no claim to any portion of the country south of the
discoveries of Behring ; but the claims which the English might base on the

discoveries of Drake and Cook, and the opening of the fur trade consequent
on the voyage of the latter, might prove serious ; and the English company
already alluded to, having purchased from the East India Company their real

or supposed right
of traffic on the coast, had sent vessels, not only to carry on

the fur trade, but to establish a settlement at Nootka. The Spaniards, there-

fore, directed their hostility against the English alone, seized not only the

English vessel lying in the harbour, but having allowed another to enter the

harbour without notice, took possession of her also. This vessel was com-
manded by Captain Colnett, who had been selected to establish an English
settlement there, ready for the reception of colonists, who were to arrive the

year after. The Spaniards now established themselves at, and fortified

I^ootka; but Great Britain fitted out an armament immediately, and the

Spaniards agreed to a formal surrender of Nootka. To receive this surrender.

Captain Vancouver, who had been on the coast with Cook, and proved himself
a most worthy disciple of that great navigator, was sent out in command of

two vessels, not only for this purpose, but to extend and complete the dis-

coveries of Cook, and ascertain accurately the existence or non-existence of

any strait connecting the Pacific and the North Sea discovered by Hcarne ;

and for this purpose, to examine every inlet of the coast which might promise
such a result, from latitude 30° to 60°, especially that said to have been entered

by the Washington, between parallels 48 and 49, and to correspond with the

Strait of Juan de Fuca.
8 Survey of the North-west coast of America: Vancouver.—Vancouver,

with Lieutenant Broughton for his second in command, sailed in 1791, and
on his voyage out surveyed the south coast of Australia through nearly six

degrees of longitude, and subsequently
—

having completed the survey of

Dusky Bay, New Zealand, which Cook had not been able to finish—discovered
the rocky and dangerous islands which he named the Swans, and a large
island, which he called Oparo, one of the dangerous archipelago to the east

of New Zealand; and arriving at Otaheite, he found his consort imder

Broughton, who had added another island to our geographical catalogues,
which he named after his vessel, the Chatham. From thence he sailed to the
Sandwich Islands, and having surveyed them, reached the coast of America
the 18th of April, 1792; and the next day found he was in latitude 40° N.
From thence he sailed northward, the wind enabling him to keep close

to the coast. "When off the mouth of the Columbia, the line of breakers

stretching across the entrance, as well as the long-extended low land to

the south, led him to think it not worth while to lose the favourable breeze
he had by its exploration, and passing it, he, on the 29 th, fell in with a
vessel which proved to be the Columhia, commanded by the same Captain
Gray who, in the Washiufjton, had previously entered the Strait of De Fuca.
He corrected the report which had been current in Europe of his discovery,

limiting it to fifty miles within the strait ; but his account that the natives

reported it to extend to the northMard, gave it its due importance in the mind
of Vancouver, who accordingly proceeded to explore it, which he did, \\ith all
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its various indentations, with such minute accuracy, that the recent surveys of

Captain Wilkes have added nothing of importance to our knowledge of it.

Vancouver named iiis discoveries after the officers of his own ships, and
thus the names of Broughton, Puget, Whidbey, &c., have been handed down
to posterity. In the strait separating the island in which Nootka Sound is

situated from the main, he met two small Spanish vessels engaged in the

survey of its coasts, and his own attention having been more particularly
confined to the main by his instructions, he contented liimself M'ith the charts
which they gave him, and, at their request, the united name Vancouver
and Quadra was given to the island. To the inlet he gave the name Gulf
of Georgia, and having sailed through the narrow strait which separates the
northern extremity of the island from the main, continued a minute and
painful examination of the coast to the northward, until August 17th, when,
falling in with the Venus, of Bengal, he received from her commander an
account of the arrival of a storeship, and of the murder of her commander and
some of the crow at Woahoo, as well as of the wish of the Spanisli com-
mandant, Senor Quadra, to complete the transaction -with the execution of
which he was charged, he determined to return at once to Nootka; but being
unable to agree on tlie terms of the surrender, and having despatched a mes-

senger to England, he sailed southward to prosecute his inquiries ; in the course
of wliich, Broughton entered and surveyed the river Columbia, ofthe existence
of which Gray had given information as having its outlet in the bay which
Vancouver had noticed in the spring, but which river Gray had not entered,

though he gave a rough sketch of the bay into which it falls. Broughton
ascended the river more than 100 miles to the head of the tide-water, and
named the point where his examination ended after his commander, as the
Hudson's Bay Company did the fort subsequently erected by them, and now
standing on that spot. Returning, he found the Jenny, of Bristol, detained

by stress of weather, within tlie bay at the mouth of the river. The slow

progress of the discovery of this river—tlie suggestion of Hcceta in 1775; its

confirmation by Meares in 1788; the conclusion of Vancouver, at first sight,
as to the danger of entering it, in 1792; the entrance of the bay at its mouth,

by Gray, the following year; and its subsequent survey by Broughton—is

to be attributed to the dangerous line of breakers which cross its entrance,
and leave but a very narrow channel for shipping. The number of vessels

engaged, and the forwardness of the English and Americans, in the fur

trade at this time, is particularly worthy of notice.

Vancouver spent the winter of 1793 at the Sandwich Islands; in the

summer of that year, completed a close examination of the numerous channels

which separate the islands from the main, on the north-west coast of the Ame-
rican continent, and the canals whicli stretcli so dee]) into the land, as far as

Cape Decision, in latitude 57°, when he again returned to the Sandwich Islands,

and wintering there, received the cessi(7n of Owliylice to the king of Great
Britain. In tlie spring he was again on the American coast, and connnencing
liis survey to tlie north, ascertained that Cook's lliver was only an inlet; and

having completed the task imposed on him, he left the coast in August, and
arrived in the Thames in October, after a laborious occupation during ftmr

years, in which he only lost two men, having surveyed mniutely 9(KK) miles

of coast. He, liowever, contracted in his lal)ours the seeds of the disciuso

from which he died four years after. To him we are indebted for ascertaining
that no access is to be obtained from the Pacific to the North Sea, except by
Behring's Strait, and he is to be esteemed the father of those laborious inves-

tigators whose 8urs-eys have, since his time, made the disc()V(>ries of the

older navigators available, and who, though the results of their labours are

less startling and romantic, are not less useful or worthy of record. T'lis

voyage liad another iiiiportaut result, for Broughton, returning on a political

errand, increased our knowledge of the islands aiul sea of Japan.

9 Russian Voi/orics in the North J'ari/ic : A'ru.scnxfrrn.—Thr' surveys
of Broughton conlirni and extend those of La Perouse. Tixcy dilier, how ever,
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in one important particular, the latter making Saghalien an island, while the
former represents it as joined to the continent by a narrow neck of land.

This difference appears to have been decided in favour of La Perouse by
Captain, afterwards Admii-al Krusenstern, famous in nautical history, not

only as the first Russian who circumnavigated the globe, but as the accurate

chronicler of the progress of discovery in the Pacific.

Broughton examined the west side, and reached latitude 53° in the Gulf of

Aniwa, or channel of Tartary. Krusenstern sailed up the east coast, and
doubled the northern Cape, but, bafiled by the strength of the current from the

river Amour, failed in his attempt to proceed southwards.
The voyage of Krusenstern, though useful to "science, was totally unsuc-

cessful in its primary intention, which was to secure to Russia a trade with

Japan, an opening for which appeared to have been made by Russian agents
from Tartary, who had kept up a friendly intercourse with the Japanese from
1780 until Krusenstern arrived there in 1804. In 1811, the Russian court

sent Captain Golo^vnin to complete the surveys of preceding navigators ; but
he was taken prisoner by the Japanese, and it was reserved for Captains
Maxwell and Lyon, in command of H.M. ships Alceste and Lyra, after con-

veying the embassy of Lord Amherst to China—the former surveying the
Gidf of Lea Tong, and the latter that of Pechele. The survey of the Yellow
Sea, which was then completed, resulted in the discovery of the numerous
islands to the west of the peninsula of Corea, and the consequent restoration

of the coast to its proper position on the charts, from which it had been
removed nearly 150 miles, probably from these islands being mistaken for it.

To these important additions to geographical knowledge, these officers added
that of the islands of Loo Choo. Notwithstanding the previous expeditions
of Lutke, Hall, and Sarytscheff, much is wanting to complete our knowledge
of these seas. This, no doubt, the expedition from the United States, now
about to sail for Japan, will fully supply.

CHAPTER IV.

5 1. Arciic discovery resumed: Sir J. Barrow.— 2. The North-AVest coast: Mackenzie and
Kotzebue.— 3. Itoss and Parry.— 4. Buchan and Franklin.— 5. Parry and Lidden.—
6. Franklin's first journey.— 7. Franklin's second journey.— 8. United efforts: Parry,
Franklin, Beechey.— 0. Discovery to the North : Scorcsby and Parry.— 10. "J'he Magnetic
Pole : Sir J. C. Koss.— 11. Discovery ou the coast : Back, Dease, and Simpson.

4 RCTIC Discovery resumed: Sir J. Barrotv.—It has already been shown
.^lJL how discovery on the north-west coast of America was connected, espe-

cially in the case of Cook and Vancouver, with that on the east, and the object
of both, the North-West passage from Europe. It remains to be seen liow
both were at last united. Although it has been the honour of our own day
to demonstrate the barren fact that such a passage exists, how little worth
Ihe lives and treasure wasted upon it, is yet, perhaps, reserved for us to

know.
2 The NortJi-West Coast: MacTcenzie and Kotzclme.—To the knowledge

of the north-west coast of America, obtained by Cook, Vancouver, and their

contemporaries, Alexander Mackenzie, by his two most enterprising and suc-

cessful journej'^s over land, had made the important addition, that, between the
mouth of the river which bears his name, in longitude 135° 37' W., and lati-

tude 68° 49' ISr., and Bentinck's Arms, in about longitude 128" W., latitude
52"^ N., into which the Salmon river, also named after him, flows, the coast
is continuous. Kotzebue, a navigator sent from Russia by private enterprise,
son of a German writer of some note, had, moreover, in 1815, discovered a
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gecure harbour at the extreme nortli-west of Beliring's Strait, thus offering
facility for further exploration in that quarter. Before this, however, Sir
John Barrow, the late secretary to the Admiralty, and chronologist of former
Polar voyages, had been strenuously urging the revival of discovery to the

North, and two expeditions were accordingly resolved on, the one to Davis
Strait, the other direct to the North Pole.

3 Hoss and Parry.
—For the former, the Isabella and Alexander were

equipped, and placed under the command of Captain John Ross and Lieutenant
Edward Parry, They sailed from the Thames in April, 1818, and in June were
fast to the ice off Waygat's Island. Of this voyage, perhaps, the less said the

better; its results, uncertain at best, having, with one exception, been super-
seded by discoveries immediately subsequent; and this, which involves the

integrity of BaiEn's Bay, has just been resolved, and Captain Inglefield has
assured us, that the land which Captain Boss saw at the head of Sir Thomas
Smith's Sound, is as imaginary as that which precluded his further passage
up Sir James Lancaster's Sound. It may be safely asserted, that the return
of this expedition, thus unsuccessful, was not a greater disappointment to the

country than to the other officers and the crews.

4 jBicchan and Franklin.—The other expedition was not much more
fortunate. The Dorothea and Trent were commissioned by Captain Buchan
and Lieutenant Franklin. They also sailed in 1818, and arriving at the
north-east point of Spitzbergen, from thence, proceeding northward, reached
latitude 80 34', and being stopped by the ice, followed the edge of the bank
towards the coast of Greenland ; but in a storm which overtook them, the
vessels were so damaged, that it was determined by Captain Buchan to forego
the search, and return home—a disappointment to Franklin scarcely less than
that which Parry was at the same time experiencing. It is remarkable tli,it

these officers, since the heroes of Arctic discovery, should have been seconds
in command in those two most ill-managed expeditions. They were, however,
soon to be rightly distinguislied. The hasty decisions of Hoss were too

glaringly in error to be believed, and a new expedition was planned to place
the truth beyond doubt.

5 Parry and Liddon.—The TLccla and the Griper sailed, for this pur-
pose, in 1819, and fell in Avith the ice on tlie 18th June in Davis Strait.

Parry, now a captain, commanded, and had for his second, Lieutenant Mattlicw
Liddon. Having reached latitude 73^, by main strength and labour they
worked the vessels to the entrance of Lancaster Sound, which they reached
on the 3l8t July. Hero the magic of true enterprise soon transformed land
into water, a range of mountains into an open bay. Having reached latitude

71° 53', longitude 90°, their further progress was arrested by the ice; but a
broad inlet was discovered to the soutli, wLicli Parry named Prince Regent's
Inlet: the most distant point seen he named Cape Kater, and a harbour on
the eastern sJiore, Port Bowen. Fortune favouring the bold, propitious
showers o])ened a passage for the expedition, and a broad cliannel—that up
which Franklin is now being sought

—was discovered to the north, and named
after the jNIaslcr of tlie Ordnance, Wellington. Proceeding still to the west,

up tlic strait wliich lie liad at first opened, though not discovered, it being a
continuation of Lancaster Sound, and wliich he had named after Sir John
Barrow, he reached the meridian of 110° west from Greenwich, and tlius

obtained for his crews the parliamentary grant of 5000^. Parry had now
passed and named Cornwallis, Griffitli, Bathurst, and Byam Martin's Ishuids,
and reached Melville Island; here, however, his further progress was eflcc-

tually stopped by a firm harrier of ice, and on the 5th of September ho

dropped anchor for the first time since leaving h]ngland, having, in one season,

placed himself in tiie first rank of Arctic discoverers. On the 'iOth, tlie vessels

were hauled through a can;d cut in the ice into AVinter Harbour, where they
remained blocked up till the following August. In the spring, Parry made a

journey to the west coast of the island; and when released from their long
confinement, the same barrier to further progress still remaining, after sighting
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a land to the south, which he named after Sir J. Banks, it was, on consulta-

tion, determined to return home. Of this voyage it is enough to say, that it

is the limit even of our present knowledge to the west; and that so well did

Parry combine with the skill and courage of the British seamen the care of

the philanthropist, that, like those of Cook and Vancouver, his crews returned

in as robust health as they set out.

6 Franklin's First Journey.
—The longitude reached by Parry in this voy-

age was about that of the discovery of the Arctic Sea made by Hearne at the

mouth of the Coppermine Eiver. The probability of his reaching this point had

not been overlooked by the Admiralty ; and as although the actual trending of

the coast was imknown from Icy Cape to Mackenzie lliver, and from thence

to the Coppermine, its continuity was placed beyond doubt by Cook and

Vancouver and Mackenzie. The most important portion, therefore, of the

north coast of America to be examined was that to the east of Coppermine
Eiver, and an expedition was determined on to proceed down that river, and

from thence towards the east, in the hope of meeting Parry in that direction,

or at any rate ascertaining the line of coast. The command of this was con-

ferred on Lieutenant Franklin, whose courage and constancy had often been

tried in the arduous duties of his profession, and who, when second in com-

mand to Captain Buchan, had given sufficient evidence of his possession of

the ardour so necessary to compensate the many difficulties and sufferings

inseparable from Arctic research, and the readiness of perception, coolness,

and self-confidence, wdthout which it would be impossible to supply the

defects in equipment which, in those days, want of experience made inevi-

table. He sailed from England in May, 1819, arrived at York Factory, the

depot of the Hudson's Bay Company, on the east coast of America, in

August, and reached Fort Chipewyan, on the Lake of the Hills, in March the

following year. His companions deserve mention for various reasons:

Eichardson and Back, as subsequently well known in the annals of Arctic

research; poor Hood, for his sad and untimely end; and Hepburn, the model

of a British seaman, for his faithfulness, courage, and constancy.

During the summer of 1820, they only succeeded in reaching 550 miles to

the north of Fort Chipewyan, where, building a hut, which they named Fort

Enterprise, they determined to winter. From this point Back returned to

Fort Chipewyan for supplies. In June, 1821, the ice was sufficiently broken

in Coppermine Eiver to allow the expedition to proceed, and on the 18th of

July it reached the Arctic Sea. In two frail birch canoes, twenty persons

proceeded on their voyage of discovery towards the east, with a very insuffi-

cient supply of provisions, and consequently were only able to reach a point,

therefore named Turnagain, being the eastern extremity of an extensive

gulf, named by Franklin, Coronation Gulf, distant six and a half degrees
eastward from the mouth of the Coppermine. Obliged to return, a new route

was selected, by a river falling into the gulf, which was named after Mr. Hood ;

and the ujiexpected impediments here met with, both from the nature of the

country and the character of their Indian guides, made the journey back to

Fort Chipew^^an one of the most disastrous on record. This it is not our pro-

vince to describe; it maybe sufficient to say that Franklin and his companions,
with the exception of the murdered Hood, were reserved for further labours

and sufferings in the same cause, and reached England in safety.

7 Party's Second Voyage.
—The success of Parry in dispelling one Ulusion

induced the government, immediately on his return, to commission the Fury
and Hecla for further research in the Arctic regions imder his command. The

object of the expedition was to ascertain any connexion which might exist

between the southern waters discovered by him and the Sir Thomas Howe's

Welcome of old North-west Fox. With Lieutenant Lyon as his second in

command. Parry left England in May, 1821, and after much difficulty reached

Southampton Island in August. As his primary object was to reach tho

Eepulse Bay of Middleton, Pany determined to attempt domg so by Frozen

Strait, which, if its existence might be depended upon, offered a du-ect route.
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This determination was tlie means of dispelling another doubt which had been
a serious obstruction to Arctic discovery for nearly a century. By this chan-
nel the expedition safely reached Eepulse Bay, which being clear of ice, the

continuity of its shores was established, and Parry proceeded on his voyage
of discovery to the north ; but, detained for a long time by the rapid currents

running in the narrow channels between the numerous islands on this coast,
he could proceed no further than a deep inlet, which he named Lyon's Inlet,
and where he determined to winter. Directed and incited by a sketch map
made by an Esquimaux woman named Iligliuk, whose name should not be
omitted in a geographical work, in July Parry proceeded to the north, and

shortly after amved at the mouth of what by a land-journey he discovered to

be a strait open to the westward, and which he named after his vessels, Fiory
and Hecla. Precluded from passing through, he was soon compelled to go
again into winter quarters, but not before the northern shore of the strait had
been reached by Lieutenant Eeid and Mr. Bushnan in latitude 70° north. In
the spring, however willing to resume his researches, prudence compelled
Parry to return home, where he arrived safely in October, 1823.

In this voyage Parry not only named islands, bays, and headlands, as usual,
after his own officers, but adopted the unusual yet most proper course of

retaining native names, among which his winter quarters at Igloohk will long
be remembered.

8 United Efforts.
—The double success of Parry and the partial knowledge

of the coast obtained by Franklin, now decided the government to make at

the same time as many distinct efforts as there were uncertainties to be
cleared up and obstacles to further progress to be removed. The Ilecla and

Fury were again commissioned under Parry and Lieutenant Ilojipncr,
and

this expedition was directed to Prince Regent's Inlet. Franklin, Back, and
Richardson, with whom was now associated Mr. Kendall, in the place of the
lost Hood, were to proceed over land to Mackenzie River, to separate at its

mouth, and thence trace the coast eastward and westward ; the one to meet

Captain Lyon, who was, if possible, to reach Point Turnagain by the shores
of Melville Island ; the other to meet Captain Beechy, who was to enter the
Arctic Ocean by Behriug's Strait. Parry sailed in 1824, and the first season

only succeeded in reaching Port Bowen ; during the winter, land-journeys
were made with considerable success ;

Lieutenant Ross saw open water to

the north, and Lieutenant Sherer nearly reached Fury and Ilecla Strait, to
the South. These are worthy of notice as the commencement of a system by
the adoption of which so much has since been achieved in Arctic discovery.
In the spring, Parry attempted his passage to the south by the western shores
of the inlet ; but the loss of the Fury compelled him to return home before he
had gone as far south as he had done in his first voyage.

The season appears to have been a very bad one for research on the eastern

coasts, for Captain Lyon was not more successful. lie had sailed in June,
1825, and reaclu'd the Welcome in August ; hero he encountered such heavy
weather as to lead him to anticipate the necessity of abandoning liis vessel,

but nevertheless he succeeded in reaching Wager Inlet early in September ;

but losing his anchors in another viokuit gale, he was compelled to return

home, having effected nothing in furtherance of the object ot his
expedition.

Captain Beechy also sailed, in the Blossom, the same year, for lieliring's

Straits, where a rendezvous had been appointed with Franklin in Kotzebue's

Sound, which, true to his appointment, JJeechey reached on the 25th of July
the following year. From nonce he proceeded north ; but fallnig in with the

ice in latitude 71°, and his instructions and equipment alike forbidding his

entry of the dangers of Arctic navigation, lie had no alternative but to return

to Kotzebue Sound. The Blossom barge, however, under the command of
the master, Mr. Elson, succeeded in reaching a point seventy miles further

east than tlie vessel had attained to ; and so well had all the arrangements
been concerted and carried out, that he was at that time within 100 miles of

Franklin's party proceeding westward. This point was named after Sir John



190 DESCRIPTIVE GEOGRAPHY.

Barrow, whose scientific knowledge Imd originated, and wliofe ardent tem-

perament Lad stimulated, so many expeditions ; and none could be more filly

named after Lira tLan tliis, as it is the most northern point of the western
coast of North America, and from whence it trends rapidly to the south, towards

Behring's Strait. The Blossom returned the following year to Kotzcbuo
Sound, after spending the winter in the Pacific ; but finding no traces of

Franklin, returned home, where arriving in October, 1828, Captain Beechey
found that he and his companions had arrived safely the year before.

Franklin and his party started in July, 1825, and by way of JSTew York
reached the Mackenzie Eiver, and finally Oreat Bear Lake, where Back being
left to prepare winter quarters, Ilichardson surveyed the eastern side of the

lake, while Franklin proceeded to examine the mouth of the Mackenzie, fi-om

whence returning in September, he found comfortable winter quarters pro-
vided, which were named Fort Franklin. In the following June the two

expeditions departed together, and reaching the mouth of the Mackenzie in

July, separated on their different voyages, that under Franklin leaving Point

Separation first. He succeeded in tracing the coast for 374 miles, as far as

longitude 148° 52' about one-half the distance proposed, his progress having
been impeded by ice and other obstacles. Eichardson was more fortunate,

fulfilling the intention of the expedition, tracing the coast for above 900 miles,
and discovering to the north a coast, to which Avas given the name Wollastou
Land, and of which above 100 miles were seen. Tlius successful, Eichardson
returned by Coppermine Eiver, and reached the Fort on the 1st September,
where he was joined by Franklin on the 21st. The shores of the Arctic Ocean
had thus been satisfactorily determined from Behrmg's Strait to Point Tui'u-

again, through above 50° of longitude.
In these voyages Franklin discovered the Peel Elver, an aflluent of the

Mackenzie ; two large rivers flowing into the Arctic Ocean, which he named
after Clarence and Canning ; and the point which he reached he named Eeturn
Eeef. Eichardson, crossing Liverpool Bay, discovered Cape Batlmrst in lati-

tude 70^ 30', crossed Franklin Bay to Capo Parry on the cast, and gave the
names of his boats, the Dol_phin and the Union, to the strait between Wollas-
ton land and the main.

9 Discovery to the North: Scoreshj and Parry.
—In the mean time cir-

cumstances had increased our knowledge of the sea between Greenland and

Spitzbergen. Arctic researches in our own day, as in more remote times, were
not to be confined to officers of the royal navy. Commerce, as it had caused
those of the merchant service to take the initiative, so now it incited them to

continued exertions ; and among Arctic voyagers and discoverers, the name of

Scoresby occupies a distinguished place. Brought up to the whale fishery, he
had, in 1806, reached 81° 30' north, in a vessel under his father's command ;

and in 1822, when himself in command, he made the coast of Greenland in

74° 6'. As already noticed, steering southwards he discovered a large opening
under latitude 70', but the duty of following the fishery led him from the land

which, after being so many years shut up in ice, he had rediscovered.
The experience of Captain Scoresby has been always at the service of subse-

quent Arctic voyagers, although he himself has changed the rough jacket of
the sailor for the gown of the minister of religion. Captain Clavering and
Colonel Sabine were employed the following year to make scientific observa-
tions in Spitzbergen, and having completed them, crossed over to Greenland,
the coast of which they traced as high as latitude 76°. These voyages had,
no doubt, much influence on Parry's attempt to reach the Pole in that direc-

tion, and it received the sanction of Scoresby. He sailed in April, 1827, in the

Hecla, to attempt to extend discoveries noi-thward, across the ice, in boat

sledges. Laborious travelling during one month, usually not making more
progress than a few mUes in a day, only brought them to latitude 82° 40' ; and
the ice drifting to the southward under the influence of a northerly wind, it

was found necessary to abandon the undertaking.
10 The North Pole: Sir J. Moss.—Government now suspended its efforts
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towards northern and north-western discovery ; it was not, however, entirely
discontinued. His own hasty conclusion, and Parry's success, had subjected
Sir J. Ross to some deserved, and to much undeserved censure. Private

friendship enabled him to redeem his character at an expense of 17,000Z.—a
munificent act of generosity on the part of Mr. Booth, a due estimation of
which was subsequently shown by the countrj' in lijs being raised to a

baronetcy. With this assistance to his own funds, Sir J. Ross commissioned
a small vessel, fitted as a steamer, and named the Victory, and sailed from the
Tliames in May, 1829. He reached Fury Beach on the 13th of August, and
sailing southward, commenced his discoveries at Cape Garry, and following
the land reached the 70th parallel; but his further progress was stopped by a
solid barrier of ice. Here he went into winter quarters, and following in-

formation obtained from the Esquimaux, his nephew, Captain J. C. Ivoss,
traced the land both on the northern and southern shores of a broad strait,

separated only by a narrow isthmus from the lower part of Regent's Inlet,
and communicating with the open sea to the west, reaching the 99th meridian
west longitude, or within 220 miles of the Point Turnagain of Franklin. To
the land thus discovered the apparently punning name of Boothia Felix was
given. Commander Ross bestowed his own name on the strait he discovered;
and during the summer, before the Victory could be got out of her wintc r

quarters, that active officer further signalized himself by the examination of

fifty more miles of coast to the northward, and the discovery of a magnetic

Eole.
Subsequently obliged to abandon the Victory, the small party under

ir J. Ross's command, almost exhausted, contrived to reach Fuiy Beach,
after suficring the rigours of another Arctic winter. A vain attempt was
made to escape towards the north, and the endurance of another winter
followed. But the next year, in July, 1833, the ice, which had before blocked

up Regent's Inlet, Barrow's Sound, and Lancaster Sound, and precluded all

Sassage,

had all but disappeared, and they were enabled to reach Navy
loard Inlet in their boats. Here they were pickcnl up by the Isabella whaler,

the vessel which Sir J. Ross had formerly commanded, and amved safely
in England in October. The additions made in this expedition to geo-

graphical and meteorological knowledge were gratefully rewarded by the

legislature.
II Discovery on tlie Coast: HacTc, Dease, and Simpson.—The fate of

Sir J. Ross and his party, while it remained uncertain, excited much anxiety
at home. Stimulated by the leaders of the scientific societies in London,
another expedition was decided on, and Back volunteering, was accepted as its

leader. The companion of Franklin was the most fit man, without doubt, that
could be selected for an expedition overland ; and the Hudson's Bay Company
hanng taken an active interest in, and contributed largely to the funds raised

for it, the difficulties presented were much lessened. Captain Back, taking
with liim ]\rr. Ricliard King, as surgeon and naturalist, left England in

February, 1833. His instructions were to proceed by New York and IMoii-

treal, and by the ordinary route of the fur traders to the Great Slave Lake,
from which, or in the vicinity of which, it was believed a river took its rise,

and, flowing to the north-east, would be found navigable to the Arctic Sea.

Here, building two boats, he was to embark and endeavour to reach Ca])e

Garry. It was presumed that two summers miglit be occupied in this, and
that much knowledge of the coast might be obtained, as well as some know-
ledge of, if not communication with Ross ; but the return of that officer

enabled the government to send a despatch after Back, and thus direct him to

devote aU his energies to wliat would otlierwise have been but a secondiiry

object
—viz., geogra])hical discover^'.

On reaching Slave Lake, after some difficulties, resulting from ignorance of
the country. Back at length found the river to which he had been directed,
the Great Fish River, since called by his name; and liaving made some ex-

f)loration8

of the country, he returned to winter quarters at Slave Lake. Here
le received the dispatch informing him of the safe arrival of Ross in England.
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and with his mind thus relieved, he started in June, and in the end of July
reached the sea, in latitude 67° 11', longitude 94° Sff, after a tortuous course of

530 miles, having passed eighty-tliree rapids and many large lakes ; a barrier

of drift ice barred his further progress by sea ; swamps and marshes on every
side precluded any advance by land, and Back was obliged reluctantly to

return. On reaching winter quarters, leaving Mr. King to bring up the expe-

dition, he started express for England, where he arrived in September. In

1836, Back again braved the hardships of the Arctic regions. Under the

auspices of the Royal Geographical Society, he sailed in the Terror, with the

intention of reaching Eepidse Bay, and thence making journeys over land to

the west ; but being caught by the ice off Cape Comfort, in September, he

was held prisoner until the 10th of July following, when, with much difficulty,

he succeeded in reaching England.
The same year was, however, marked with signal success on the coast,

Messrs. Dease and Simpson having traced its windings from the westernmost

f)oint

of Franklin to that reached by the boats of the Blossom ; and the fol-

owing year descending a river which flows from Bear Lake into the Copper-
mine, and which was named after Mr. Dease, they reached the shores of

Coronation Gulf. By dint of incessant labour, being compelled to abandon
the boats, Mr. Simpson traced 120 miles of coast, and the corresponding
shores of Victoria Land to the north ; but returning the following summer,
and favoured by open water, on the 16th of August reached the point to which
Back had attained five years before, ha\dng traced the whole line of coast

between the Coppermine and Great Fish Rivers, and by the discovery of a

strait, named after Mr. Simpson, ascertained the separation of Boothia FeUx
from the mainland towards the west. Incited by this great success, they

pressed on, but were tmable to get beyond longitude 92° west ; on their return

tliey surveyed more closely the shores of Victoria Land, and had the satis-

faction of feeling that they had not only made the longest boat voyage then

on record in Arctic regions, but of important additions to geographical

knowledge. Mr. Simpson did not live long enough to reap the due reward of

his labours, w hich were signalized by the promotion of his uncle, the governor
of Hudson's Bay, to a baronetcy.

CHAPTER V.

§ 1. Discoveries in the South Sea.— 2. Colonization : Port Jackson.— 3. Van Dieman's Land :

Bass and Flinders.— 4. Traders and missionaries.— 5. The Antarctic lands : Weddell and
Biscoe.— 6. The surveyors: Beechey, Belcher, and Fitzroy.— 7. Recent labours in the
Arctic seas : FrankUn and his followers.

T^ISCOVERIES in the South Sea.—Ihe voyages of Cook had not only
JL^ opened the trade of the North-West to Europeans, but had incited them
to traffic in the Southern and Central Pacific. This traffic had chances other
than those of mere commercial profit to induce sailors to engage in it. The
climate and productions of the country, the superiority so readily conceded by
the people to Europeans, gave facilities for a luxurious life but too tempting
to be refused by those whose

pre\'ious existence had, in all probability, been
one of long-continued hardship. This it was which seduced the crew of the

Bounty, in 1788, to set their captain adrift in an open boat—in which he made
the voyage from the Friendly Isles to Toitcs Strait successfully

—as well as

to the colonization of Pitcairn's Island ; and in the many voyages which

shortly after took place, the islands of the Pacific became the homes of run-

away seamen, by the children of -nhom many are now in all probabilty
governed. It is not a little worthy of remark, that the descendants of English
sailors now inhabiting Pitcairn's Island, are among tlic most highly developed
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ol" the human race, no less physically than morally. Captain Bligh had been
sent in the Bounty to procure a stock of bread-lruit trees, for plantation in

the West India Islands. To fallil this purpose he made a second voyage in

1792 ; in this no additioa was made to geographical knowledge, nor indeed
in any of the voyages subsequent to Cook, beyond the enlarging and correct-

ing our ideas respecting the diiierent groups of islands in the Pacilic. Captains
Marshall and Gilbert had indeed named two archipelagos after their ships,
the Scarborough and Charlotte, as had Lieutenant Ball in the Suppty. Doa
Alessandro Malaspina had, in 1793, surveyed the coasts of Mexico. The
Pelew Islands had become better known, and were opened to commerce by the

wreck of the Antelope, in 1783 ; and Captains Billinghausen and Sarytscheff,
in the service of Eussia, had made explorations among the archipelagos of
the [Xorth Pacific. But the work of the discoverer was now to give place to

the labours of the surveyor. In the meantime, however, that which was to

confirm to Europeans the sovereignty of the Pacific had commenced—the

work of Colonization had begun. The vessels of Captains Marshall and
Gilbert were engaged in this service when tliey crossed the Pacific.

2 Colonizatioii : Port Jackson.—The conquerors of the JS'ew World had,
as an act of charity to the inhabitants, introduced negro slaves into it, unwit-

ting the fearful consequences which must of necessity follow such a violation

of the laws of God. Tlie first settlers in xiustralia, with equally good inten-

tions, and probably with as little anticipation of the consequences, in the
formation of a penal settlement at Port Jackson, near Botany Bay, laid the
foundation of that system of transportation which has been the bane of that

country. Equally obnoxious in principle, the consequences of those acts are,

lio\\ ever, very cliflerent ; for the convict becoming free, may rise in the scale

of humanity; the slave remaining so for ever, must degenerate. In the first

case, the evil may be eradicated by time ; in the last, time only confirms and
increases it. It was in 1788 that Governor Philip sailed from England for

this purpose ; and the results have been too important, politically and socially,
to be disregarded.

3 Van Diemens Land: Bass and Flinders.—Colonies are proverbially the
theatres of daring exploits, and this forms no exception to the rule. In 1795-G,
IVlessrs. Bass and ITinders, of the royal navy, who had gone out with
Governor Hunter, surveyed along line of coast, in a boat only eight feet long ;

and in 1797, the former, now provided with a whale boat, discovered the strait

which separates Van Diemen's Land from Australia, and dissipated the illu-

sion wjiicii had been perpetuated by the misplaced confidence of Cook in his

colleague's accuracy. Tliis voyage of GOO miles, in an open boat, was fol-

lowed by one in wiiich, with Mr. Eiindcrs, Bass circumnavigated V^an Diemen's
Land. Subsec[uently, in ISOI, Mr. Elinders was employed in tlie Invest i-

f/utor to continue his researches on the coasts of Australia. His surveys were

directed, first to the sotitli, and afterwards to the north-west. On his out-

Avard voyage, he filled uj) the omissions of D'Entrccasteaux to the Avest ;

and on the south coast, in latitude 35'^ d-O', longitude 138^ 58', encountered
the expedition of Captain Baudin, which liad been sent from France on a

similar errand to his o\mi. The following j'ear he explored the Gulf of Car-

pentaria and Torres Strait; and his vessel proving unfit for further service, he
was [iroceeding to England to obtain anotlu'r; when he suffered shi))\\reck on
the harrier reefs oif the eastern coast, till then unknown; and being afterwards

detained at tiie Mauritius as a prisoner of war, his career of discovery was

stopjx'd ; but its success, under more than ordinary dilliculties, and with means

wholly inadeqmite, stands out in striking contrast to the meagre results

paraded with such care by the French, who, under Baiidin, fully equipped,
did little ])ut give Ficneh names to places already discovered by the English ;

and their ludicrous alarm at finding themselves l)enighled on shore, shows
how unwortliy they were to be the followers of those who, not in the Pacific

only, but in the north, had done honour to the name and service of France.

4 Traders and Missionaries.—The trade in sandal-wood, and the wluilo

II. ()
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lishcry, as well as the supply of the wants ci'cated among the inhabitants by
the visits of more civilized races, had, not long after the voyages of Cook and
Vancouver, filled the Pacific with European vessels. The crews of these, not

being confined within the strict limits of duty by national authority, not only
introduced diseases before \inknown, biit frequently aided and incited the
inhabitants in their wars with each other; retaliation as often followed,
and thus, wliile the knowledge of the Pacific and its islands was daily increas-

ing, its inhabitants were daily diminishing in numbers ; and the antagonism
thus generated might have been fatal to the remnant, had not Christianity
followed in the traces of commerce. Both from England and America, mis-
sionaries were sent to the South Sea. The docilitj^ of the inhabitants of
Olaheitc singled them out, in 1799, for the scene of the earliest efforts ; it

was not. however, till 1817 tliat their success was coiiiirmed, by the adoption
of tlie King Pomare into the Christian Church. In 1820, missionaries arrived
in the Sandwich Islands from the United States, and by 1827 they had
obtained paramount authority there. "Wilde even in New Zealand, where the
fiercer passions of the natives might have been supposed likely to retard their

conversion, a mission, established in 1814, though for a time its eftbrts were
frustrated, at length prevailed. The colonization of the islands followed, and
now a Bishop of New Zealand prosecutes his missionarj" labours among the

neighbouring islands. Thus the three principal stations in the Pacific have
been brought under the influence of European teachers. Of these, however,
New Zealand only has been preserved to England, the Sandwich Islands

being now to all intents and purposes a portion, though not yet integral, of
the United States, and the Society Islands a dependency of Erance. The
fisheries and trade of the Pacific, originally opened by the enterprise and
skill of Englishmen, are now fast passing into the hands of their trans-

atlantic descendants.

5 The Antarctic Lands: Weddell and Biscoe.— The results of the

voyages of Cook and others for the discovery of the Terra Australis have
been already mentioned. These were followed up by the diseoverj- of
the South Shetland Islands by Captain W. Smith in 1819 ; and a further

survey was made, under the direction of the admiral commanding in

the Pacific, the following year. Captain Weddell fell in with the South

Orkneys in 1823. In 1829, Captain Foster, in H. M. ship Chanticleer,
made land to the south of South Shetland, of considerable extent, and
mountainous ; and ui 1832, Captain Biscoe discovered a continuous coast of
considerable extent beyond the 67tli parallel of south latitude. Captain
Clark, of the United States, also discovered land imder the 66th parallel.
These discoveries, however, have only served to verify the opinion of Cook,
that there was much land about the South Pole, but too far to the south to
be of any importance, except for the seal and whale fishery.

In 1839, two vessels despatclied by Messrs. Enderby. of London, whose
names deserve to be placed beside those of Digges, Wolstenholme, Eoe, or

Booth, under Captains Balleny and Freeman, discovered the islands named
after the former, and subsequently contmuous land named after the vessel of
the latter, Sahrina. In 1840, Dumont d'Urville also discovered land, which
he named after his wife, Terre Adelie. In 1839, the American expedition
under Mr. Wilkes, also confidently reported land to the west of that dis-

covered by d'Urville ; but in the following year, 1841, tliis portion of the

globe was freely traversed by Sir J. C. Eoss, with the Erchus and Terror.
6 The Surveyors : Beechey, Belcher, and Fitzroy.

—General knowledge, to
be available for practical purposes, must be made particiUar; the marine

surveyor must, therefore, follow close on the track of the discoverer. The
early navigators, who were cosmographers in the largest sense of the word,
were succeeded by those who were unable to reach, in a second voyage, the
lands discovered in the first. In the South Seas accurate observations began
again with Dampier. As Cook may be said to have been thus the last of the
race of discoverers, Vancouver may be called the first of the surveyors. They
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had •vrorthy successors, some of whom have been already named ; and as their
discoveries in the PaciJic were carried on in connexion with eflorts after a
North-West passage, so in later years and in our own time it has been hkewise.
The voyage in the Blossom has been already noticed. In addition to what

Captain Eeechey effected to the north, we are indebted to him for the exami-
nation and survey of the Low Archipelago, the Bay of San Francisco in

California, the Loo Choo and Bonin Islands.

The voyages of the French in the Pacific were, however, unconnected
with any other object than discoverj'^ and survey in it. To that of M. Freycinet,
in 1819, we owe our knowledge of the Ladrone and Samoan group, and still

larger results followed the two und-cr the command of M. Dumout
d'Urville—the first in 1826, in the Astrolabe, in which he examined the
islands from New Caledonia to New Guinea, and subsequently the Caroline

Islands, and the second, ten years later, in the same vessel, having now the
ZeUe for her consort, in which he visited the archipelagos of the Central
Pacific. Both added much not only to our knowledge of these places, but
their inhabitants, besides what was obtained in the South Shetland group,
and in the Antarctic regions.

The encouragement of the whale fishery led Admiral de Petit Thouars to

the Pacific the same year ; and in the collection of information on this subject
he visited various parts of that ocean, and had opportunities for careful

scientific observation. The results were satisfiictory ; among others may be
mentioned a chart of the Marc^ucsas Islands. While at Honolulu in the Sand-
wich Islands, De Thouars met Captain Belcher in the Blossom. Captain
Beechey had left England in 1835 in that vessel, accompanied by Lieutenant
Kellett in the Starling, to fix such positions on the north-west coast of
America as were in dispute between Cook and Vancouver ; but invaliding at

Valparaiso, Captain Belcher took the command at Panama. In this expedi-
tion a portion of the coasts of Mexico and California was surveyed, and the
islands of Hevilla Gigedo, and subsequently the principal archipelagos of the
Central Pacific, en route to China. Previous to this, however, in ] 825, Com-
manders King and Stokes, the latter of whom was, on his death, succeeded by
Captain Fitzroy, had been sent to the south. The result of tliis voyage was
the survey of the Atlantic coast of South America, from the La Plata to the
Strait of Magelhaen. In 1831, Captain Fitzroy again commissioned his old

ship, the Beagle, completed the survey of Terra del Fuego and the coasts of
Chili and Peru northwards to Guayaquil, as well as tlie Galapagos Islands,

and, for the first time, carried a chain of meridional distances round the

globe.
Within the interval already alluded to. Van Siebold visited Japan, and

has given to the world the results of his observations and ex])erience.
The same cause which led De Thouars to the Pacific, induced the

United States to send an expedition there. Tliis, after much delay, was
effected in 1838, under the command of Lieutenant Wilkes. It was at first

directed to the west coast of America, whicli was examined from south to

north as far as the Strait of Juan de Fiica, but with small results beyond
confirming the accuracy of Vancouver, Beechey, and Belcher. The most

important results of tliis expedition were, liowever, the survey of the Ilawaian
and Feejee groups, as well as examination of the Samoan and the Union

groups. In the Plirenix group, doubtful islands were surveyed, and their

existence establislu'd. EUice's group and the Kingsniill or Gilbert's Archi-

pelago, were delineated, and an examination made of "Marshall's Archipelago.
Of the Antarctic cruise made Ijy this expedition, little must be said, as

its supposed results were, as has been seen, negatived ])y Sir J. C. Iloss

in his voyage with Captain Crozicr, in the JCrrhus and Terror, in 1811-2, in

which he not only discovered })ut ex))lorcd Victoria Land. Those voyages
are, moreover, within the recollection of all, and therefore require general
reference only.

7 Recent Labours in the Arctic Seas: Franklin and his Followers.—It has
o 2
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been noted that tlie only geograpliical problem of importance remaining to
be solved by the maritime discoverer « as the existence of a North-west

passage from the Atlantic to the Pacific. This had indeed been ahnost
effected by the labours of Sir J. C. Eoss, of Dcase and Simpson, following up
and completing those of Franklin and Eichardsou ; but their discoveries, as

well as those of Parry, had made known the existence of extensive lands to

the north of the continent of America, the character of which had not yet been

fully ascertained. To have accomplished so much and failed in the completion
of the work, would have been unworthy of the men themselves ; still more so

of the country to which they belonged. Further discovery was, therefore,

immediately contemplated ; and in this once more Sir J, Barrow took the

lead, and his plans, as approved by Franklin, Parry, lloss, and Sabine, were

adopted by the government. The Erebus and Terror y^-cre again put in com-
mission under the command of Sir J. Franklin and Captam Crozier, who had
shown his fitness for the service when with Sir J. C. Eoss in the Antarctic
Ocean. These vessels were fitted with auxiliary screw propellers of power
sufTicient to move them, though slowly, in calms or adverse winds; and it was

ouly under such circumstances that their use was contemplated; they were,
moreover, supplied with all the sanatory and scientific materiel that the ad-

vanced experience of the age could suggest ; and from the character of the
officers and men it was fondly hoped that they would not fail to open the
route by Lancaster Sound and Barrow's Strait, to the Pacific, either direct

to the west of Melville Island or to the north by Wellington Channel. The
distance to be achieved was only about 900 miles, and to the westward the
sea was supposed to be open. On July 25th, 1815, the expedition was seen in

latitude 74'i8 in Baffin's Bay, waiting the opening of the ice towards Lancas-
ter Sound ; at that time, the crews were in high health and spirits, and sanguine
of achieving the object of their voyage, having plentiful stores and provisions,
fuel and other necessaries, for three years, besides five bullocks. Time, how-
ever, passed away, and no further tidings of the adventurers were received.

In 1846, Dr. Eae, in the service of the Hudson's Bay Company, left Fort

Churchill, and proceeded to Eepulse Bay, from whence, taking advantage of a
chain of lakes, he transferred his boats to the western side of j\Jelville

Peninsida. Here he found a large expanse of water, the shores of which he
succeeded in tracing during that and the following summer—on the west, to

the Lord Mayor's Bay of Sir J. Eoss, and on the east, to within a very
short distance of the Fury and Hecla Strait of Parry : to this he gave the
name of Committee Bay ; it is beyond doubt the Attoolee of the intelligent

Iligliuk. From the Esquimaux with whom he communicated, he could ob-

tain no information respecting Franklin. Public anxiety for the fate of
that great man and his companions now demanded the immediate despatch
of searching expeditious. The success of the combined researches of 1825,
and the subsequent j'cars, justified the adoption of the same plan, and

accordingly Capt. Moore, in the Plover, was ordered to Behring's
Strait

; Sir John Eichardson and Dr. Eae were despatched over land to

the Mackenzie; and two vessels, the Enterprise and the Investigator, were
fitted out under th^ command of Sir J. C. Eoss and Capt. Bird, to pro-
ceed direct to Lancaster Sound. A reward of £20,000 was offered by
government to any who should render efficient assistance to Sir J. Franklin,
and to this Lady Franklin, out of her private resources, added £3000
more. In the year 1818, Captain Kellett, in the Herald, was despatched to

the assistance of the Plover, and the North Star was sent, under the com-
mand of Mr. Saunders, with supplies for the missing expedition, and instruc-

tions to Sir J. C. Eoss to keep his ships together and examine Wellington
Channel if an opportunity was afforded, and afterwards, if possible, the North
Star was to examine the sounds hitherto not penetrated at the head of

Baffin's Bay.
The Plover, a dull sailer, having wintered at Noovel in Kamschatka,

was overtaken by the Herald in Kotzebue Sound, where they were



MARITIME DISCOVERY. 197

joined by Mr. Shedden in his yacht, the Nancy Dawson; and, having in

vain endeavoured to penetrate beyond 72|° N. latitude, the Plover was left

to winter in Kotzebue Sound, wliile the Herald and Nancy Daxcson returned
to Mazatlan, where Mr. Shedden died, overcome by the fatigues and anxieties

of the voyage ; but Commander PuUen, having been sent forward with boats,
eifected the passage from Wainwright's Inlet to the Mackenzie, and the

following summer traced tlie coast eastward to Cape Bathurst. So that, not-

withstanding Dr. Eae had failed in his attempt to make the traverse of
\YolIa?ton Land, it could be confidently stated that the expedition of
Franklin had not reached the American coast between Bolirhig's Strait and
the longitude of Melville Island; and although these expeditions returned
without tidings of the missuig voyagers. Captain Kellett enriched geograpliy
with the discovery of an extensive land, having a bold coast 1400 feet above
the sea, in latitude 71° 20' N., longitude 170=^ 30' W.

The expedition of Sir J. C. Hoss also returned without success, having
been beset with ice and carried bodily out of Lancaster Sound into

Baffin's Bay, until abreast of Pond's Bay. Yet he had traced the coast of

Korth Somerset in winter journeys on foot, and observed that only a

very narrow isthmus separated Prince Regent's Inlet from the western sea

at Creswell and Brentford Bays, through the latter of which indeed Captain
Kennedy afterwards found a passage in the summer of 1851, and thus

proved that Sir J. Franklin had not been detained on any of the coasts or
islands in that direction, but rather must have pnshed on beyond Mel-
vUle Island, to the north or west. Further eflorts were therefore to be made,
and the highly organized researches of 1850 will be long remembered in

the annals of geographical discovery. The Enterprise and the Investigator
were again commissioned and despatched to Behring's Strait under the

command of Captains Collinson and M'Clure ; two large vessels, re-named
the Resolute Sind Assistance, with two screw tenders, the Pioneer and Intrepid,
were fitted out to renew the search in Barrow's Strait, under the command of

Captains Austin and Ommanney, and Lieutenants Osborn and Cator ; while two

others, one a ship re-naraed after Lady Franklin, the other a brig, named the

Sophia, were placed under the command of Capt. Penny, an old and experienced
whaler; and while Sir J. Boss, aided by private subscriptions, backed by £500
from the Hudson's Bay Company, was enabled to take the command of a
schooner named the Felix, after Sir Felix Booth, and a small tender, the Mary,
of twelve tons burden. Dr. Hae was also ordered to organize expeditions to

the west of the Mackenzie, and to conduct one liimself in tlie direction of

Cape "Walker ; and lastly, a citizen of the United States, Mr. Grinell, of New
York, rivalling in generosity Sir Felix Booth, prepared two vessels, the Ad'
vancc and the Rescue, for tlie same service, which he ])laced under the com-
mand of Lieutenant De Haven, of the United States navy, wlio had been
with Cajitain "Wilkes in his exploring ex])cdition to tlie Pacific; finally. Lady
Franklin herself fitted out the Prince Albert ketch, of eighty-nine tons, under
tlie coniinand of Captain Forsyth. Tims eleven vessels, well manned aiul

oquippcil, luct together to ])rosecute the search fin* Franklin in the summer of

l!S50. Ca])tain Austin's instructions were to reach ^Melville Island and search

the shores of Wellington Clianncl and the coast about Cape AValkvr. Ca])tain

]'cnny was to jjcnetrato through Jones's Sovmd, if ])Ossiltle, or if not, into

AVellington Channel. Sir .John Koss, acting of course on his own discretion,

proposed the examination of .MelvilleJsland and Banks's F^and; while tin; J'rinco

Alljcrt's course was to be directed to Prince Jvegenl's Inlet and the adjacent
coasts. De ILiven's researches were

csjx'cially
directed to Wellington Channel.

All were cautioned against remaining out the second winter, as all were i)ro-

vided with amj)le means to inake expeditions by land during the first. To givo
detailed accounts of the o])erations of these various exj)e<litions. would far

exceed the limits of
necessity assigned to this subject. It must therefore bo

sufficient to state the general results.

Of the vessels despatched to Beliring's Strait, the Inrcsllr/alor alone sue-
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reeded in her attempt to get to the eastward. Captain M'Clure proposed
endeavouring to reach Baaks's Land by way of Cape Batliurst, and was fully

prepared to remain in the Arctic regions until 1854. The Plover, under Com-
mander Moore, was stationed as a store-ship at Port Clarence, in Behring's
Strait ; and from thence Captain CoUinson, in the Enterprise, sailed to make
a second attempt to penetrate the north-east, in Jidy, 1851. The Herald re-

turned home in the autxmin of 1850.

The nimierous and well-appointed vessels forming the expeditions to Bar-
row's Strait sailed under one serious disadvantage

—
separate commanders and

divided responsibility ; and to this may justly be attributed, if not the prac-
tical want of success, at least the unpleasant reflections and recriminations

which resulted from it. On arriving at the scene of their labours, Captains
Austin and Ommanney divided their squadron, with the intention of examining
respectively the southern and northern shores of Lancaster Sound. The
latter, during his search, found traces of the missing expedition of Franklin
at Cape Kiley ; and when subsequently rejoined by the former, failing in the
endeavour to penetrate to the westward, the expedition went into winter

quarters at GriiEth Island.

Captain Penny, finding it impossible to enter Jones's Sound, proceeded
towards AVeUington Channel, and on Beechey Island discovered the winter

quarters of Franklin in 1845-6. Believing Sir John to have gone to the north,
he would have pursued his search in that direction, but was prevented by the

ice, as he was also in his subsequent effort to penetrate to the westward ; and

accordingly he went into winter quarters also, in Assistance Bay, at the mouth
of Wellington Channel, to the eastward of the spot selected by Captain Austin,
where he was joined by Sir John Boss ; who, on being released from the ice

in the following August, returned home. To Sir John Boss's belief in the

report of the Esquimaux interpreter, that Franklin's vessels and crews had
been destroyed at Wolstenholme Sound, is to be attributed some loss of time
on the one hand, and on the other the subsequent expedition of Captain
Inglefield. The only geographical result of his expedition was an exploration
of part of Cornwallis Land by Commander Phillips.

The American expedition rmder De Haven, unable to penetrate into "Wel-

lington Channel, attempted to proceed westward ; but failing, as others had
done, in that, determined to return home for the winter, but being caught in

the pack ice, was drifted with it through Lancaster Sound and Baffin's Bay,
until June in the following year, when he returned to the north-west ; but,
unable to get beyond Melville Bay, he again steered homeward, where he
arrived safely in September. The return of the Prince Albert, unsuccessful in

the attempt to penetrate Begent's Inlet, the same year, brought the exciting
news of the discovery of Franklin's winter quarters,aud the absence of all traces

of the expedition in other directions. Lady Franklin, therefore, sent back
that vessel, now under the command of Captain Kennedy, of the Hudson's

Bay Company, who carried with him Sir John's old and faithful companion,
Hepburn. In the mterim, Captain PuUen, who had been dispatched by way
of the INIackenzie, to achieve, if possible, the passage from thence to Banks's

Land, returned, as Eae had done, without success.

The spring of 1851 will ever be memorable in the liistory of Arctic dis-

covery, for the number and success of the expeditions made in sledges, and
the extent of surface travelled over. From Captain Austin's squadron no
less than fourteen sledges were despatched, Avith above 100 officers and men.
The zeal and constancy with -^ hich these were conducted may be estimated

by recording the labours of Lieutenant ^M'Clmtoek, who travelled in eighty

days a distance in direct line from the ships, of 350 miles, reaching the

western shores of Melville Island. By these various parties the coast to the

north, south, and west of Lancaster Sound was carefully examined ; and

though little was added to the geographical knowledge obtained from the first

expedition of Parry, yet it was satisfactorily ascertained that Frankhn could

not have passed westward in that direction. Captain j\ustin therefore, when



]\rARITIME DISCOVERY. 199

released from the ice, left Lancaster Sound with the intention of examininti;
Jones's Sound, but, beinof prevented by the ice, returned home. Captain
Penny's sledge expeditions were directed towards the north : here he was

stopped by open water, but the jealousies consequent on divided authoritv

Ercvented
the examination of this important channel, up whicli there could

e little doubt that Franklin had proceeded ; and Captain Penny also re-

turned home. In these journeys Captain Austin's parties traversed 3911
miles, and Captain Penny's 2220, which, with 150 by Sir J. Koss's crew,
make a total of 0284'.

During the same spring Dr. Rae had left Great Bear Lake, and from
thence with

sledijes
reached the mouth of Coppermine Eiver, and, crossing

over the ice to ^^ ollaston Land, surveyed the coast between 110° and 117° 17'

of longitude, thus concluding the most extensive series of sledge explorations
ever carried out in any countiy in one season. The following year he traced
the south and east coasts of Victoria Land, from the longitude of Cape
Alexander to latitude 70° 14', a voyage interesting no less from its extent than
from the conclusion which naturally follows from Dr. liae's observations—
viz., that a channel exists separating Wollaston and Victoria Lands from those
to the north and east, named Banks and Prince of Wales' Lands ; which, when
combined with the discovery of the channel already referred to by Captain
Kennedy, places it beyond doubt that a vast mass of land, intersected by
nmnerous channels, lies between Baftln's Bay and the open -nater to the north-
east of the Mackenzie Kiver ;

in which discovery must ever be dilBcult and
dangerous, as well as unprotluctive of useful results, except to science.

In 1851-2, Captain Kennedy did not get farther than Batty Bay, and making
excursions to tlie south, in January discovered, at Brentford Bay, a channel

dividing North Somerset from Boothia Ftlix, which he named after Lieut. Bellot
of the French Navy, a volunteer with his expedition; and having examined the
shores to the west and north, as far as Onmianney Bay, sailed forBeechey Island,
where he communicated with Sir F. Belcher's squadron, and returned home.
This expedition, despatched from Fngland in April, 1851, was formed of the
four vessels already well known in the service, the Assistance, Resolute,
Pioneer, and Intrepid, with the addition of tlie North Star as a store-ship.
It readied Beechey Island in August, and leaving the North Star there as a

depot, divided; Sir E. Belcher, with the Assistance and Pioneer, proceeding
in o])en water up Wellington Channel, while tlie other vessels under the
command of Captain Kellett, sailed for IMelville Island, to communicate, if

possible, with Ca])tains Collinson and M'Clure. Thus much, wliich is aU
we know respecting tliem, we obtain from tlie accounts brought home by
Captains Kennedy and Inglefield, tlie latter of whom was sent in a small screw

steamer, tlie I.--'ihi lla, to examine the northern and western shores of Ballin's

Bay. At Wolstcnliolnic Sound liis careful examinations satisfiictorily jiroved
tlie falsehood of the Fs(ininiaux's statement of the destruction of Franklin's
vessels and crews by that ])('0])lc ;

and to the north his discoveries have placed
beyond doubt that Whale Sound and Sir Thomas Smith's Sonnd are channels

hading into some larger cxjianse of water. ])robaIily a ])olar hasin, \\hicli may
eomniunieate with the Atlantic to the east, and with A\ ellington Channel and

Hehring's Strait to th(> west. Jt is to be noted, also, that Captain Inglefield
reached the highest ni'i'thern latitude e\er attained (Ui the American coast—
viz., 78' 3')' and, hatl he been in a condition to Jiave wintereil, might have

gone nnieli ferther.

Of the ultimate I'l suit, of these e\]U"(litions eniijecture (Hiiy can be offered,

excepting that there appeal's no reason to doubt that eouiinuiiirat ion \\ ill be
established between Cajitaiiis Kellett and Collinson and .M'Clnre, across Mel-
ville Island, since its western shores were reacheil by J'arry's and Austin's

expeditions, and we know of nothing to ]irevent ace( ss to it from Hehring's
Strait. To the north, how ever, all is uncertain. thouL'h the rise oi' tenijii'raturo
and i)resence of animal life had to the conclusion that open water, liy which
alone thcv cuuld be occasioneil, must exist in that direction: and that there-
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fore egress from it will be found in other directions, as access to it has been
from Wellington Channel. But, in reviewing the whole course of maritime

discovery, as we cannot but be struck with its gradual progression, adapted
precisely to the wants of the human race in the difierent periods of its political
and social development, wo are necessarily drawn to the conclusion that there
is no portion of the world without its proper and particular use, and that even
the frozen regions of the north will eventually be found to have not only im-

portant physical relations to the rest of the world, as the researches of science

prove, but that they have yet to perform an important part of the economy
of human life ; and that therefore the life and treasure which have been

expended on their discovery wdl not have been altogether wasted.

Having thus taken a very brief and rapid survey of the progress of mari-
time discovery, we are better prepared to contemplate the surface of the
earth in its horizontal contour, and its apparent divisions of land and water.
It is for others to record, with the minuteness they deserve, the labours and

sufferings, the heroism whether of ardour or endurance, which have been

necessary to the attainment of the results which geography claims as her
own : such details belong to History and ^Morals. It may, however, be well
to indicate where most easily those details can be supplied without the

expense of time and labour which original researches require. Mr. Cooley's

History of Mariiime and Inland Discovery is in itself a most complete index

to, if it be not a perfect epitome of the subject, containing all that is most

worthy of note or most interesting in the more voluminous compilations of

Hakluyt, Purchase, Churchill, Harris, Prevost, &c., and is particularly valu-

able with reference to Africa and the East. Barrow's account of Voyages in

the South Sea, witli those of Hawkesworth, lead up to Cook and Tancouver,
and the later discoveries in that ocean are carefully cxutomized in Findlays
Directory to the Pacific.

A most admirable sketch of Portuguese and Spanish discovery in AVestern
Africa and Central America is to be found in a recent valuable addition to the

history of the sixteenth century, entitled The Conquerors of the ^eic World
and their Hondsmen ; a very useful outline of Arctic discovery has been

compiled by Mr. J. J. Shilliuglaw; and the original chronological list of

Locke, with all its conciseness, as it has been the basis on which most subse-

quent compilers have established their labours, is still most useful.

The history of inland discovery being of course confined to the countries

of which it treats, is naturally local in its character, and is therefore reserved
until each portion of the world comes separately imdcr our notice.
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PART THE SECOND.

CHAPTER L

Intkodiction.— 1. Of distribution.— 2. Of proportion.— 3. Of position.
— 4. Of contrast in

vertical contour.— .5. Eil'ect of vertical contour on climate.— 6. General laws of reliefs.—
7. Htsnlts of comparison.— 8. Of geolojrical contrast.— 9. Of contrast in climate.—
10. In productions.

— 11. In man.— 12. General conclusions.

IN describing the surface of tlie Earth, the first consideration that presents
itself is its division into land and water ; and before proceeding to more

detailed inquiries, three things must be understood in relation to this—viz.,

distribution, proportion, and position.

I Of Distt'ihution.—The unequal distribution of land and water has been

already noticed {Physical Geopraphy, p. 216). It may be further considered

hcinispherically or in zones. The former is perhaps that -whicli most readily

presents itself in consequence of there being two great masses of land, ajjpa-

rently
divided from each other by vast expanses of water

;
and if. as will bo

seen by the tables which follow, the area of the land may be estimated iu

comparison with that of the water as 1 to 2^, the same proportion will bo
found l)etween the western and eastern continents, and very nearly between
the Atlantic and Pacitic Oceans. In dividing the globe hemispherically from
north to south, we see a preponderance f)f land in one hemisphere, and of \\ at(>r

in the other. In the Old World the l)rcadtli of the mass of land averages
\^'^)\ and in the New less than 80'; while the centre of both is cut by the

opposite nu-ridians of 80° from Greenwich. Again if the hemis])heres be sepa-
rated h\ the E(|uator the same result will follow, but in two ways, for not

only will tlie distril)ution be found unequal as before—the mass of land in

the eastern continent ])redominating to a great extent—but the northern will

contain more than the southern. In the 8(nithern, however, although tlie area

of water far exceeds that of land, yet the pro])ortion of land is more e(|nal.

Lastly, if we place Great Britain in the centre of one hemisphere, we shall tiiid

it contains nearly all the land in the world, while its antiiKxles are in the

centre of a corresponding mass of water. (See Physical Gcofiraphif. ]). M'.).)

This unequal but so far regular distribution of the great masses of land and
water will be found to have had an important efl'ect on the history of the

human race, especially
in its commercial relations.

The latter mode of considering this distribution is not less important ;
for
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while by the former we perceive causes which have contributed to place
the great masses of the human race in close proximity, this has p;ivcn to the

localities in which they are found, the climate, and consequently the pro-
ductions, of the Earth most suited to the development of the mental and

physical capacities of man.
In pu.rsuing this inquiry, Maltc Brun arrived at the following estimate of

the distribution of land and water in zones :

Northern Ilemispliere. Southern Hemisphere.

Icy zone . . . 0-400 Icy zone . . . O'OOO

Temperate . . "559 Temperato . . '075

Torrid. . . . "297 Torrid. . . . -312

Average . '419 -129

In this calcidation it will be observed that the land about the Antarctic

Pole is not estimated ; but even if it should ultimately prove considerable,
as the recent discoveries in the Arctic zone lead to the conclusion that there
is much more land there than was formerly believed, the pro])ortion may be
esteemed sufficiently correct, and does not much exceed that already found to

exist between the oceanic and continental masses. Estimated in English miles,
the contents of the zones have been thus calcidated :

Northern Hemisphere. Southern Hemisphere.

Arctic . . 3,252.589 ... —
Temperate 28,531,631 ... 3.828.036

Torrid . . 11,628,440 ... 12,215,735

Average 14,470,887 8,021,885

Of which calculation it may be remarked, that it shows very strongly the pre-
dominance of land in the northern hemisphere ; for while in it the land in the

torrid zone is about equal to that in the southern, and in both cases above the

average, in the temperate the land is double the average, and more than double

that in the torrid zone, of the southern hemisphere, which is nearly four times

that in the temperate.
Erom this consideration, it will be app-^rent that the northern temperate

zone, as the centre of the hfe and energy of the human race, will always be the

centre of political and commercial influence as it has hitherto been, and that

Great Britain being the centre, or as it might be termed the clasp of that zone,
has a position m tins respect equal, if not superior, to any other in the world.
The extreme linear extension north and south of both continents placing
her within 80° of one half of each continent, while the whole of North and
Central America, South America on the west coast to Lima, and on the east to

the southern confines of Brazil, the whole of Alrica, and the entire mass of Asia,

part of Cochin China, and the Malay peninsida alone excepted, being above
the horizon, are within 5400 miles direct distance. And that this advantage of

position is singular may easily be seen ; for if, after placing London in the

zenith, the globe be turned westward. Southern, Central, and great part of
North America immediately disappear below the horizon, and their place is

occupied by water
; while, if it be turned eastward, and America be brought

uppermost, the greater part of Africa and the whole of Southern Asia with
its islands disappear in like manner ; and not only does Great Britain thus

occupy the centre of the habitable world, but commands the ocean routes

round both continents, as will be seen in considering the linear extension of the

shores of the ocean ; as well as a direct route across the Arctic Ocean to Beh-

ring's Strait, which may possibly at no very distant date be found practicable ;

Mhile in addition to her proximity to the outstretched points of the shores of
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the Atlantic, and the overland route to the East, which the continent of

Europe oiFers her, she no less commands those across the isthmuses of Suez
and Panama. This important position will, however, be fully considered
when treating of our own country more particidarly, but it should never bo
lost sight of by the British geographer.

The distribution of the masses of land and water also confers on the
countries antipodal to Great Britain, a position of considerable importance
as the natural centre of trade of the Great Southern Ocean, and as coinmaud-

ing the communications round Cape Horn and the Cape of Good Hope—the

passages between the extremities of the lands ; for, from the south of New
Zealand, the Auckland, Macquarrie's, and Balleny 's Islands, approach Victoria
Land ;* while from Cape Horn, the South Shetland Islands, and Graham's
Land, appear extensions of the mass of the Antarctic land, leaving, in either

case, but comparatively narrow passages between them ; while to the north
the islands of the Pacific lie grouped in their numerous archipelagos ; and to

the east Australia extends her vast surface, to the western and northern por-
tion of M hich, these considerations seem to give a greater importance than they
have hitherto received.

It may also be noticed, that while Behring's Strait, and the seas between
Iceland and Europe and America respectively, lie between 60° and 70° N. lat.,

the passages above referred to between the southern extremities of the conti-

nental masses and the Antarctic land are in about the same relative latitude ;

and further, that while the greater mass of land is foimd to the E.N.E. and S.

of Great Britain, the greater mass of water is fomid in a con-esponding posi-
tion with respect to its antipodes ; in other words, they are opposed to each
other on the surface of the globe, in character as well as position.

2 Of Proportion.
—The proportion of land and water has been thus

estimated. (See chaj)ters IV. and V. Physical Geography.)

Superficial Area ofLand.
Eastern Continent .

Australia and Islands

Western Continent

Superficial Area of iratcr.

Pacific Ocean . .

Indian „ . .

Atlantic ,,

Arctic „ . .

Antarctic „ . .

33.000,000
4.(X)0,0(X)

11.500,CX)0

00,000,000

23,000,000
30,(K)0,0(X)

3.<K^K),000

2,0<X),(XX)

Total Land 51,500,000

Total Water 148,000,000

19'J.5(K),000

Or more 'jcnerally.
Land
Water

52.000,000

115,(H)0,fX)0

lOT.tHiO.OfK)

The following normal figures conHtnicled as proposed in llie Theory of

iJcscrijdion, p. 419, will convey to the eye a just idea of the relative propor-

* As an illustration of t!ii-, it mny be iKtnl tliat a din-ct line drawn from tlio Land's Knd to

C'antiTliury in New Zealand passes round Capi' Morn in tlii' usual (rack of vessels, and an New
Zealand is only about 100 miles beyond our Antipodes, this is within that distance the shortest

li.Tp that can be drawn on the f,'!obe belwecn those points, and certainly the shortest route that

can be takeu.
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tion of the two great masses of land, and facilitate tke application of tlie

accompanying tables :

In these figures, the natural divisions of both continents are apparent :

the eastern into Europe, Asia, and Africa, as shown by the dotted lines ;

the western into Northern, Central, and Southern America. The small size

of Central America, and its relative position, make it desirable, in general
calculation, to include it in the northern division.

These figures have been constructed by inspection and measurement on
an 18-inch globe, to enable all students the more readily to test their

accuracy, and teachers to explain their construction and application. For
more minute calculation, by mathematical process, a table of the position
of the points from which the lines, including the figures, are drawn, is sub-

joined. For the length of their sides see Appendix B.

Positive position of Places at angles ofnormalfigures.
Eastern Continent :

—
Lewis (Western Isles Butt) .... 58-31 '.

Gulph of Kara (S. point by estimation) 67-30

Cape Navarm 62-16

Singapore 1-17
Calcutta 22-33

Cape Comorin . . = 8-5

Cape Monze 24-51

Cape Babelmandeb 12-41
Dardanelles (castle of Asia) 40-9
Cape Apcheran 40-12
Gibraltar 36-7
Nice 43-42

Cerigo 36-7
Odessa 46"28

Lat. 6-14 W
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E. Long.Guadel N. Lat.

Cape Easel Had 2223 „

CapeA<?ullas 34-59 S. Lat.

Cape of Good Hope 33-36 „
Fernando Po 3-48 N. Lat.

Cape Verde 14-43 „
"Western Continent :

—
Cape Ex)manzov 61'49 „
Korth-East Point of Greenland . . . 75-50 „
Cape Race 46-40 „
Tehuantepec (S. Fr. de) 16-11 „

Cape St. Lucas 22-52 „
Cape Catoche 21-36 „
P. Caribana(GulfofDarien) . . . . 8-38 „

Cape :\rala 7-25 „
Point Gallinas 12-25 ,,

Cape St. Roque 5-28 S. Lat,

Cape Horn 55-59 ,,

Cape Eianco 4-17 ,,

In calculating the comparative extent of the continental masses, the fol-

lowing will also be useful :

North Cape, Norway 71-11 N. Lat.

Cape Eoca (Lisbon) 38-46 „

Cape Severo 7825 „
South-East Point of Corea .... 35-15 „
Cape Bon 374 „

Cape Guardafui 11-50 „
Cape Disappointment 46-16 „
Coro, New Grenada 11-21 „
Chicareni Point, G. of Conchagua . . 1317 „

Superficial Area.—Al! calculations of superficial area must be esteemed

approximations. The following tables will show that, even among British

geographers, considerable differences are found in their estimates. They are

selected from five of the most popular, and ai'e in English miles of 69^ to a

degree at the Equator.

59-55
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Trpograpliical errors may probably account for the differences found in the
calculations of any one writer, for instance in the area of Asia given in Black's
edition of Malte Brun, 1832, as 154,000,000, which is evidently a misprint of an
additional cipher : but when, in Europe, the smallest of the areas calculated,
a difference is found of one-third of the highest, and half of the lowest esti-

mate, it is evident that the bases of the calculations must be so different as to
make an average estimate of little value for general purposes ; therefore the
estimate already given (^Physical Geography, c. iv.) may be assumed suffi-

ciently accurate.

For the purposes of comparison, however, more particular calcidations are

required ; and as, when made ia English miles, the difficulty of reduction is

often a source of confusion, those of Gruyot are adopted, being made in geogra-
phical miles of sixty to a degree at the equator ; and having been used by him
in his lecture on Physical Greography for that purpose, the results will be
more easily estimated. It will be seen that they are considerably below those

given in the former part of this work.

Superficial Area. Coast Line. Proportion.

Europe 2,688,000 17,200 156
Asia 14a28,000 30,800 459
Africa 8,720,000 14,000 623
North America . . . 5,472,000 24,000 228
South America .... 5,136,000 13,600 376
Australia 2,208,000 7,600 290

Total .

Average

38,352,000

6,392,000

107,200

17,866

2132

338*

Prom this it will be seen that the disproportion of the area to the coast

line is more considerable in Europe than in any other division of the globe,
and that the sequence is as follows : Europe, IN orth America, South America,
Africa, Asia, or, with the exception of South America, in inverse proportion
to their size. The islands, however, which cover the eastern coast of Asia,

give an additional value to her in this relation, and with the irregularity of
the southern and eastern coast, and her inland seas, compensate for the other-

wise enormous extent of her area, which is nearly equal to the united areas
of Europe, Africa, and one division of America.
A comparison of the linear extension of the coast line of the continental

*
According to the estimate already given, the above table would stand thus :

Superficial ave£u Coast line. Proportion.

Europe 3,550,000 ... 17,250 ... 2U5
Asia 14,150,000 ... 28,500 ... 406
Africa 10,550,000 ... 13,000 ... 811
North America 6,700,000 ... 22,250 ... 302
South America 5,800,000 ... 12,035 ... 481

Total 40,750,000 ... 94,035 ... 2205

Average 8,150,000 ... 18,807 ... 457

>Ir. Peterman's calculation is as follows :

Europe 3,900,000 ... 17,000 ... 229
Asia 17,500,000 ... 35,000 ... 500
Africa 11,870,000 ... 16,000 ... 741
North American

u^qOO.OOO ... 3200 ... 437
South America J

....

Total 47,270,000 ... 100,000 ... 1907

Average 11,317,500 ... 20,000 ... 381
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masses, with tlie sums of the sides of the normal figures containing them, will

further illustrate this subject.

Normal figure. Coast line. Decimal proportion.

Europe 8,220 — 17,200 — 2-092

Asia 17,280 — 30,800 — 1-724

Africa 13,500 — 14,000 — 1-037

In ortJi America .... 11,310 — 24,000 — 2-116

South America .... 10,170 — 13,600 — 1-337

Total . . . 60,510 — 99,600 — 8-307

Average . . 12,102 — 19,920 — 1-661

From the above it appears that North America and Europe clilFer in their

coast hue most from their normal figures. It should, however, be noted, that
the greatest uTcgtdarities of the former are in the frozen north, while those of
the latter are to the south. Asia approaches very nearly to the mean pro-
portion. Aitstralia would present about the same proportion as South America,
but for the jnirpose of comparison it certainly cannot with justice be separated
from tho adjacent islands if it may from the continent of Asia.

3 Of Position.—The positive position of the extreme angles of the conti-

nental masses may be ascertained from tlie preceding table. More generally
it may be stated, tliat the eastern continent extends between the meridian of
15° W. and 185° E. long., and between the parallels of 75° N. and 35° 8. lat.;

while the Avestern extends from 30° to 160* W., and from 70° N. to 55° S. ;

the greatest extension of the one being from N. to S., and of the other from E.
to "VV., or more properly from N.E. to S.W. The relative position of the
continental masses makes them almost continuous

;
for while to the north of

the Atlantic, from the shores of Iceland, the distance is only 200 miles from
Greenland arid 700 from Is omay ;

to tlie north of the Pacific, at Behring's
Strait, the shores approach within thirty-six mdes of each other, and the

continuity of the vertical contour of the land is marked by the shallowness
of the adjacent seas. In this direction also the line of the principal mountain
chains, of volcanic action, and consequently of the axes of elevation and depres-
sion, will be found continuous tliroughout the globe.

The calculations already given, have shown that as the Atlantic is to the

wcsteni, so is the Pacific to the eastern continent. The distance of the

points on the coast may be estimated as under :

Table ofDistances hetwecn tlie shores of Europe, Africa, and America,
and hettcccn America and Asia.

G. M.

Blasquet Island (Ireland) to Cape Spear, Newfoundland . . 1,631

Cape St. Eoque to Cape Paimas 1,759

Cape of Good Hope to Ccipe Horn 3,591

Cape Agullas to Tasman Head, Van Diemen's Land . . . 5,289
Tasmau Head to Cape Horn 4,777
San Francisco, California, to Chusan 5,.360

N.E. Cape, Asia, to cast part of Melville Island .... 1,546

It has been well observed that what the Mediterranean was to the

ancients, and the traders of the middle ages, the Atlantic is to us. Indeed,
tlie present facility of communication between the shores of the latter is far

greater than in earlier times it was between those of the former. This has,
it is true, been eflccted ])y the power of steam, for whereas not so very
many years since there was no certainty of communication between England
and even France or Ireland, now there is regular fortnightly communica-
tion across the Atlantic. The facilities for this, which its long and compara-
tively narrow channels and deep indentations present, form, as has been
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shown, important elements in the estimation of the comparative posJtior of

the continental masses.

The main channel of that ocean connects the Arctic Ocean in a direct line

with the Pacific by the Caribbean Sea, and the southern shores of North
America and Europe with the Indian and Pacific Oceans by the Cape of Good
Hope and Cape Horn ; the former in a direct line from tlie head of Baffin's

Bay, the latter in as direct a course from the sliores of Norway ; while the

wide expanses and deep inlets of Baffin's Bay, Hudson's Bay, and the Gidf of

Mexico, on the one hand, and the Mediterranean, Black and Baltic Seas, on
the other, offer an extent of coast for commercial intercourse not elsewhere
to be found on the surface of the earth.

"While the shores of the Atlantic have this deeply indented character,
those of the Pacific afford facilities of a different description from the islands

with aaIucIi they are lined in the north, and from the innumerable grou]is of

islands which supply the place of a coast hue to the south. Like those of the

Atlantic, the shores of the North Pacific lie nearly in a straight line, and

consequently the communication afforded by them is as direct as possible.
In considering this subject, it is desirable that a globe should be used

rather than a map, neither the ordinary hemispherical, nor the cylindrical

projection of Mercator, giving the true impression to the eye. This, indeed,
no map can do, though the stereographic projections in ordinary use with

respect to the land, might very properly be applied for this purpose to

the water;* and the use of the artificial globe cannot therefore be too

strongly recommended. Much confusion has, since the time of the early

cosmographers, been the result of the constant use of maps ratlier than

globes, and it will take long to remove the erroneous impressions thus formed.
A table of distances, taken between well known points, which will be.

found in Appendix B, will illustrate the importance of the above considera-

tions, and especially confirm what has been said respecting the use of the

globe in acquiring a knowledge of geography ; they are taken from a route

map of the world, published by Mr. E. Stanford, of Charing Cross, on which
the actual routes are laid down, and make the direct line apparent ; while
the indirectness of the apparent course is most clearly seen. This also appears
on the relief map of the world in the atlas attached to this work.

Tlie angularity of the channels of the Atlantic, and the linear extension of
the shores of both oceans, direct attention, in the next place, to the compa-
rative vertical conformation of the continental masses from which they result.

4 Of Contrast in Vertical Contour.—In contemplating the two great
Continents in this relation, we observe—

1st. That the line of greatest elevation accords witli the watersheds of the
basins of the Pacific and Indian Oceans ; and

2nd. That in consequence of this, the highest elevations in the globe are

most distant from each other ; while the greater expanses of the lower
lands are brought into more immediate communication by the channel
of tlie Atlantic.

From tlie first, it might be expected that the terminations of the Conti-
nents to the south would be promontorial, as Lord Bacon remarked ; and of
considerable elevation, as Foster noticed. This would also make the exist-

ence of islands beyond them more probable than that of a large soutliern

continent. And the same careful observer notices this also. He, as the

companion of Cook, had been an ocular witness of the fact, and of tlie absence
of that Terra Australis, the extent of which Dalrymple had so pertinaciously
maintained. (See

' Maritime Discoveiy,' page 176.) The knowledge that

volcanoes of considerable elevation have been found in the Antarctic regions,

suggests the probability that evidence of the continuity of the vertical contour
will liereafter be discovered in that direction.

* A stereographic chart of the Xorth Pacific, constructed for this purpose, was exhibited at
the meeting of the British Association at Hull, September, J 803.
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It has been further remarked by the same ^^Tite^, that these facts may be
taken as evidences of the violent action of water on the continental masses
from the south ; and perceiving the deep indentations which present them-
selves on the western shores of South America, Africa, and Australia, he gave
that cataclysm also a Mesterly origin. This hypothesis favours another,

namely, the submersion of a large mass of land towards the south, that
Australia and the Islands of the West Pacific are the remains of a sub-

merged continent. Depression and elevation are, as has been shown (P%-
sical Geography, chapters 4 and 7), common ; so much so, that they may
possibly be found to be the constant conditions of the surface of the

globe. But these elevations and depressions are, for the most part,

gradual. Forster's hypothesis is dependent on the suddenness as well aa

the greatness of the rush of waters. Modern science, and especially the
researches of M. Elie de Beaumont, lead to the conclusion, that the forms of
the continental masses are due to elevation and depression only ; the con-
nexion between the geological epochs and periods of elevation, is a subject
foreign to the present pvirpose ; but the rectangular direction of the axes of

elevation, as shown by him, confirms the importance of, while it fully ac-

counts for, the linear extension of the coast lines. It has already been noted

{Physical Geography, c. 7), that the linear extension of volcanic action coin-

cides with that of the greatest elevation, as well as with the areas of greatest
known elevation and depression ; and this is further illustrated by the list of
volcanoes given at p. 271, Physical Geography. Moreover, as hitherto the

gi'eatest depths discovered in the ocean have been considerably south of the

Equator, the slope of the basins of the ocean in that direction may be con-

jectured, as well as the tabular nature of the bottom of the North Pacific, of
which the islands of that ocean may be considered the buttresses and sup-

forters.

On this subject, however, our information is lamentably deficient.

t will be treated of as fully aa may be, in the chapters to be devoted to the
Oceans and their Islands. The system of M. Elie de Beaumont, which he has

fully developed Mith respect to Europe, will be further considered in reference
to the orography of that continent. {Systemes de Montagnes, par M. E. de
Beaumont. 3 vols. Paris.)

The analogies suggested by Forster have been expanded and enlarged by
Pallas, Humboldt, Steflfens, Kitter, and subsequently by Guyot {Earth and
Man, English Edition. Lond. Chap. ii.). Besides the principal promonto-
rial extensions towards the south, others scarcely less marked are observable,
as India, the Corea, Kamschatka, Greece, Italy, Scandinavia, in the Eastern
Continent ; and California, Florida, Nova Scotia, in the Western ; to which

may be added, from their position, of such islands as Great Britain, Newfound-
land, Greenland, Madagascar, the Japanese Islands ; and those on the North
Western coast of America, all, of course, indicating elevation.

A further analogy has been obser\'ed in the threefold grouping of the
continental masses, ot which the best example is afforded by tlic western.
Steffens further remarked, that the connexion of the more southern portion
in both cases was by a narrow istiimus ; and carried the analogy so far as to

discover that both had deep indentations, containing archipelagos opposed to

the other, with a peninsular extension on the other side ; as on the East, the

Mediterranean, with its islands, and Arabia ; and on the West, the Gulf of

Mexico, the West Indies, and California; but in such relation the Eastern

might not improperly be considered a double continent—Australia balancing
Africa, and the islands and seas of the Indian Archipelago those of our
Mediterranean basin. Cochin China, and Arabia, would thus correspond
with Central America, and the peninsula of India be tlic caudal a])pendage
common to both. But Steffens considers Australia, and its adjacent islands,

as a third triple group. These analogies, however, have been by many
thought exaggerated ; those more general ones, which have been already
adoi)ted and extended from Hitter, are certainly more valuable.

II. P
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To these may be added the contrasts presented by the two great masses
into M'hich the land on the surface of the globe is divided.

The contrast in linear extension has been already referred to, and an im-

portant consequence follows this arrangement
—viz. that while the great mass

of land in the eastern continent lies within the same climatic zones, the

western, from its greater proportionate length, and its linear extension from
north to south, traverses nearly aU. Further, the eastern division presents
all its parts in more immediate connexion, and is therefore more '

eminently
continental' than the western, which, from its comparative narrowness, may
be esteemed oceanic. The eastern continent, moreover, has its own charac-

teristic vertical contour, presenting mountains extending into table lands
and plateaux ; while the western, offering only mountains and plains, charac-

terized by the simplicity of its forms of relief, is more easily comprehended
and described ; and as in position it is oceanic, so its waters occupy a much
larger portion of its surface.

5 Effect on Climates.—The contrasts in Orography and Hydrology
naturally mchide those of climate and production, the details of all which will

be iound under the head Physical Greography. But the importance of eleva-

tion in this respect may be estimated by the consideration that 350 feet of
elevation equal one degree of thermometrical depression, or about one degree
ot latitude, while a few thousand feet reach the base of the eternal snows,
which are the winding-sheet of animated nature on the tops of the mountains.
This will be apparent from the subjoined table, which has been so frequently
copied from Humboldt, of the estimated level of the line of perpetual snow on
ditterent mountain ranges in different latitudes, and on their different slopes.

TABLE OF ELEVATION OF SNOW LINE.

Northern Hemisphere.
Places. Lat. Elevation.

Norwegian Coast 71-15 N. 2,100
Inner Norway 70*15 „ 3,500
Ditto 67-30 „ 4.2(X)

Iceland 6500 „ 3,100
Inner Norway 6200 „ 5,100
Siberia 6055 „ 4,500
North Wales 59-40 „ 4,800
Kamschatka 56-40 „ 5,2(X)
Ounalaslika 53-44 „ 3,500
Altai 51- „ 7,000

Alps 46- „ 8,800
Caucasus Elbrouz 43-21 „ 11,100

Karleck — „ 10,600

Pyrenees 43- „ 9,000

Eocky Mountains 43-3 ,,12,500
Ararat 3942 „ 14,200
Asia Minor (Mount Argaus) .... 38-33 „ 10,700
Bolor 37-30 „ 17,000

Sicily (Etna) 3730 „ 9,500

Spain (S. N. of Granada) 37-10 ,,11,200
Hindoo Koosh 3430 „ 13,000

Himalaya (N. side) 31- „ 16,600

Himalaya (S. side)
—- „ 13,000

Mexico 19-15 „ 14,800

Abyssmia 13-10 „ 14,100
South America (S. N. dc Merida) ... 8-5 „ 15,000
South America (Tolima) 446 „ 15,300
South America (Purace) 218 „ 15,400
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Places.
Hquator,

Quito

Lat.

0-0

Southern Hemisphere.

Andes of Quito 1-30 S.

Bolivian Andes (E.) 18-

Bolivian Andes (W.) —
Cliili Pcnquenes 33*

Chili (Andes of coast) 44*

Strait of Magellan 54"

Elevation.

15,800

15,800
15,900
18,500
11.700

6,(KX)

3,700

It tlius becomes apparent, that wlnla the snow line falls generally from tlie

equator to the poles, it rises on the sides of the greatest general elevation,
the greater mass of land generating or retaining the greater quantity of heat.

This is true in all cases, but most remarkably so in Asia, where the influence

of its gix-at central masses elevates the snowline on the north 3600 feet above
its level to the south.

6 General Laws of Heliefs.
—This illustrates what Humboldt calls the

effect of elevation, and shov.s the necessity of considering and comparing the
forms of the difl'erent continents in their vertical contour or relief. This
will be found treated generally in the fourth chapter of the part of the work
devoted to Physical Geography. It may be suilicient here to subjoin, in a
tabular form, Humboldt's estimate of the effect of elevation preparatory to

a comparison of reliefs. This may be considered in two respects of equal
importnnce.

1. Elevation in mass of lowlands, plains, table lands, and plateaiix.
2. Linear extension of mountains and ranges of hills.

And in following out these it will appear
—

1. That all the continental masses rise gradually from the sea to some
line of greatest elevation in the interior.

2. That this line is placed out of the centre at unequal distances from the

limits of horizontal contour.

3. That the height of elevation in mass will correspond with that of linear

elevation ; and that—
4. Tiie greater number of subsidiary lines of elevation will be found on

the side of the greatest extension.

The importance of this in

systematizing geographical

description has been already
shown in treating of the

theory of description.
—

(p.

423.)
The extreme line of eleva-

tion, or, as wc have termed

it, primary watershed of a

continent, is therefore the

apex of the triangle formed
with the base of its section

above the sea level, i.e., the

normal figure of its relief in a

certain direction. The fol-

lowing examples and tables

will illustrate the importance
of the consideration of the

continental masses in these

relations, which is more fully shown in the orr)graj)hic map of flie atlae

attached to this work.
1' 2

.As
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Table of Length of Slopes and Culminating Points of Continental Masses.
Reduced from Guyot.

Length of Slopes. Culmination.

Asia, from Frozen Ocean to Ganges . . . . N. 2(500 S. 400 ... 2S,17S

America, S., from Eivcr Maranoii to Pacific . E. 1850 W. 70 ... 21,400

America, N., from Washington to St. Francisco E. IGOO W. 800 ... 14,CM)0

Europe, from Baltic to Lombardy N. 450 S. 100 ... 12,800

Average . . . 1615 342 19,094

Table of Length of Slopes and Culminating Points, to agree with Diagrams
in reverse order.

Asia, from Frozen Ocean to mouth of Eiver ")

jq- 2520 S 840 20 000
Kistna i

' ' '" '

America, S., from River Maranon to Pacific . E. 1740 "W. 120 ... 21.4/X)

America, N., from Nova Scotia to Pacific . . E. 2040 W. 450 ... 15.000

Europe, from Arctic Ocean to Gulf of Genoa . N. 960 S. 120 ... 15,700

Average . . . 1815 382 18,025

Table of Proportion of Elevation to Base.

Extent. Elevation. Proportion.

Asia 3360 ... 20,000 ... 6-952

South America . 1860 ... 21,400 ... 10-967

North America . 2490 ... 15,(KX) ... 6024

Europe .... 1080 ... 15,700 ... 14-444

Average . 2197 ... 18,025 ... 9346

The above tables are

I
I calculated on opposite

principles, the one taking
the mean and the other the
central extension of the
continental masses at right

angles to the principal
elevation. South America,

being in both cases the

same, though in that es-

timate more appropriate
to the second. In South
America, also in both

cases, the line chosen

passes through the culmi-

nating point, as it does
also in that of Europe.

7 Results of Comparison.
—The general results are, nevertheless, suffi-

ciently apparent when compared with the diagrams and tables of cfTect pro-
duced by elevation, showing very plainly the more simple forms of South
America, the superficial extension of Asia, and the irregular and highly deve-

loped forms of North America and Europe.

Comparative Table of Effect to Proportion of Elevation to Base.

Effect. Proportion.

Asia 1151 ... 5-952
South America 1132 ... 10967
North America 748 ... 6024
Europe 671 ... 14444

Average ... 925 9346



DESCRIPTIVE GEOGRAPHr. 213

Table of Proportion of Elevation to Effect.

Asia . . . .
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suggest a contrast of tlie land surfaces of our globe as they surround that basin,
and show the relative value of North and South hemispherical comparison, or,

even more, of that by land and water hemispheres. To the south, in both

cases, we have a great river with a vast delta flowing in its middle course

through wide extended plains ; on the one hand, the Ganges ; on the other,
the Mississippi; whQe the Euphrates and Tigris, with the saline districts about
their head waters, and the extremes of aridity and fertility which they present,
bear strong analogy to the Columbia and the rivers which fall into the bay of
San Francisco. On the east of America we have a district not dissimilar,

though in some respects inferior to that of the west of Europe, while the
eastern coast and islands of the Old "World bear no small resemblance to the
West Indies and Central America. Africa and South America stand alone,
and in striking contrast. AustraUa and New Zealand have intimate relations

with both, and with respect to them, the intermediate character that North
America bears to the other continental masses.

8 Of Qeolocjical Contrast.—The same may be said of the formation of the

superficial crust of the earth—i.e., the geology of these districts, and espe-

cially in relation to the position of the more useful minerals and metals.
Thus we find the larger deposits of coal in Central and Western Europe, and
in the central and eastern portions of North America ; here, also, we find

abundance of iron and copper. These productions, the necessary materials

for manufacturing industry, thus abound where life will be always most
abundant, while the greater masses of the precious metals, as they are called,

gold and silver, are located nearer the equator.
This arrangement, which generally obtains, is not, however, probably so

remarkable as the immediate propinquity of these masses to the natural lines

of communication either on the coast, as in Australia and California
; near

great lakes and rivers, as in North America ;
in an insular position, as in

Great Britain, or in proximity to the more general facilities for transport
aftbrded by the varied configuration of Europe; and if this subject be consi-

dered in reference to the most important present use of coal, now tlie most

precious of all minerals, it will be seen that the localities in which it is found
are such as would be most desirable to facilitate the rapid intercourse which
modern social and commercial requirements necessitate, being placed not only
in those routes into which commerce is now being carried, but in larger quan-
tities, where manufacturing interests, and the consequent accumulation of
inhabitants and constant traffic, are now or hereafter to be found.

In this connexion we observe,—1st, that the coal fields of North America,
the largest at present known, are placed in the centre, and at the eastern

extremity of her natural lines of communication; and this is, perhaps, the most

striking example that can be adduced. By the Mississippi and its affluents,
access is obtained to nearly one-third of the entire surface of that portion of
the New World ; by the river Saint Lawrence and its great lakes, to one-
third more ; these are connected directly to the east and west, with the cor-

responding sea-boards, and most immediately with each other, and the Arctic
Ocean. Thus the valleys of these rivers, and the adjacent country, are the
most desirable localities for coal: and here, and on both sea-boards, that
mineral occurs in abundance, the largest deposit being near the centre, or
rather the convergence of these lines, and in close proximity to its other
mineral wealth, and even the northern coast presenting it in abundance, as

well as other minerals ; and thus aifording proof that hereafter it is to be

brought into commercial relation with the other portions of tlie world. WTiat
is true of North America, is also true, though not to the same extent, on
account of its more simple form, of South America, and more especially of

Europe, and other portions of the world's surface. Our own countrj'',

Belgium, France, Germany, and Italy, afford illustrations of this ; as do the

peninsula of India, Southern and AVcstern Australia.
2nd. That what is true particularly, is true also generally, as has ])eeu

observed, the longer routes of commerce being, it might be said, indicated by
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these localities. Thus in connecting Europe and America, we have coal at

both ends of the route, and it occurs near the extremities of the two conti-

nents. The long voyage from the Cape of Good Hope to Australia is broken

by Kerguelen's Island, where coal is deposited. In Australia it abounds, and is

found in New Zealand. India possesses abundance for manufacture, as well
as internal and external communication. The route from the Cape of Good
Hope, or from Australia to China, is supplied by a deposit in Borneo, and pro-

bably by others in the neighbourhood. China and Japan have both plenty,
while the route from North West America to China has not only coal at bbth

extremities, on the "West as already mentioned, and on the East in Vancouver's
Island and other parts of British America, but along the whole route which
follows the direction of the coast hne. South America has also coal to faci-

litate communication between the Atlantic and Pacific by the Isthmus of

Panama, as well as across and around that ocean ; and even the inland seas,
as the Mediterranean, Hudson's and Baffin's Bay, the Gulf of Saint Law-
rence, and the Gulf of Mexico, are not without it.

Nor are the overland routes, not directly connected with river valleys,
or passing from one to another, less fully supplied. The line from Eng-
land to the Black Sea, through Germany and Kussia, has abundance.
Extend the same hne to India, and it does not fail. Pass from the great
lakes of Canada to the coast of the Pacific, and you find it half way, on
the Saskatchewan. And although of these localities we know less than of
tliose already referred to, yet we know enough to predicate, without hesita-

tion, that it wlU. be found wherever it is most wanted, for the general good
of mankind, the spread of civilization and commerce, the bringing men more
into communication with each other, the consequent extension of knowledge,
and, by consequence, of the Christian religion, and of love and charity be-
tween the families of mankind ; so that we may now adopt more fuUy than
has ever yet been done, the words of the Psalmist— ' O Lord, how manifold
are Thy works ! in wisdom hast Thou made them all : the earth is fuU of Thy
riches!'

9 Of Contrast in Climate.—The consideration of the extent and elevation

of the continental masses leads naturally to those of climate and productions.
With respect to these, it has been already observed, that the greater surface

of the land lying within the temperate zone, possessing a climate and conse-

quently productions most suited to the residence of man upon it, is the more

historically and practically valuable portion of it, and must so continue.

In regard to climate, however, important results follow directly from tho
vertical contour of the continental masses, especially witli regard to the

presence or want of moisture (see meteorological map of the Morld in atlas

attached to tliis work) : this will depend on two causes—the direction of the

currents of air near the surface of the earth, and proximity to the ocean ;

the former must be in a great measure influenced by the relief of the conti-

nents, especially by the mountains and valleys, and upon the results of both
the presence of animal and vegetable life, and their character, must very much
depend.

Tlic currents of air are generated by dilTerencc of temperature, and will be
found generally taking the direction of'^the linear elevations of tlie continental

masses, with tlic exception of the trade winds, wliioli are mdced only winds

acting without any disturbing influences arising from vertical configuration,
as may be seen l)y their cessation on approach to continents, or even isUuids,

as in the Pacific, where they arc replaced by monsoons directly they reach

the insular portion of its surface.

Tliis is ol)sor\-able, on the coast line, in the North Atlantic, where north-

east and 80uth-\\est winds predominate; in the South Atlantic, where the

reverse may in general terms be asserted ;
in the Nortli Pacific, where

tliey arc for the most ])art directed I)y the trending of the coast, as they aro

also in the Indian Ocean. It will follow that, \vherev«!r opportunity for

precipitation is found in the conformation of the coast district, there will bo
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an abundance of moisture ; wherever a river, or lacustrine basin, or deep
indentation of the coast line offers facility for it, that moisture will be carried

far inland. ITius Europe, although not possessed of great river basins, from
the contiguration of Jier coasts, is abundantly supplied. America, for the

opposite reason, has no lack ; but in either case, the table lands of Spain and

Mexico, diverting the currents of air towards other localities, are, in propor-
tion to their relative extent and elevation, deficient in this important element
of natural production. The vast lateral extent of Northern Africa and Central

Asia, separated on all sides from the sea by mountain ranges, includes the most
arid districts in the world. The plateaux of Asia, Persia, Arabia, and Thibet,
not only present the same obstacles as those of Europe and America, but lie

within that limit. Central Australia and Southern Africa labour under both

disabilities, not only presenting the obstructive barriers of mountain

ridges on the coast to the action of water-bearing currents of air, but by their

wide expanse having their larger surfaces removed from the sea. The same

may be said in a less degree of the southern portions of South America.

They are, therefore, partially, the great generators of the currents of air, as

being the localities of the greatest heat and least moisture. These, the great

air-pumps of the earth, as producing the rarefaction and vacuity on which the
motion of the atmosphere depends, maintain by their constant action its

healthy condition; and, although least fitted for his residence, themselves
are most important in making other places fit for the residence of man.

In the immediate locality, and in the direction of the elevations radiating
from or paraEel to those districts, are found those also of greatest precipitation.
These are within the deepest indentations of the coast line and the most
insular portions of the surface of the ocean ;

India and its islands, "Western

Africa, the West Indies, British America, east and west, and Western

Europe. Of these, the three former and most important are in close proxi-

mity to the most important mountains in the world, the Himalayas, the

Andes, and the Plateaux of Mexico ; and though we know but too little of
the mountain system of Africa, we know enough to predict with certainty,
that its greatest elevation must not be far from its western coast, a little to

the north, of the equator, as the primary water-shed of its most important
river, and consequently close to the district of the greatest precipitation
which is found in that latitude, on the shore of the Indian Ocean.

But what is true of the coast line, is no less true of the interior. In this

respect, the contrast of the two great continents is very marked ; for while
in North America a slight elevation of about 1800 feet offers no impediment
to the passage of the currents of air, and thus aft'ords not only moisture, but
extremes of heat and cold to the interior of that continent ; while in the
northern part of South America, the connexion which exists between the
Orinoco and Maranon, proves a corresponding slightness of distinction

between their main basins ; in Europe and in Asia, with the exception of
the broad waters of the Ganges and Indus, and tlie Ehine and Danube, the
rivers are separated by important elevations, and the passage of currents of
air impeded ; the climate of those countries is therefore more variable, if

not less extreme. The vast expanse of both continents towards the north is,

of course, exposed to the full influence of water-bearing winds ; but the
influence of the frozen zone interposes to vary and modify its eflects.

And in this relation the currents of the ocean, and even its tides, are
not to be omitted, for though with respect to the former we have not
data sufficient to form just conclusions as to the influence of the vertical

contour beneath the surface in their formation, we do see most plainly the
influence of vertical contour above the surface. Thus the main currents (see

meteorological map) flow round the great projections of the continental

masses, and receive their direction from the linear configuration of the coast
lines : thus the shores of Western and Northern Europe feel the influence of
the warm current of the gulf stream, and South America of the cold current
from the Antarctic seas (see Part I., p. 235 ct scq.), and similarly the great
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tidal wave modified \ij the larger projections of the Continent, and retarded
in its progress by the windings and indentations of the coast lines, not only
receives its direction from them, but is regulated as to its velocity, so that it

reaches districts within nearly the same limits of positive position at very
different times ; in one case may be so diffused as to be scarcely perceptible,
as in the Pacific, in another be accumulated into a bore, as in the narrow
channels of the coasts of the Atlantic and Indian Ocean, in the British Chan-
nel, the Bay of Fundy, and the mouth of tlie Hooghly river, where advanc-

ing in solid mass with fearful rapidity, it has rather the appearance of an
inundation caused by some convulsion of nature.

The distribution of heat and cold is similarly modified by vertical con-

tour, by means of which we get the eternal snows of the Pole, and an Arctic
flora beneath the vertical rays of a tropical sun (see p. 210).

10 In Productions.—From wliat has been said, another contrast becomes

apparent between the eastern and the western continents similar to that

already noticed, and, indeed, dependent on it. The table lands of the Old
World wanting moisture can never present the same vegetable productions in

the same proportion as the weU-watered plains of the New ; these, tlierefore,

present incitements to the residence of man upon them which the former
never can ; and here we see the fecundity of nature in vegetable life to an
extent unparalleled elsewhere. To this reference has already been made in

the portion of this work on Physical Geography ; but it may be further re-

marked, that the similarities already observed may be carried out thus far,

the vegetable productions of Nortli East America assimilating with those of
North West Europe, the West Indies, and Central America, with India and
its islands, &c., the distinctive features of the vegetation of the Old and New
World being of course maintained.

Tlie distribution of animal and vegetable life from this cause, also affords

interesting contrasts, not only in the general way already alluded to, but
more particularly. If, for instance, the limits of the cultivation of grain be

considered, they will be found confined by the great mountain ranges, and

following their linear extension. Kiver and lacustrine basins, and indenta-

tions of the coast line also afford tlieir distinct localities for varieties of Fauna
and Flora, not unfrequently confining them within their limits. In islands,
of course, this is even more observable ; while the great mountain chains

form all but impassable barriers against the transmission of either, except by
the instrumentality of man ; but these things need not be enlarged upon, as

they have been already treated of at length, in the chapter on Physical
Geography appropriated to them.

11 In Man.—Finally, as already noticed in the chapter on the
'Bieory oj

I'jcsrription (p. 42.3), the vertical contour of the eartli's surface has mainly
determined the paths of man's migrations, and fixed the limits of the habita-

tions of the human race; and it has been shown how preparations have been
made fur his more extended dispersion, and at the same time more intimate

communication by the distril)Ution of minerals and metals. In the chapters
devoted to that consideration, it will hcreufler be seen how atmospheric and

aqueous action, the winds and currents of the ocean, contribute to this great
end. Here it will be only necessary to remark, that the tabh? lands of the Old
World afforded the eai<iest means of loconKjtion to man in his

infancy ; while

the IMi'diterranean basin, embosomed between the three divisions ot the Old

World, presents the natural cradle of more exten<led commerce and naviga-
tion ; that the valleys of the Nile and Danube afford access resi)cclivcly into

the interior of the continents, but with very dillerent results ; for though in

both cases they are cut off from immediate communication with the great cen-

tral basin, yet to the one there is opened a varied field for the development of

the human mind in its social n'lations, whieh has sui)se(iueiitly extended the

influence of the countries to which it tends, (ierniany, 1' ranee, and I'lngland,

over the whole world; on the other, tlie vast hut comparatively increased

expanse of Africa prcseotcd iilUe t-y further such development, ami offered
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no extensive connexion to its inhabitants, who are therefore at present the
least advanced of those of any of the continental masses. Further, the range
of the Himalayas, confining for the most part the nomad races of the vast

steppes of Asia to tlie north of its linear extension, and its spurs to the
east separating China from communication with the south, has given the
northern and eastern portions of Europe and Asia into their hands ; and thus
tliree great and well defined varieties of the human race have resulted, the
main areas of which are indicated in the small ethnographical map (in Plate v.

of the Atlas), which shows at a glance the influence of vertical contour on
distribution, and, in conjunction with what has already been said, gives suffi-

cient reasons why the least extended and numerically smallest of the three
should be historically the most important, and that also which, by its influence

upon the others, is d,oubtlcs8 hereafter to efi'ect an amalgamation which shaU
raise them to its standard, and, at last, possibly, absorb the more distinctive

varieties, whether of physical conformation, habit, or language.
12 General Conclusions.—In concluding this introductory chapter, it may

be again noticed that all these similarities and contrasts depend, first, on the
vertical contour of the land, and secondly, on position ; that the mass of Asia

presenting vast mountain chains, buttressed by massive table lands extending
into immense plains, watered by rivers second only to those of the New World,
presents a type of all other portions of the continental masses ; that America,
m its more simple configuration, with its two great features of mountains and
rivers, is most intelligible ; while Europe and part of North America, to which
no doubt hereafter must be added North East Asia, are the portions of the
world's surface most worthy of study, and which will best repay for their detailed

consideration ; they are moreover those which are aflecting the world most at

the present time ; they are those where our own race is working out its

gigantic destiny ; to them therefore particular attention will be directed. Asia

historically the first, and as,
—if not because it is,

—the type of all the others,
should come first in the series. The Mediterranean basm, and consequently
Africa and Europe, next in order ; thus combining the whole eastern worm,
after which the contemplation of the western will be easy.

The general connexion of the whole wiU be completed by the consideration

of the two great divisions of the ocean and the islands they contain, as well

Australia, New Zealand, and the Eastern Islands, appertaining to Asia, and
the "West Indies, and others belonging to America ; and also the more oceanic
and distant islands, which, however subaqueously connected with the con-

tinental masses, and forming links between them, are too distant from their

shores to be considered in more particidar description as appertaining to

them. But as historically our knowledge of the Atlantic preceded that of

America, and as that ocean is the link between the two continents, its consi-

deration may more properly assume that place in the serioa.
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CHAPTER II.

OF ASIA.

1. Historical sources of our knowledpre of the interior.— 2. More recent information.— 3. Of the
boundaries and limits.— 4. Of the coast line.— 5. Of the watersheds.— 6. Of orographical
classification.— 7. Classification of rivers.—S. Of geological formation.

~Ml]~IST01iICAL Sources of our Knotoledge of the Intej'ior.—To the infor-
-M.J_ niation obtained by European travellers in tlic middle ages, by Carpini,
De Rubruquis, Pegoletti, the Poli, and others, respecting the interior of Asia,
but little w as added for about two centuries. The cotirse of trallic having
been transferred from the land to the sea, and passed from the hands of the
Genoese and Venetians into those of the Portuguese, the Dutch, the French,
and subsequently the English.

The mission of Chancellor to Moscovr had, however, made known the im-
portance of the inland commerce which Russia, even at that time, enjoyed with
the interior of Asia, and, in 1558, Antliony Jenkinson, a merchant ot import-
ance engaged in the Russian trade, was despatched on a journey for the pur-
pose of opening the interior of Asia to English commercial enterprise,
wliich though unsuccessful, so far as its primary object was concerned, added
much to the knowledge then extant of the countries through which he
passed.

His voyage and journey extended down the Volga to the Caspian sea, and
from the port of Mangerslave, at its South Eastern angle, through the land of
the Turkman, along the course of the Oxus to the city of Bokhara.

Here he found a great change since the pahny days of Tatar rule, for

although it was still the centre of the internal commerce of Asia, that having
been interru})ted, especially from the east, by war, its importance had
diminished accordingly. Jcnldnson returned to Moscow convinced that it

offered no inducement to EnglisJi merchants.
His observations, however, fixed with greater accuracy the position of many

important places, and reduced the boundary of the Caspian sea to something
nearer its present proportions.

Tlie stimulus given to English (I commerce in the chivalric period of the reign
of Elizabeth induced the merchants of London to endeavour to extend the
Levant trade, whicli they were then beginning to take out of the hands of the
Venetians. For this ]mrpose, Messrs. Fitch and JSTewbury proceeded overland
to India, by way of Aie))])o and IJagdad to Ormuz and Goa, but the ajipear-
etnce of Sir Fninci.s JJrnke in tlie Jndian seas had created a not unnatural

panic among the other Europeans there, and tlie travclUr.-^ were thrown into

])risf)n at Goa, and prevented extending tlicir jnurney t<j Cliina. The success

of JJrake and his followers led to the adoption of tlie sea route to Lidia, and
its mnint(>nance until the recent re-()])eiiiiig of the so-called ovt^i'lnud route by
way of Egy])t; to the formation of the lvi.';t Jiidia Company; and the sending
Hawkins as ambassador to the Great Mogul in 1(!()7.

During this interval, however. Hussia was extending her knowledge f>f the

interior. A!)outtlie ])eriod of .Iciikinson's mission Anika SlrogonoU'established
a lucrative fur trade witii Siberia, and, obtaining grants of laud there from the

Czar, founded several colonies, liussian troops also made incursions as far as

the river Gl>y, and Ivan iJasiiievitz extended his empire to the shores of the

Caspian. The Cossacks iidial»iting those districts ])luiiderfd the caravans;

troops were bent for their protection, and at length i ermac Truiovief, a Cos-
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sack chief, driven by the Russians from his own country, attacked the Tatars,
defeated Kutchum Khan, and subjugated the country about the river Irtish ;

finding, however, his situation precarious, he invited the protection of Russia;
the Czar sent troops to his assistance, but these were surprised and cut to

pieces, and Yermac perished in his flight ; but soon after more E-ussian troops
were sent into the country, the fortresses of Tobolsk, Sungur, and Tara were
founded, the authority of the Czar finally established in Siberia, and the
frontiers of his empire extended with great rapidity to the Eastern Ocean
and the confines of China ; indeed, to its farther extension that empire alone

opposed any serious obstacle.

In 1639, the Russians became acquainted with the great river Amur ; in

1643, Wasilei Pojarkof followed the course of that river to the sea, and pro-
ceeding northward along the coast returned to Yakutsk, a town recently built

on the river Lena, from whence he had set out by a different route. This led
to an attempt on the part of the Russians to subjugate the Tatar tribes in-

habiting the banks of that river, and brought them into collision with the
Chinese. The immense distance of the seat of war from Moscow, and the dif-

ficulty of sending men and supplies so far through so diificult a country, gave
the advantage to the Chinese, and brought about a treaty by which the country
about the river Amur, and the navigation of that river, was ceded to them.
Under Peter the Great a Russian factory was established at Pekin, and privi-

leges of trade given to the Russians, but these latter were forfeited, their

people expelled on account of their bad conduct, and the trade subsequently
confined to a caravan every three years, but permission was accorded for the
establishment of a Greek church, and the residence of scholars at Pekin.
This arrangement, made by Count Ragusinskiin 1728, has continued -until now.

As the Amur had given a means of transport to the Russians as far as the
North Pacific, so the other great rivers of Northern Asia afforded means of

traversing its interior and arriving at different parts of its coasts, from whence

subsequent expeditions, as already noticed, continued to extend geographical
knowledge. Their first establishment on the Lena was formed in the year 1636 ;

in 1644, Michael Staduchin built a fort on the Kolyma, and in 1650, after the

discovery of the mouth of the Anadir by Deshniew, having discovered that
river to be the same as the Pogitska of which he had heard, proceeded over-
land to it from the Kolyma ; here he found Deshniew, and together they esta-

blished a lucrative trade in sea-horse ivory.
In 1696, the Cossacks penetrated into Kamschatka, and in the following

year "Wolodimer Atlassow commenced the conquest of that peninsula, and

finally, it having been found impossible by the Russians to circiminavigate the

great promontory of Tshutskoi Noss, but it having been crossed by Staduchin,
who reported its inhabitants as dangerous from their ferocity, in 1701, an ex-

pedition was organized for their subjugation. The contest lasted ten years,
and since then they have enjoyed semi-independence ; recent expeditions to

Beliring's Strait have added to the knowledge of the coast of that country ob-
tained by Cook and his followers. It was not only towards the East that
Russia had extended her discoveries or the limits of her territories ; Jenkinson
had been followed, in his exploration of the Caspian, by Christopher Borrough
in 1580 ; in 1633, Oelschloeger, or Olearius, a professor of Leipsig, examined
and ascertained the position of several points on the western and southern
shores of that sea, when accompanying an embassy from the Duke of Holstein
to the Schah of Persia, and Peter the Great employed Dutchmen, under Charlea
Van Verden, to make a chart of that sea, which was afterwards submitted to
the French geographer, Dehsle. Further information was obtained by Jonas

Hanway, in 1745, from an expedition despatched by English merchants to open
the trade of India from Astrackan, and subsequently the expedition of Gmelin
and Hablitzl fixed its limits with some precision ; it was, however, reserved
for our own times, and the recent expedition sent by the Russian goverimient,
to complete our knowledge of that sea, and to present an accurate chart of its

shores.

Some knowledge of the countries to the cast of the Caspian was also obtained
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in the reign of Peter the Great, who despatched Alexander Beschewitz, a

captain of his guard, with a small army, to take possession of the countries

about the river Oxus, gold having been reported to be found there in laro i

quantities. Beschewitz was, however, defeated and killed by the Tata' 3.

Russia has never ceased to extend her knowledge of the interior, but until

the present century the labours of other Europeans were, for the most part,

confined to the districts near the coasts.

Since the year 1836, regular accounts of the progress of geographical know-

ledge have been published by the Royal Geographical Society, in its journal

annually, and from these the obligation which we owe in tliis particular to dif-

ferent travellers may be seen. It will be sufBcient, therefore, in this place, to

notice them by name, as the information obtained from them wiU be embodied
in the description of the countries through which they travelled. These may
be, for convenience, arranged under the following geographical classifica-

tions :—
1. The great northern plain of Siberia and Central Asia. 2. China. 3. The

Eastern Islands and Peninsula. 4. The Peninsula of India and the Valleys of

the Ganges and Indus. 5. Kashmere, Khurdisthan and the countries on the

slopes of the Ilimalayah mountains. 6. Persia and Armenia. 7. Arabia

Palestine, and Syria. 8. Asia Minor.
In the first division we find the names ofErmann, Fuss and Wrangel, as

affording information of the countries on the lower course of the great northern
Asiatic rivers, Kamschatka, Lake Baikal, and the connexion between Asia and
America respectively ; Klaproth in Central Asia ; Lcochine, Basinor, and
Atkmson, in the Steppes of the Khirgliis ; of Fedcrow, Karilin and Midden-
dorf in Siberia ; Beghalowski and Zehman in Alpine Tartary ; Shrcnk and
Tchikatchef in the Altai, and Sayanes; Murchison, de Verneuil, and Ilel-

mcrscn, in the Ural ; de Moulhereux, in the Caucasus ; Abich in the country
between the Black and Caspian Seas : Ilommaire de Hell, on the coasts of

the Caspian ; Basiner, Abbot, and Shakespear, in Khiva ; and Silverhjelm on
the frontiers of China.

In the second, Davis, Bruguiere, Vignault, Hue and Gabet in Chinese

Tartary ; the embassies of Macartney and Amherst in China ; Bethune, Col-

chester, Caltinson, and others on the great rivers, and theirconnexion by canals,
and. more generally, GutzlafF and Fortune. In Japan, Van Sicbold and Doefi".

In the third, iNewbold in Malacca ; Eeinwarte, Rafiics, and Junghuhn in

Java
;
Oliver in Molucca and Celebes ; Ilorsburgh, Rienzi, Earl, Crawfurd,

Low, Brook, Keppel, Mundy, Belcher, Gordon, Stanley, &c., in the Archi-

pelago generally.
in the fourth, between Persia and the Valley of the Indus, Stirling,

Burnes, Massom, Edwards. In Scinde, and on the Indus, Burnes, Carless,
and Outram ;

Du Vernet in the Punjaub ;
on the eastern frontier, Pcra-

berton, Richardson, and M'Leod ; Iletfer in Tenasserim, and Ilannay on the

Irrawady; Grandjean in Siam, besides those engaged in the general govern-
ment surveys, conducted by Lambton, Everest, and Waugh.

In the fifth, Moorcroft, Ilofimcister, Hiigel in Cashmere ; still farther
north and to Le, the capital of Ladack, Cunningham, Strachey, Thomson, Dos
Granges, de Koros : in the Ilimalayah, Colebrook, Madden, Hooker, Forbes

Roylo, Johnston, Lloyd, Herbert, Guthrie, Trebcck, Young, Agnew, and the
Gorards ; on the north-west frontier Kandahar and Kurdistan, ConuUy,
Burnes, Wolf, De Bode, Shicl, Ainsworth, Lynch, Vigne, Jackson and Irwin,
Grant and Chamcour, Vivien de St. Martin, and Badger ; Wood, at the
Bourcc of the Oxus ; Rose and Monteith on the Caspian, all united to Persia

by the labours of Rawlinson, Layard, and their fellows ; and Johnston at the
source of the Jumna.

In the sixth. Rich, Morier, Lynch, Ross, Ponjoulat, Campbell, Selby,
Rassam, and, above all, Chcsney, Layard, and Jiawlinson, &c., &c., in Meso-
potamia and on the rivers ; as also Brent, Hamilton, Grant, Glascott, South-

gate, Letellicr and Chopin ; Forbes, in the Siniar and Seistan, and Kcmp-
thorno, on the eastern shores of the Persian Gulf.
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In the seventli, of De Laborde, Wellstcd, Bird, Cruttenden, D'7\baddie,

Botta, KoUer, De Wrede, Carter, Amand, and Brockman, Wallin and Lepsius ;

in that Peninsula and Palestine, Lindsay, Bcrton, Ilobinson, Smith, JNapier,

Beke, Symonds, Wilson ; Moore and Molyneux on the Dead Sea ; in Syria,

Chesney ; Barker on the Orontes ; Parrot at Ararat ; PoUington in Syria and
Asia Minor ; EngeUiart on the shores of the Black Sea.

In the eighth, Callier and Texier, Eaoul Hochette, Hamilton, PeUows,
Cohen, Ainsworth, Eassam and Eussell, Davidov, Forbes and Hoskyn in

Lycia ; Bone about the sources of the northern rivers, Kiepert and his com-

panions ; Branfort on the northern coast ; and all summed up, combined, and

enlarged in the careful and elaborate survey of Tchichatcheff, one part of

which has recently issued from the Paris press.
This long list, incomplete as it no doubt is in many respects, will show what

has been done of late years to increase our knowledge of the vast continent

which historically is the cradle of the human race of civilization, literature,

and science. It will be apparent from their well-known names, that by far

the great majority of these travellers, those to the north and east of course

excepted, have been engaged in a military or political capacity on the fron-

tiers of the dominions of Great Britain in Asia, and under the authority of

the East India Company, and especially in originating and carrying into effect

means of overland transport between Europe and Hindostan.

It would be obviously impossible within the limits of the present work to

do more than give the names of those to whom we owe our knowledge of the

particulars of the geography of the interior of Asia. The mention of their

names alone appears of little practical utility, unless it be taken as an index

of the amount of labour from which our knowledge is derived, and the oppor-
tunities afforded in their works to individuals to make themselves more inti-

mately acquainted with it. It must be remembered, also, that Asia, on
account of the size and variety of configuration for which it is distinguished

among the continental masses, demands more extensive labour for the elucida-

tion of its geography than the others ; and, indeed, as will appear in its de-

scription, much more remains to be done.

Having thus given indications of the sources from whence our knowledge
of the interior of Asia is derived, its boundaries and limits must be next

detailed.

3 Of the Boundaries and Limits of Asia.
—Asia is bounded physically by

the Arctic Ocean on the north ; by Behring's Straits and the Pacific on the

east ; by the Straits of Malacca and Indian Ocean on the south ; and by the

Hed Sea, the Mediterranean, the Sea of Marmora, and the Straits of the

Dardanelles and Bosphorus, and the Caspian Sea on the west. The exact

boundary on the land cannot perhaps be defined at either extremity ; but

at the isthmus of Suez it is usually given as from Suez to El Arish, while

the Oural Mountains are taken as the boundary on the north, from the Sea

of Kara, and from their southern declivity, the river of the same name may
perhaps be best assumed ; the natural division between the Black Sea and

Caspian will be the watershed of the Caucasus. Formerly the Don was con-

sidered the natural boundary : subsequently, as European knowledge extended

westward, arbitrary lines from the mouth of the Don to that oftheDwina, and
even the Obi. Pallas proposed a division purely political; Malte Brun, the

course of the rivers Manich and Kouma, from the Sea of Azov to the north of

the Caspian. The Eussian geographers, however, whose interest in the sub-

ject, and more recent and exact knowledge, give them the best title to decide

the question, have fixed on that taken above. The boundary given in the

Straits of Malacca may be, as has already been s'aggested, physically in-

correct, but it is recommended by convenience and sanctioned by custom.
The positive position of the limits of Asia, as connected with the normal

figure, will be found in the table at pages 204-5. It may, however, be well

to contrast them with the extreme points which projsct beyond those selected

for that purpose.
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Akgles of jN'okmal Fioube.

N. L. W. L.

GuliofKara . G7°30'... G7° 30'

Capo JNTavariu . G2° 1G'...178'' 5G'

Sin<,'apore . . . 1° 17'... 103° 50'

Cape iiabelmandel 12° 41'... d.S"* 27'

DardaneUes . . 10° 9'... 2G° 24'

ExTEEME Point.

N. L. w. L.

CapcYalmale(?) 72° 40'... 70°
East Cape (?) G6° ...17<J° 50*

As the other points coincide, tliis comparison will show how little the
normal figure diflcrs from the true development in its extreme limits. Therp
is, however, a considerable dillcrcncc between the extreme limits in latitude,
as is apparent by the diagram, for to the north the mainland of Asia reaches
77° 20'. The main area of A.sia lias been already given (.sec table, page 205)
as 1G.G83.2G0, or onc-tliird of all the land on the surface of the globe.

4 Of the Coast Line.—The trending of the eastern coast is nearly north-
east and south-west. On the coast of the southera peninsulas this is shghtly
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varied—in Arabia the direction being more easterly ; but tbe coast of the

Red Sea and Malabar have nearly an equal trending to the north-west. The
coast of the Caspian has rather more northing, and the Oural Mountains rnn

nearly north and south. This shows the gradual change in the direction of the

slopes, losing their westerly tendency as they become more northerly in

position, as is well shown on the coast of Asia Minor, which at its south-

western extremity projects a full degree beyond the line of the normal figure
drawn from the Straits of Babelmandcl to the Dardanelles. It wiU be seen

hereafter that the axis of the central watershed of the continent rises gradually
to the north-west, as is especially observable in the chain of the Caucasus.

It has been shown that the coast line of Asia is less indented than that of

either Europe or North America. The most marked features in its outline are

afforded by its vast promontorial or peninsular masses—Kamschatka, the

Malay peninsula, Hindostan, Arabia, Asia Minor, to which may be added the

extension of its secondary chains in the Islands of Japan, the Eastern Archi-

pelat^o, and beyond them, of Australia and New Zealand.

According to the calculations given in the portion of this work devoted to

physical geography, the proportion between the area and coast line would
be 205. The former being estimated at 14,150,000 square miles—the latter

at 28,500 linear miles.

The principal variations from the normal figure will be found as under:—
Peojections.

Country of Tchutski on East 6°
Eamschatka 5°
The Korea 3°
South of Arabia . . . 2|°
Siberia . 3P

Indentations.

Sea of Ockhotsk ... 51°

LeatongGuIf .... 7"
Gulf of Tonquin ... 7°

GulfofSiam .... 8|°
Gulf of Martaban . . . 2f
GulfofPerna . . . . 11.^=

Levant 4-2-'^

Caspian 5°
Gulf of Obi .

Borghai Bay .

These are in a linear extension of 97° from N.E. to S.W., and of 72|° from
N.W. to S.E., or 5820 and 4350 miles, of sixty to a degree, at the Equator
respectively. It will be seen that the greater irregularities are on the

eastern coast, which is also covered by the islands before named. They are

all, of course, consequent on the extension of the mountain ranges and depres-
sions between them.

It may be noted, that the extreme length from east to west—i. e., from
the Dardanelles to the south point of the Corea, is 75°, or 4560 miles ; and
from north to south, from Cape Severo, the north point of Siberia, to Singa-
pore, 77° 8', or 4628 miles of 60 to a degree at the Equator, or 5212 and 5360

English miles respectively.

5 Of the Watersheds of Asia.—On the examination of an orographic
map of Asia, it must be apparent that its mountain systems cannot be separated
from those of Europe and Africa, but that these latter are dependant on the
former ; nevertheless, as those of Arabia, Palestine and Asia Minor with the
Caucasus are, as it were, the intermediate links which unite the two smaller
with the larger division of the Eastern Continent, the great mass of its

mountain system may be well considered distinctly and apart from them.
The country lying to the north of the sources of the Indus and Ganges,which,

presents to the eye on every side the greatest mass of mountains in the world,
IS a fit centre from whence the massive radii which form the skeleton of the vast

continent, extend on every side to the sea. These.however carefully laid down on

orographic maps, can only be considered as suggestive sketches. The know-
ledge of the truth has yet to be arrived at, and probably will be found far

vaster and more important than is even now supposed. This mass, extending
over above 30° of longitude and 10° of latitude, is generally represented as con-
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sisting of distinct chains, having their common origination in the tnot between
the Hindoo Koosh, and Himalaya, to the north-west of the Valley of Cash-
mere. The recent information afforded by Captain Strachey, and others,

respecting this region, has, however, confirmed what some geographers,

reasoning from analogy, had suspected
— viz., that these distinct chains exist

only on the map, and that the confused mass of toMering rocks and glaciers
has yet to assume in our minds regular form.

Thus far, however, has been made apparent, that the centre and most

compact portion of it, situated in the locality already indicated, is not that

in which the highest peaks are to be found ; for although presenting many-
above 25,000 feet in height, none have yet been seen rivalling in elevation

Kinchinjinga, Dhwalagiri, or Cumulari. Still, in this part the greater nus3
is to be foimd, and here must elevation also produce its greatest effect,

the most elevated peaks being situated some distance to the eastward. Nor
is this a singular instance. In Europe, Mont Blanc is situated some distance

to the south and west of the central mass of the Alps, which must be sought
around the summit of Mount Gothard. In North America, Mounts Brown
and Hooker are esteemed the most elevated points near the centre, and they
lie far to the north of the Sierra Nevada and mountains about the southern

pass, where the centre of the mass is usually placed; while Mount St.

Elias, of still greater elevation, lies near 10° further north. In South Ame-
rica, also, the same is true : for the Andes of Bolivia, or those of Quito, par-

ticularly the former, must certainly be esteemed the central masses of the

system, while the highest summit, Acocangua, lies 15° to the south ; and
in Africa, if the newly discovered mountains, Kilimanjaro and Kenia, be the

highest, then the central mass must be sought to the north, where the sum-
mits do not rise nearly to the same altitude ; and no doubt this will be found
under the parallel of 10° nortii latitude, forming the watershed of the eastern

head waters of the Nile, as those more elevated peaks will be found to be the

watersheds of the more eastern or White Nile ; making good the account of
the father of descriptive geography, the venerable Ptolemy ; and indeed
this rule is found in juxtaposition with another, for as the highest peaks
are not in immediate proximity to the central mass of the system to which

they belong, so they are in the proximity of some of the principal sources of

the greater rivers. This is less apparently true in South America than in the

other divisions of the continents ; still sulHcient evidence may be adduced, if

necessary, to show that this is an exception to a general rule.

Assuming, then, the mountains to the north of the Valley of Cashmere to be
the point of intersection of the principal axes of elevation of the eastern conti-

nent, we fmd diverging from thence four, sufficiently well defined, at nearly
right angles to each other ; or if the expression be preferred, two intersecting
each other—viz., the great mass of the Himalaya on the east, the Hindoo
Koosh to the west, the Bolor to the north, and the Suleemanie to the south,

separating India-^/. c, the Valleys of the Indus and Ganges from Mongolia
on the east, and Iran from Turan on the west.

Speaking generally, these districts accord with great physical divisions

of this continent. We have the plateaux of the Mongul, the valleys of Iliu-

dostan, the table lands of Persia, Arabia, and Asia Minor, and the steppes of
the Caspian, the Oural and Siberia, lying beyond the secondary chains which
buttress up on the north side the great plateau of Tarim, tlie Gobi or

Shamo, the desert lying between them and the Himalayas ;
while both the

primary and secondary seem to lose their distinctness and individuality in

the irregular mountain districts of Mantchouria and China.
If from this general survey we proceed to more detailed and systematic

description, we lind a great central axis or primary watershed extending the
entire length of the Old World, from west to east, varying in latitude from
35° to 45° north, having its most southern extension near its greatest mass,
and its most northern at either extremity. If, however, the entire length of
this watershed be considered, the primary mountains of Europe and Africa
n. Q
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must be esteemed as extensions from the main and principal axis on tlie west,

as those of ZS'ortli West Ciiina and the Indian Archipelago must be also to the

east.

The central mass from which all the monntain chains of Asia originate is,

as has been stated, not only the highest, bnt the most extensive range of

monntains known. Its recont surrejors speak of it. without hesitation, as

extending from the plains of Hindostan to the desert of Gobi. " Neither the

Koenlim. nor the Himalaya, as marked on our maps, have any definite special
existence as mountain chains, apart from the general elevated mass of Thibet.

That merged country, then, seems to form the summit of a great protuberance
above the general level of the earth's surface, of which these two chains form
the north and south faces."* The plains on the south have not an elevation

of more than 12i>J feet, nor those to the north probably of more than 3<»0,

above the level of the sea ; thus illustrating most remarkably the opinion of

Htmiboldt, that the bases of moim.tains have less extent than is usually sup-

posed.
6 Cyr OroprapJiical Class^Jication.

—In classifying, therefore, the oro-

graphy of Asia, this must form the primary watershed, and the order will

stand thus :
—

Primarif Watersheds.

Himalaya.
Kuenlun. and its exten-

sion? to the ^y.W.
Hind'X) £'X>sh.

Taurus.

Tertiary Tfatersheds.

The Eastern Ghauts.
The Mts. of Bormal.
Malacca.
Hadramaut and Hejaz.
Libanus.
Uarl.

Mts. of>'.E. Siberia.

Secondary JVaterxJieds.

The Vindyha and Ara-
vaUi and "Western
Ghauts.

Cochin China. Fokein,
and Assam hills.

Yun ling and Peling.
Sih-hih-tLh.

Sulieman,

Za^ros.
Tianshan.
Altai.

Anti Taurus.

Of the motmtains of China we know little. Probably the tertiary range
appears in the Philippine Islands, as the termination of the secondary does

in Pormosa. .Japan, and Kamschatka.
The mijst marked features of the orography of Asia is its linear extension,

speciallv in rectangular forms ; nevertheless, the Oural chain cannot be looked

on as an extension of the Bolor, as it is by some geoin'aphers.

7 Clannficaticm of liters.—Of the primary rivers there are—
Ganges and Brahmaputra, with the Irrawady, of the valley of which the

Bay of Bengal forms the extension.

Indus and Euphrates, having their extension in the Persian Gtilf and
Indo-Persian Sea.

KisiLermac, extending into the basin of the Black Sea; besides the smaller
streams on the southern slope ; the

Aras and Kour, extending into the Caspian Sea, from the west, or the

tiziiouzan. from the south.

Amoo. or Oxus, forming the upper S.E. portion of the valley of Aral.

The river of Yarkiiand, -n hielu under various names, falls from the E. face

of the Bolor, and is low in the lakes of the central plateaux of Asia.

Ynesie. having its sources in Lake Baikal, which again \3 fed by the

Selencra, possibly by the Sena.

Amttr, the extension of which is into the Sea of Okhotsk.

Hoansho and the Yangtsekiang, the valleys of which are prolonged into

the Yellow Sea.

• See Mr. Stracbey'g paper in 21st voL Rc^aL Gtographical Sodety's Jottmal.
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Mekiang. or Canibodia, extending into the gxHi of tLe sane naiae, ai>d

probably tbe Manaban.
Of primary rlrer? Asia has therefore more than all tiie res: c

*
lie "Torli

together; but inasmuch as the s-econdarr chains xo the s-o-ath apprc-ach

closely to the sea. the extension of these rlrers is n "it so areat—exeeprmz in

tbe cases of the Chinese and northern rirei^—a? is due either to the mass or

elevation from which they derive their waters. The £Tilfs and seas surro'^n-iing
the continent are to the E. and S. ; the eitenrii-n of its primary ralleys

generally to the W. and X.W. : tkey are represented by tbe basins of the Black
Sea, the Caspian, and Lake Aral as veil as the great central area, whose
rivers and lajces have yet to be distinctly traeed. and which wants so Hnle

depression to open its eoTnmtinicatir'n with the secon^iary valleys t^o tLe
north.. In Persia, also, the stream of tbe Heitntmi primary as to :ts source,
is lost in Lake Zurrab. the ancient Seistan. and d;«es net reach the sea.

Of the secc-ndaryrivers. there are. the ^N'erbudia.theGc'iavcrey.the jLishns,

and the Colerc-c^n. in the Peninsula of Ljiia. In Persia and Araiia their

place is supplied by torrents. The Jordan, and Aihazzi cr Adinis. in Syria ;

the Sir Daria. the Oli. the Olensk. the Kolyma?, the Anaiir. in the ncrth;
the Le Ho, Pe Ko, Hong £ian.g. and Tonqnin river, in China : the Menam,
in Siam.

Of tertiary rivers. Asia can be sa: d to possess but few. and those nnim-

portant : they mnst be L>:ked ijt principally on its northern sV-'pe.

S O/ Gt</loQical Form-aiU'.i.—^If. after a general review ct* tne orography
of Asia, the constituents of the surface be inquired after, assuming tbe general
accuracv of De Roue's results, we find the primary sc-histose formatir'US eor-

respr'nting to the masse? of the principil watersheds, and erteniinir through
Asia Miner. Armenia, Persia, ^jriht-m Inis. and passing from Tiiii-et into

China, Mantchouria. and alon^ the cjas: ca" Kamschatka to Behrin^'s Strait,

forming also an immense mass in the centre cf the conrinent. in the region oi

the Altai, and the extensic>ns oi Arai'ia, the peninsula of In^dia. the Malay
peninsula, and the Corea, To the s-outh of the line cf principal extension, the

chanee is extremelv rapid, the metamorj'hic and trnn.s:ti;n rocks appearing
overlaid at once \>\ tertiary dep^r-stts. These 'Ocuty a large port::a of
Persia and Armenia, of Syria and Arabia, and are fr:^'2. in China and iMant-

chouria. To the south of the Ganges, hcwever. the s-:c:niary srrav-fied for-

mations appear clear and well defined, and on the stimmit cf the Himalaya
chain the stratified rocks appear flainly to the eye. F:-ll;'wiii.i; the crystid-
line se-h-ls:s. Mr. Strachey says the Sllurl'an beds rl=^ :: a heU-h: of ^l'.':*:*.'" feet,

and the pals-ozolc strata extend to ab.ut i-»'»"»l' feet in tl,lvkness: fanber
north the c»;htic beds rise to the same nlttrLtie. and give direccon lo ihs
Btreams wliich flow frc^m their watershed-

All the vallevs are filled with tenlary deposits, the gradtial elevsrlon whicli

has at length formed the rivers Indus and Ganges having pla^->ed some of

them, as in the plain of ThlK-t. 15.<J.»1' feet above the sea, and m them are

found fossil remains identical withthe-se at the southern fc'Ot of the Himalayas.
in the Siwalik raniie. A'ast Tertiary depc-sits are also found in the great
central desert, the valley of the Obi. and snm-unding the Caspian and Lake
Arah while they form the surr'ace of the larsrer pinion oi AraOia and Persia.

It mav K"- remarked iien orally that the forms asstime-d by the mountains of

Asia Wiong to those c{ stratiSe-d rx-ks. and tliis is especially the cai^e to

the south of the rrimary watershed, in Persia and the Ghauts. Tne rapid

dechvity o{ the itimalayas to the south is e".pialled only by that of the .\ndes.

Tables o{ the extent oi basins and ether particulars relating t-.' the prmcipal
rivers oi Asia will be found m chap. v. Phifi-cal G-c:-p~i} \i. and m de-scribmg
the water basins cf Asia in eTder. such funber particulars as are most essen-

tial, and within the limits C'f this work. wiH Iv imserted.

The most remarked depre'-ssion m the eastern continent is that which
forms the basin o{ the Mediterranean : this, however, must be con-

nected with the Cajpian and Lake Aral as well as the Black Sea,

<i2
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perhaps the Red Sea; in any case as connecting Asia with Europe and

Africa. This would be the most important and natural point at which to

commence description if the whole eastern continent were to be considered at

once. As, however, its divisions must, according to custom, be taken sepa-

rately, this will more properly form the bond of union between them. It is

better therefore to commence with the watersheds of the basins opening to

the south and east of these, and as in most immediate proximity to the great

central mass, those oi the Indus and Ganges most naturally present themselves.

CHAPTER III.

OF THE INDUS AND GANGES.

1. The primary Watershed and Valley of Thibet.— 2. The Sutlej and its affluents.— 3. The
Indus and its affluents.— 4. The countries watered by it.— 5. The river Loony and district

of Cutch.— 6. The sources of the Ganges and primary affluents.— 7. The lower water-

parting and secondary affluents.— 8. The great plain of Ilindostan.— 9. The Bralimaputra
and San Po.— 10. The Delta of the Ganges.

OF theprimary Watershed and Valley of Tliibet.—The eouthern slope of

the primary watershed falls rapidly from the line of its greatest eleva-

tion, but the two great rivers, the Indus and the Ganges, which flow from it,

have their principal sources in valleys parallel to that line, and are found in the

closest connexion, and interlacing as it were with each other between the

meridian of 77° and 82° east longitude, lake Tso Mapham, or Manasarowar,
the confluence of the highest sources of the Jumna, bemg in longitude 81° 30 ;

and the elevated valley through which that river rims extending from west
to east to the north of the principal sources of the Ganges ; and, in like man-

mer, the sources of the Indus and its tributary the Sutlej overlap each other,

having their rise in close proximity to those of the Ganges and Jumnah, and

flowing through valleys of similar character from east to west. This at first

singular characteristic will be found to obtain in most if not all primary rivers.

The mountains to the north and south of these valleys differ more in their

culminations than in the general development of their masses. Mr. Strachey
gives the height of Tisekailas to the north of Lake Manasarowar as 22,000

feet, and another immediately to the west as 20,500 ; of Gurla immediately
to the south, 25,200. Of others to the north, however, we know but little ;

to the south we have several accurate measurements. The same authority
gives the following, on the 80th meridian N.L. :

—Nandadivi, one peak,
25,700, the other 24,400; about 79° 30'—Kamil, 25,000;

_

about 78° 45'—

Porgyul, 22,700. The elevation of passes which communicate between the
sources of the Sutlej and affluents of the Ganges is respectively, on the south,
with the Khali, Lankpya, 18,000, Metadhura^ 17,800; with the sources of the

Alakananda, Lakhur, 18,400; Balch, 17,700; Holi, 15,000; Manna, 18,760. The
elevation of the Nilary Pass communicating with the Bhagirathi is not given.
The name Thibet is commonly applied to the entire length of the mountain

region, from the sources of the Indus to those of the Menam. This country
is too little known for any general geographical description to be attempted.
Such local particulars as are available will be given in their respective places :

it may, however, be fairly questioned whether the name Thibet can be properly
applied to so large a territory, for since it must consist of a vast number of

irregular and almost isolated mountain valleys, it seems scarcely probable that

the same name was originally extended to them aU, but rather that Europeans,
in their ignorance of its geography, applied that name to the whole country to
the frontiers of China, under the supposition that it was a continuous, though
perhaps irregidar, plain, and that there were no mountains of any importance
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to the north. The general character of its valleys may perhaps l>e obtained
from considering that of the Sutlei.

2 The Stitlej and its Ajffluents.
— The two rivers which united form the

main stream of the Indus have both their rise in the same mountain chain,
below their junction it has no affluents ; it is, therefore, one of the few primary
rivers which receive no accession from a secondary watershed. The dividing
watershed between the sources of the Sutlej, and as may be concluded those of
the Brahmaputra, is in about east longitude 82°, and must be of extreme
elevation, as Lake Manasarowar is stated by Mr. Strachey to be 15,200 feet
above the sea level. He speaks with rapture of the magnificent scenery of this

lake, which must,however, be considerably diminished in comparison with many
others by the want of vegetation ; it is of circular shape, with rocky coasts, and

may be about fifteen miles in diameter ;
a stream flows from it into the neigh-

bouring Lake, Tso Lanak, or Kakas Tal, about five miles distant. This is of
more irregular form, extending in greatest length from north to south,

showing several islands in its southern extremity, where it spreads con-

siderably to the east and west ; it may be in its greatest length twenty miles,
and in its greatest breadth at the south thirteen. From this lake flows the
main stream of the Sutlej, taking a direction to the northward of west

through one of the Thibetian valleys, where that characteristic commences,
which is continued throughout the whole course of this river and the Indus
into which it flows, viz. that while the banks are fertile the country at no
great distance is arid and barren for want of water. The bottom of the

valley, covered with alluvial soil to the depth of nearly 3000 feet, is cut
into deep channels by the affluents of the river, which accumulates them in

a tremendous ravine, tlie sides of which '

straight and almost as even as

a railway cutting,' rise apparently like the sides of mountains, through
which it rushes with the rapiditv of a torrent. This valley is described
as of about 120 miles in length by 60 in breadth, and with but little

irregularity of surface. The elevation of the sources of the streams which
fall into Lake Manasarowar cannot bo less than 16,000 feet. After

passing through the gorge which separates this valley from the southern

slope of the mountain, its height to the north of Dablmg is given as 8300;
nearly half the fall of the entire course of the river is therefore obtained
in this valley, and in a direct line of not more than 200 miles. The eastern

portion of this vaUey, as it is the more elevated, so it is the more rugged and
mountainous ; from under the alluvial deposit the tertiary beds appear rising
at tlie Kioti Pass to a height of 17,(XX) feet, beyond which the deposit extends.
It is, therefore, clear that the whole of this valley at one time formed a great
lake, or before it was elevated a portion of the sea.

It has been already remarked that the snow limit on these mountains
rises higher to the south than the north ; on that side, few of the mountain

peaks, though rising to an elevation above 20,000 feet, are covered with per-
petual snow, and this no doubt is to be accounted for by the want of aerial

moisture, the clouds passing from the south being intercepted by the peaks
on the spurs extending southward ; but little snow therefore falls on the plain,
and it can lie there but a short time, as not only sheep and goats, but the larger

yak are fed without provision being laid up for them during the winter. At
Le, the capital of Ladak, it seldom exceeds an inch in depth; vegetation is,

nevertheless, extremely scanty, and no doubt checked and stunted by the
violence of the winds, which, in the afternoon, are a cause of dread and
danger to the traveller ; the nights, on the contrary, are still and calm.

To the north of the Sutlej, which is the most eastern branch of the Indus,
the main source of that river has its rise under the name Singe Tsiu. The
eastern fountains of tliis branch are found under the 81st meridian, and within

a few miles of tliose of the Sutlej ; passing far to the north and west, it

encircles the other princi])al sour'jcs—viz., the .lelum, the Chenab, and the

Ehavee, from whi(;h the country about the middle course of the river obtains
the name Puujaub, or five rivers.
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The Sutlej issues from its upper valley by a depression of not more than.

8500 feet in elevation ; here it receives a considerable affluent, the Spiti, but
the passes on either side connecting its waters with those of the neighbouring
rivers rise to a much greater elevation, as the Keobrang, of 18,300 feet. The
name of this river, derived from the word Sutoodra, hundred channelled,

gives an accurate idea of the country through which its upper waters flow, in

the narrow channels cut bythem at the bottom ofdeep ravines. Below the range
of the Himalayas, it receives the Beas, its principal affluent, also from the north,
but before leaving the hills it is above 100 yards across, and above the junc-
tion of the Beas 700, and navigable for small vessels. The Sutlej may be
said to receive the accession of the waters of the inferior sources of the Indus,
before joining the main stream, which it does 28° 55' N.L., and 70° 28' E.L.,
470 miles from the sea, after a course of about 1000 miles. The Sutlej is the

Hesudrus of antiquity ; the Beas, the Hyphasis. This river has its source in

the Eitanka Pass, 13,200 feet above the sea ; it has a course of above 200

miles, a breadth of above 700 yards, but is shallow, and generally fordable in

summer. The Chenab, the ancient Acesines, is usually said to receive the
waters of the Jhelum and Eavee, the Hydaspes and Hydraotes of the

Greeks, before its union with the Sutlej, 29° 21' N.L., 71° 6' E.L. ; its course
is about 700 miles ; it is only navigable for rafts. The Jhelum, or Jailen, is,

on the contrary, navigable nearly to the pass through which it emerges from
the mountains, and for 70 miles in Cashmere, the valley of which it drains ; its

estimated course is 350 miles ; it has a considerable affluent, the Kishengunga.
3 The Indus and its Affluents.

—The Indus, or Sindhu—z'.e., the Sea*—
has within the mountains a course of 120 miles ; it has three affluents to the

north, of which the Gartope is the principal, and one, the Cabool, immediately
to the south of the mountains. This river rises at an elevation of 8400 feet

above the sea, about 34° 21' N.L. and 68° 20' E.L. ; it has a course of
320 miles, and is navigable for vessels of forty tons and upwards for

50 miles ; it has seA'eral affluents, and the passes at its head-waters form the
natural line of communication between the upper valley of the Indus and
Persia. As stated above, the river of the Punjaub, the Punjnud, joins the
Indus 470 miles from its mouth ; below this it has no affluent, but frequently
anastomoses. The Delta commences in 25° 9' N.L. 68° 21' E.L. It enters

the sea by five mouths ; the tidal movement is perceptible in its waters
75 miles from the sea ; the river is navigable to the junction of the Cabool,
at which point, 940 miles from the sea, it is 1000 feet above the ocean,
800 feet in breadth, 60 in depth, and a current of six miles an hour in rapidity ;

in the level country below, its course is from two to thi'ee, and it then
becomes encumbered with sandbanks and alluvial deposits, which render its

navigation difficult, if not dangerous. The land in its immediate vicinity,
and especially its Delta, is of the highest fertility, but fertility at any distance
is the result of irrigation. This river was the limit of the actual knowledge
of the ancient Greeks.

4 The Countries watered hy tlie Indus.—-Oi the countries drained by the
Indus and its affluents, the Valley of Cashmere claims the first notice. It
lies between the Punjaub on the south and Thibet on the north, and within
33° 15' and 34° 30' N.L., and 73° 40' and 75° 30' E.L. ; its area is estimated
at 4500 square miles. It is surrounded on all sides by mountains, and is

approached by passes, some of which are at all times practicable. This valley
is noted for its beauty and fertility ; it is well watered, and has three lakes
connected with the river Jailem ; the largest of these. Lake Oolar, or Widler,
may be about fifteen miles in length, and is surrounded by forests. Lake Dal,
which has become proverbial for its beauty, is about six miles long. Its climate

* This is the commonly received etymology, but there is another which connects it with the

mythology of the Hindoos in the worship of the moon goddess, and is consequently a link between
them, the lonians, Assyrians, and Egyptians; it seems, therefore, the more important and more
liiely to be perpetuated.
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IS temperate, and rain falls plentifaUy in tlie early part of the year ; it in

subject to earthquakes. It produces the fruits and flowers, the rose espe-
cially unrivalled, both of tropical and temperate climates ; rice is the prin-
cipal product, with the water nut, which is raised for food in immense quan-
tifies ; wheat, melons, tobacco, and cotton grow luxuriantly, and vegetables
axe cultivated in gardens floating on the surface of the lakes. Basalt is found
in its mountains ; marble and limestone are common, but there are few minerals
or metals.

To the west of Cashmere the Valley of the Indus is inclosed by moun-
tains of primitive rocks, while to the south are secondary stratihcations,

abounding in fossil remains. The valleys of the affluents of the Indus, which
together ar^ known by the name of Ladak, extend over an area which has
been roughly estimated at 30,000 square miles. They are narrow and pre-
cipitous, and, consequently, sterile. The climate is severe, but the industry
of the inhabitants secures sufficient produce for their sustenance. This

country is the centre of the manufacture of the shawls known as Cashmere.
Minerals are abundant, especially iron and copper ; it extends to that of Bulti
or Bultisthan, the character of wliich is very similar ; and the area of which
may be estimated at 12,000 square miles. Here the Upper Indus passes
through the Valley of Iskardoh, which is little more than a gorge, nineteen
miles long, by six or seven wide, but commands the passage to the lower

country. The Kohisthan, or mountain-laud of the Affghans, forming the

valley of the River Cabool, is of similar character, as is all the country above
the plain to the south and east of the junction of the Cabool and Indus. This

f)lain

is buttressed up by the Jangheer or Salt range, which rises abruptly
i-om the plain to above 2000 feet, and may have an average elevation of 800
feet above the sea. The hills consist

principally of sandstone, and have an
average breadth of about Ave miles. This portion of the Salt range extends
from the mountains of Affganisthan to the Jhelum, and forms the natural
limit of the Doabs or arid plains below. Both the upper and the lower are,

however, included in the district of the Punjaub. The upper is extremely
fertile, and cultivated to the base of the mountains, and in many parts covered
with thick jungle. The lower, where irrigation is possible, is also abundantly
fertile, but only a very small portion of its surface has been made accessible
to water.

The plain of the Punjaub is divided into five doabs by the rivers which in-

tersect it ; and extending from the Sulieman Mountains to the Sutlej and
Punjaub, forms a triangle, which may be estimated at about 350 miles from
east to west, and 400 miles from north to south, in extreme length and breadth.

By some, however, it is made to include Ladak, and its length therefore
estimated at 60<^ miles. Its northern limit is more usually placed at the

junction of the Cabool and Indus ; and with that limit this district would, on
a rough estimate, contain above 75,0<X) square miles. The soil is generally
sandy, yet all kinds of fruits and grains are cultivated ; the sugar-cano
flourishes, as do opium, indigo, and tobacco. Tlic extensive pasture grounds
support large herds of bufl'aloes, horses, and camels. From the hills are pro-
cured gj'pKimi and rock-salt in iininense quantities, alum, sulphur, nitre ; and
they contain abundant supplies of coal. In summer the climate is

excessively
hot and dry ; but the winter is cold, and often frosty. Hence the inhabi-

tants and animal and vcgctal)lc productions are vigorous. As on the east the

Punjaub communicates with the Valley of the Ganges, so on the west it

commands the passes into Persia and AiVghanistan. It is, therefore, in many
respects, the moat important portion of Asia south of the Himalayas, not only
in its political, but in its commercial relations.

Below the Punjaub, is the territorj- of Scinde, which has been compared,
and not inaptly, to tlic lower valley of the jSile, bounded by mountains on
one side and a desfrt on the other. It requires only the industry of man to

render it ])y irrigation of extreme fertility ; but like the Euphrates, which it

more nearly resembles in its character, it has not the fcrtdizing periodical
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inundations, which give such importance to the river of Egypt. Its greatest

length is nearly 400 miles, and its greatest breadth about 300 : it may con-

tain 60,000 square miles of surface. The upper part is the more fertile,

approximating in character to the neighbouring district of the Punjaub, and

aflording the same products. Much of the country has, however, become

unproductive, having been converted into hunting grounds by its late masters

the Ameers. Wool is an important product, and a staple of manufacture.

Wild animals abound, especially tigers, hyenas, wolves, and alligators.

CUmate excessively hot and dry. The Delta is covered with jungle and tall

grass, and the deposit of the inundation is saline ; yet the land in the imme-
diate vicinity of the river is of high fertility. The Delta communicates

directly with the E,unn of Cutch. A portion of the waters of the river are

anastomosing, and find their way through a lake formed by an earthquake in

1819 ; this during the inundation forms part of the Kunn, which is an exten-

sive salt marsh, formed at the same period, extending over an area of 7400

square miles.

5 Tlie District of Cutch and the Hiver Loony.
—The district of Cutch,

nearly an island, lies between the Eunn and the (xulf of Cutch, whi :h sepa-
rates it from Gujerat. A chain of volcanic hills, called Lunkni Jubberl,
stretches across it ; and parallel to it, on the north, another, with a narrow

valley between them ; this, with the plain extending about twenty-five milea

from the hills to the sea, affords the only cultivatable land in the district.

Its soil is for the most part sterile ; the products are principally dates, cotton,
iron ore, and horses, a tract of land called the Bunnee, extending for forty
miles along the shore of the Eunn, and about seven miles wide, producing
most luxuriant pasture. Its inhabitants, as might be expected from its posi-

tion, are for the most part sailors. Cutch Gundava is a district of Beloochistan,

lying between Lower Scinde and Afiganisthan, not dissimilar in character

from that of the Valley of the Indus generally; it is bounded on the north

by the Gindaree Mountains ; its area is estimated at 10,000 square miles.

The southern coast is formed by a high bank of sand, which extends from
the Indus to the Gulf, and rises considerably abo"^e the level of the land be-

hind it. At the eastern extremity of Cutch is the large island of Sauntul-

poor, occupying nearly the entire entrance to the Eunn, and leaving access to

it by two narrow channels. There are two islands in the Eunn, named
Puchum and Kureer.

Cutch consists generally of secondary formations, sandstones, &c., inter-

spersed with beds of iron and coal ; basalt prevails in the volcanic range.
The earthquake above alluded to raised a great embankment across the
eastern branch of the Indus, now known as the Ullal bund, or God's dam.

Though the vegetation of Cutch is scanty, animal life is abundant. The wild
ass is peculiar to the Eunn ; pea fowl are numerous ; insects are so numerous

during the monsoon as to be a plague to the inhabitants. The climate is

during the greater part of the year equal and temperate, but in midsummer
it is excessively hot, and in midwinter ice is not uncommon ; but little rain

ialls during the year.
The Gulf of Cutch receives the waters of the river Loony, and this river

may very possibly at one time have been a secondary affluent of the Indus ;

but in this valley, as in that of the Euphrates, great changes have resulted

from recent volcanic action. This is the only river which derives its waters
from the western slope of the Aravalli hills, which separate the valley of tlie

Indus from that of the Ganges ; its sources are in the sacred lak 3S of
Poolkur and Ajmeer, at the northern extremity of the Aravalli, and flows

for 300 miles through Marwar ; it has one affluent, the Jahu, which rises

near Purbutsur, at the southern extremity of the same range. The Gulf of
Cutch will, with other inlets of the sea, be described in the portion of this

work devoted to Marine Hydrography.
6 The Sources of the Ganges and Primary Affluents.

—The Ganges, the
most important river of this portion of the Eastern Continent, as draining a
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larger and more fertile country than any other, is usually said to rise from
two principal sources, Bhagirath and Alakananda, in lat. 31° N., long. 79° E.
The former, at Grangoutri, from beneath a snow-covered glacier, 13,000 feet

above the level of the sea ; the latter at Badrinath, about twenty miles to
the west. Captain Strachey's map, however, shows the Jahnani to be the

Srimary
source ; this, extending to the north, round Gangoutri, rises near

[edarnath, in immediate proximity to one source of the Alakananda. The
Jahnavi receives a tributary stream from the southern face ol the Nilang pass,
about ten miles below the village of Gangoutri. The Bhagirathi flows in a

southerly direction to Deopraga, where, joining the Alakananda, it forms the
maiu stream of the Ganges. It receives a small tributary, the Bilangna, which
has also its source near Kedarnath, at Tirhi ; and as its primary source may
be estimated at 15,000 feet in elevation, Tirhi as only 2300, and Deopraga
as 1500, it must have a fall of 14,000 feet in about 150 miles ; to describe

the ravines through which its torrents rush is therefore unnecessary.
The

principal sources of the Alakananda are in the southern faces of the

Mana, !N iti, and Balch passes ; and as these are all about 17,000 feet high,

they cannot have much less elevation than the sources of the Bhagirathi. One
smaller tributary has its source near Nanda Achri, on the western face of a

pass which opens to the valley of the river Kali ; while, fi'om the southern

slope of that mountain another and more important tributary, the Pindar, has
its rise at Kudarpujag. The Mandakni, having its source at Kedarnath. joins
it from the east, and here the elevation is about the same as at Tirhi. Below
the junction of its two principal streams, the Ganges receives two smaller

tributaries, the Nagar and the Dun, which rise in proximity to the sources of
the Ramganga and Jumna respectively ; from thence the river flows with a

southerly course to Hurdwar, and then, bending to the east and south, continues

that direction to the Bay of Bengal. Its course is above 1500 miles; below Hurd-
war it is from 1 to 1:|- mile in width ; below Allahabad, often 3 ; at 500 miles

from the sea it is 30 feet deep. It enters the sea by several mouths, which
form the islands known as the Sunderbunds ; at the eastern mouth the

Brahmaputra unites with it, and its western, the Hooghly, is the entrance
for sea-going vessels. The navigation is uninterrupted to the foot of the
mountains.

The most important of the primary affluents of the Ganges is the Jumna,
or Yamna—the Josnanes of

Plinj^.
The main sources of this river are the

Snpin and Eupin, the former rising between thoso of the Bhagirathi and a

tributary of the Sutlej. They are joined by the Pabar, which has its rise in

the south slopes of the Barenda pass ; their united waters form the Tons
river, which unites with the Jumna at Kalsi, only 1700 feet above the level

of the sea. This has its rise on the southern slopes of Jumnotri, which, like

Gangoutri, is one of the loftiest peaks of this portion of the Himalaya range,

having an elevation of 25,500 feet. At llaighat, about 10 miles in direct lino

from their junction, another tributary unites with their waters, which has its

sources in the mountains to the N.E. of Simla. A larger and more important
affluent, the Hindan, has its rise in the lower range of the Himalaya, and,
with a course nearly parallel, unites with it below Delhi.

The Jumna, receiving the first secondary affluent from the south, the

Chumla may not improperly be considered the main stream of the river,

although it receives, when united, the name Ganges. Its entire course is

estimated at above 700 miles : it is shallow, and its navigation difficult ; its

breadth varies with the season, from 300 to 3^)00 feet. The Jumna joins the

Ganges at Allahabad, and the district between the rivers is called, from its

position, the Doal), as is usual to districts so situated, but the term is given
to this without addition, far excellence, others, as in the Punjaub, having
distinctive names given them.

The Harnganga, the next important primary affluent of the Ganges, rises iu

the lower range of the Himalaya, to the south of the main stream of the

Alakananda and its affluent, the Nayar ;
it has a course of about 250 miles ;
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it receives from its left bank the watoi-s of the Kosilla, or Kosi, the Ivhylas,
or Bhurgoo, and the Gurra, the latter not far from where it joins the Ganges
at Cauonge. Higher up, however, the Eamganga bifurcates and joins the

Ganges near the mouths of two smaller affluents having their rise below the
hills ; the Gauges receives no other primary affluent till it joins the Jumna
at Allahabad ; below this the Goomtee, which draws its waters from the plain
between tlie Ganges and its affluent the Sariou, adds its tribute to the main
stream ; it has also a considerable affluent from the right, the Sei. The next,
and one of the most important primary affluents, is the Goggra, or Garghara ;

it is also called the Sariou, and is prujrerly the Sareghu of Indian mythology.
Its principal sources are in the Jiali and Kalipare, or Dewa, the former

having its rise from three principal heads—to the east, the Gori, on the south

slope of the Untadfura pass, in close proximity to those of the Dhaidi and
Pindar ; the centre, also called the Dhauli, on the sovithern slopes of the

Nyne and Kach, passes, from the north slopes of which flow the affluents of
the Sutlej ; and that to the east, the Kali having two heads, one at the

Lankpya pass, opposed to one principal source of the Sutlej, and the other
from the Lipu pass, from the other slope of which flows one tributary of the

Karnali, when their sources unite about 25 miles from the Lankpya pass
the river has an elevation of above 13,000 feet ; while at the junction of the

Gori, 40 miles in direct line to the W., it is only 2000 feet above the sea,

showing a fall of above 11,000 feet in about 65 miles. The sources of the
Karnali overlap those of the Kali, rising a little to the east of the Lankpya
pass, and in the mountains forming the southern portion of the basin of Lakes
llakastal and Manasarowa

;
this is evidently one of the principal sources of

the main stream of the Ganges. Thirty-five miles in direct line from its

most easterly source, the elevation given by Captain Strachey is 14,500 feet ;

it is probable, therefore, that its elevation at that source is not less than that

of Lake Manasarowa, or above 15,000 feet. Five other affluents, the Cliarka,
on the right, and the Eapty; and two smaller on the left, drawing their waters
from the plain, join the Goggra before its junction with the main stream. The

Haptu is an important river, having its sources in the hills to the south of

Nepaul; its course is estimated at above 270 miles. Almost all these rivers

bifurcate and connect their waters : the Goggra thus connects itself with the

Ganges by the Sarjoo, and that again is connected with the upper waters of

the Goggra by the Tonse : the little Gunduck also, the lower affluent of the

Goggra, on the left, is in like manner connected with the Gunduck, which

again is connected by bifurcations both with the lower course of the Goggra
and with the Ganges. The Goggra has a course of above 500 miles.

The next important primary affluent of the Ganges is the Gunduck, which
rises from two principal sources in the Valley of jNTepaul, from the southern

slope of the watershed of the Sanpo ; that to the west, the Gunduck, or Sa-

lagra, are about lat. 33° 30', and that to the east, the Bori Gunduck, or Trisul

Gunga, in about 35° 50'. This latter also receives two important ailluents

from the north, the Naling and the Marachangdi. The importance of this

river Mill be seen in the extent of counti-y which it drains ; its course is esti-

mated at above 300 miles : it joins the main stream opposite Patnah.
The Coosy has also its principal source in Nepaul, tlie San Coosy rising

from the opposite slope of the watershed of the Bori Gunduck, on which
stands Katmandu, the capital of the district, and the Aruin, far to the nortli,

from the southern slope of the mountains -which form the Valley of the Sanpo.
This river has one important affluent on the right, the Cumlah, whose nume-
rous tributaries drain the lower range of the Nepaulese hills, as the Bogmuttee
does the district intenuediate between the Gunduck and the Coosy.

^
The remaining portion of the country between the Coosy and Brahmaputra

is intersected by a network of canals and rivers which renders description im-

possible, and can only be made intelligible by a map. The Mahanudda and
the Teesta are the two most marked channels, the former having its sources in

the lower range of hills, the latter in the vaUeys formed by the spurs of
the highest mountain peaks in the world, Kunchinginja and CumuJari in
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the district of Sikkim ; tlie principal bifurcation connecting them is tke
Parnabubah, and the lower course of the Teesta is called the Attri, the Carat-

tyal, and Issamuttee form channels connecting these waters with the lower
course of the Ganges and the Labnee, a bifurcation of the Brahmaputra. To
the south of the Mahanudda and Teesta, the Ganges forms the bifurcations

Sooty, Jellinghy, and Mattabunga, which uniting above the town of that

name, form its eastern mouth, the Hooghly ; this receives from the west
several tributaries, the principal of which are the Dummoodal, Dalkissor, and
Cossa ; bifurcations of the Mattabunga form the Issamot mouth, and others,
the Cobbaduck, while others again, stretching further northward, form what
is called the Ballisore river, which debouches on the Horingottah ; this is

again fed from the main stream of the Ganges.
The mountain region in which tlie primary affluents of the Ganges have

their origin, are not dissimilar from those about the sources of the Indus ; here

are, however, the loftiest peaks of the Himalayas, the culminating points of
the vertical contour of the earth's surface ; many of these are above 20,000
feet high, six above 2-l,0()0 have been measured, and more than one exceed
28,<>X) : they are generally met with about 80 or 90 miles from the southern
axis of the main chain, and are grouped together in masses, from tlie sides of
which radiate the gigantic ravines through whicli the sources of the great
river of the soutli find their way to the plain. In tracing these ravines, ap-

proach may be made within ten miles of the snowy peaks without having
reached a greater elevation than ^1000 or 5000 feet

;
the more northerly of

these sources are found about 25 miles to the north of these peaks, and pro-
bably, therefore, the mean elevation is there much greater. Tlie valleys to

the north are entirely barren, the moisture being intercepted by the mountain
summits, while those to the south are clothed with magnificent forests. The
main valleys open principally to the south

; the lateral vallej's have distinc-

tive characters and vegetation on their opposite sides, owing to the different

proportions of heat and moisture by wliich they are affected, the northern

Deing fertile, the southern comparatively sterile.'*

At the foot of the mountains is a line of hills known as the Siwalik range,
and between them a scries of valleys called Duns ; further to the east, in Ne-

paul, they are termed Mari ; these are about 20t)() feet and upwards above
the level of the sea. Below the Siwalik range a belt of forest extends, being
in breadth about ten miles, and below this again, a belt of marsli land, covered
with a thick growth of reeds ; this is not the result of any depression of the

surface, but most probably of the filtration of the surface drainage of the

upper country through the sandy soil in which the minor streams flowing
from the lower hills are absorbed, and which is covered by the forest above
noticed. This swanip is. however, confined to the country to the east of the

Ganges, where the level is generally lower than to the west ; it is called the

Tarai.

The transition from the Siwalik hills, or sub-TIimalayan range, to the plain
is very rapid; rising abrn])tly from it to an elevation varying from 3000 to 4000
feet, they are ^^el! defined along the whole line of the mountains.

The Siwalik hills are of tertiary formation ; to the north of them is found
a belt of sandstone, possibly secondary ; to the north of the Duns, argillaceous
schists, grits, and limestones; but, like the sandstones, apparently devoid of

fossils. The intermediate valleys, or Duns, are covered with dejiosits of boulder
and gravel. Fossiliferous rocks do not ajipear until the highest peaks are passed,
and the whole area between them and iheHine of sandstone is filled with me-

tamorphic rocks. Two lines of granite traverse this portion of the moun-
tains coincident with the highest jjcaks, generally found in veins, the peaks
themselves being most api)arently of stratilied rock ; the other, to the south,
is of a different mineral ciiaracter, and a])]iears to exercise no marked influ-

ence on the contour ; erujitive greenstones arc also found. The
crystalline

schists which accompany the northern line of granite are followed by slaty

See Appendix C.
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beds, botli argillaceous and calcareous, on wliicb. rest strata of the silurian

period ; indications of Devonian and carboniferous strata liave also been found,
and beyond these, muschelkalk and oolite, which form the northern watershed.

The palaeozoic strata appear to be about 9000 feet in thickness, and, with the

oolitic, rise to a height of 20,000 feet : they support, as already noticed, the

tertiary deposits of the great valley of Thibet, which appear identical with

those of the Siwalik range.* Irruptive rocks occur in the vicinity of the lakes,

and greenstone forms the summit at the pass of Balch, at an elevation of

17,600 feet.

In all parts of the mountains, covered with perpetual snow, glaciers abound,
some of great magnitude.t The elevation of their extremities is from 11,5(X) to

12,000 feet. To the north, where the elevation of the snow line is the greatest,
that of the extremities of the glaciers rises to 16,000 feet. The average motion
of the glaciers may be about ten inches in twenty-four hours ; and their ancient

extension must have been very great beyond their present limits. To the

south of the highest peaks, the limit of the snow line is 15,500, while to the

north it rises to 19,000 or even 20,000 ; and, as already noticed, but small quan-
tity of snow lies on the level of the Valley of Thibet, and none ever in summer.

Below 16,000 feet elevation tropical vegetation prevails to the height of 4000
feet on the face of these mountains ; but the pinus longifolia often usurps the

whole surface from 3000 to 6000 feet. From 4000 to 6000 feet, oaks and rhodo
dendrons are numerous; and, from 6000 to8000 feet, those trees,with andromeda,
constitute the great mass of the forest. Above are found the deciduous trees

of the temperate zone, mixed with pines, which prevail in the upper regions
of forest, from 8000 to 11,000 feet.

' The arborescent grass (arundinaria) is,

however, a marked and beautiful feature of the forest region to its extreme

upper limit ;' and the camserops palm is found at an elevation of 8000 feet,

and growing to the height of 50 feet in places in winter covered witli snow.

The conditions required for this are heat and moisture, and these being
abundant in the deep valleys of the rivers, tropical vegetation is carried in them
into the centre of the mountains ; and ' the traveller's eye rests on palms and

acacias, intermingled with pines ; on oaks and maples covered with epiphytal
orchideaj ; while pothos and clematis, bamboos and ivy, fill up the strangely-
contrasted picture.'

The line of forest terminates suddenly at an elevation of about 11,500 feet.

Above are found the mountain ash, rose, lilac, willow, juniper, &c., inter-

spersed with a few scrubby and stunted trees. The pinus deodar seems con-

fined to the western half of the Himalaya chain. The last tree met with is

usually a birch, from the bark of which paper is made. The oak, horse-ches-

nut, walnut, elm, yew, and several maples are found in the forest belt ; and
below, within the belt of evergreens, the cypress, ash, birch, elm, holly, horn-

beam and alder, with the laurel, all attain considerable size. The Alpine
region above the forest is clothed with most luxuriant herbaceous vegetation ;

but the Thibetian valley is almost entirely divested of it. The limit of

vegetable life varies from 17,000 to 19,000 feet. Wheat and barley are culti-

vated within the valleys at an elevation of 11.500 feet ; but on the outer slope
of the hills, this cultivation is seldom carried above 5000 feet, never above
8000 feet. A species of wild ass is found in Thibet. The Yak, the domestic
animal of that country, is also found wild in secluded portions of the moun-
tains. Two sorts of wild sheep are found, one of which appears identical with
the E,ocky Mountain sheep of North America. The hare, marmot, and mouse
are not uncommon at elevations from 14,000 to 16,000 feet. The ounce, lynx,
wolf, and fox are also met with in those regions. The raven, chough, hoopoo,
bustard, goose, with ducks and teal in abundance, were found by Captain
Strachey at elevations above 15,000 feet ; vultures, eagles, and hawks, with

herons, gulls, and tern about the lakes ; the pigeon, dove, lark, wagtail, and
other small birds, as well as the partridge.

* See Captain Str.achcy's paper, vol. xxi., Ttoyal Geographical Society's Journal.

f Dr. Hooker describes a wail of ice 4000 feet iu perijeiidicular lieiglit.
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The lates and all, even the smaller, streams abound in fish,

7 The Loiver Waterparting and Secondary Affluents.
—The watershed

between the Jumna and the Sutlej, immediately below the line of hills, is of

scarcely perceptible elevation, the extreme height above the level of the sea
not being more, probably, than 1200 feet. To the south, however, the limits

of the respective valleys of the Loony and Chumbul are clearly defined by
the range of the Aravalli Hills, at the western base of which extends the great
desert, with its fringe of forest, which stretches from Ferozepoor to the Runn,
a distance of about 450 English miles ; its breadth varying from 50 to 100
miles. It lies on a basis of sandstone. The Aravalli range extends S.W.
and N.E. for about 300 miles, rising abruptly from the desert toward the

west, but descending more ^adually to the east, throwing out spurs and table-

lands for sixty miles from its main axis, and reaching towards Delhi and the
banks of the Jumna. Indeed, the entire country between the Aravalli and
the Viudhya range is known as the table-land of Malwa. The Aravalli rise to

a mean height of 3500 feet, and are of primitive formation. Their summits
consist of large masses of quartzose rock, and hard red sandstone is found
at their western base. To the south they bend eastward round the sources
of the small rivers Suburnulty and Mhye, and join the Vindhya range, which,

stretching away to the eastward, forms the entire southern watershed of the

secondary' aflluents of the Ganges. These mountains rise abruptly from the

valley of the Nerbuddah on the south to an elevation of about '2500 feet, and
form the southern buttresses of the table-land of Malwa, which may have an
extreme elevation of 2000 feet, and slopes gradually to the north and east

into the Valley of the Chumbul, which, with a N.E. course of about 500 miles,
falls into the Jumna, eighty-five mUes below Agra. Its aflluents are the
Sind and Nemij, which unite betore reaching the main stream and the Par-

huttec, both on the right bank. Below the Chumbul the Kohary, Bettwah,
Sind, and Dessam are aflluents of the Jumna. The Cane, with its three

sources, the Sonar, Beemic, the Tonsa and its affluent the Boaker, which have
their rise in the northern slope of the hills which form the Valley of the Sone,
a more important affluent of the Jumna. This river, rising near the sources
of the Ncrbudda and Mahanuddy, receives several important affluents from
the south, the Nurar, Kunker, and Coyle ; although flowing through a hilly

country, they are not of much use for purposes of commerce. The Sone, after

a N.E. course of about 450 miles, flows into the Ganges, twenty-five miles
west of Patnah. Near its mouth the Sone anastomoses ; and the smaller
aflluents from the south, the Pangoon, Fulgo, and Dunncan bifurcate, and
the country assumes a similar character to that on the opposite bank of the
main stream.

8 TJie Great Plain of Hindosthan.—The great plain through which the

Ganges and its tributaries flow extends fi-om the debouche of tlie Indus to

that of the Brahmaputra, prolonged to the south, on the one hand, to the Bay
of Bengal, and on tlie other to tlie Arabian Sea—i.e., from the mouth of the

Ganges to those of tlie Indus. Its area has been estimated at 500,0(K) square
miles ; but of this alwut 150,000 arc occupied by the great desert already
alluded to. The Valley of tlie Ganges and its tributaries is extremely fertile,

and varies but little in its character or productions. The course of the main
streams, the Jumna and Ganges, before their junction, being through the

district of Delhi, naturally sultry and dry, but fertilized by canals constructed

by the Mahomcdans after their conquest. To the soutli, Gualior is of similar

character, but intersected by mountain ranges, and tlie district of Malwah
derives its name from its mountains, which are continued on the southern

bank until the junction of the Sone. This district, a large portion of which
consists of secondary sandstones overlaid with argillaceous limestones, is rich

in precious stones, and contains the diamond mines of Punali. Here are also

the Salt Lakes, Samber, which is twenty miles long, bv one and a-half broad,
the Deedwannah, and Sir ; and the river Sursootee is lost in the sand, under
which it is believed by the Hindoos to find its way to Allahabad. On the

north, th*^ district of OikIc forms a fertile plain, yielding the richest produce



238 DESCRIPTIVE CxEOGRAPHY.

of ^ain, both wheat and rice, sugar, indigo, opium, &c., and this character is

maintained through the districts of Allahabad and Bahar. The climate is

more temperate, and, consequently, more healthy than that of Bengal,
through Tvliich the lower course of the river is continued to the sea. The
upper portion of the delta forms the district of Jcssore, which is low, hot, and
very fertile. Though much of its surftice is still covered with jungle, it pro-
duces abvmdant crops of rice, sugar, hemp, mustard, indigo, tobacco, and
turmeric. The lower portion of the delta is known as the Sunderbunds, a

densely wooded tract, extending 170 miles along the coast of the Bay of

Bengal. Here the annual deposit of mud is estimated at 6,000,000,000 cubic
feet. In the dry season the main rate of the current is less than three miles,
and in the rainy season not more than seven or eight ; and, consequently, the

principal moviths of the river are rendered inaccessible to large vessels by
Bars of sand and mud.

9 The Sanpo and BraJimaputra.—The Brahmaputra brings to the sea a
far larger volvune of water than the Ganges ; for sixty miles above its con-
fluence with that river, it has a regular width of from four to five miles ; the

estuary into which their united waters flow has a breadth of twenty miles ; in
lat. 27° 45' N. and long. 95° 25' E., it receives the waters of the Dihong
from the west, or rather the main stream comes from that direction and
receives its tributary waters from the north and east, the Dihong having
three tinges as large a volume of water as the Brahmaputra. Where this can
be derived from, unless it be from the Sanpo of Thibet, it would be impossible
to say, and in the absence of actual surveys it maj^ be assumed as certainly
the continuation of that river. Of the Sanpo little is known, but that it rises

in immediate proximity to the main sources of the Sutlej and Ganges, and
flows through an elevated valley similar to that of the former river, but in all

probability of far greater extent and fertility. One of the sources of the

Sanpo is in Lake Paltee, remarkable for its circular form and for containing a

large island, which occupies the greater part of its area ; the lake is forty
miles in diameter. Breaking through the mountain barrier, from whence
its upward course is unknown, it flows through Assam^ receiving several

important affluents, and here it anastomoses, and encloses several large
islands, two of which are seventy-five and fifty miles in length respectively ;

in Assam it is said to receive more than sixty affluents, principally from the
left ; on the right, the Bonap flows from the slopes of the mountains through
the district of Bohtan, as does the Gadala, which joins the mam stream after

it issues into the plain of Bengal ; here it is 1200 yards wide and very rapid,
from hence to the sea its course is 400 miles in length ; as already noticed, a

large bifurcation, the Jena, iinites it with the Ganges. The entire course
cannot be less than 1500 miles ; it flows through jungle and marsh lands, is

very inaccessible, and the rapidity of the current renders its navigation
impracticable. It is more than probable that in its upper covirse it receives

important affluents from the western slope of the watershed of the Chinese
rivers ; below Assam it bends round the hill disti'ict of the Garrows, and
below receives the united waters of the Soormal and Barak, the prin-

cipal rivers of further India. The latter has a course of above 300 miles, but

very tortuous, is frequently 200 yards across, and has during the rains a

depth of 30 to 40 feet ; the former may extend above 200 miles. The further

{)ortion

of this cUstrict, Cashar, is mountainous and well-wooded, abounds in

imestone ; the greater part remains still uncultivated ; the plains are fertile

and produce rice, cotton, and sugar. The district of Assam is also very
fertUe and well-wooded ; the tea-plant grows wild here, and coal and iron

abound ; gold-dust, amber, and petroleum, are also found.
The district of Bohtan differs from the other sub-Himalayan regions in

having its lower elevations but scantily covered with vegetation ;
it is ricli in

metals, especially iron and copper ; it produces abu.ndant supplies of timber
and escTilent vegetables, but of grain, insutficient for its inhabitants, who
import from Bengal.
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CHAPTER IV.

THE SECONDAEY WATEESHEDS AJS^D EIVEES OP
SOUTH-EAST ASIA.

1. The Gulf of Cambay and Gujerat.— 2. The Ghauts and the Deccan.— 3. The Secondary
Watershed of the Brahmaputra and Yang-tse Kiang.

THEEE
is more connexion between the secondary waterslieds of India

than is at first sight apparent. Of those to the east of the Brahmaputra
we, indeed, know little, but of those to the west and south of the Ganges,
a careful examination of a map will show that, however they may, for the
convenience of arrangement or of division of the country, be separated, they
in reality all diverge from the table-land of Malwah between the head watera
of the Sone and the Chumbul, as from a centre, and that the Vindhya chain
and the Western Ghauts are, together with the Aravalli chain, but one

system, forming the secondary watershed of the great plain of Hindosthan,
and by their extension to the south with the subordinate or tertiary sys-
tem of the Eastern Ghauts forming the peninsula of India.

From the Ebamghiir hills, which form the watershed of the Dumoody, an
affluent of the Ilpoghly, to the Gulf of Cambay, the A'^indhya chain is con-
tinuous to the south and west; it appears to throw out spurs, which form the

valleys of the Mhye, Nerbudda, and Tapty, and then passing directly south

becomes, to the north of Goa, the limit of the coast line. To the south
below Seringapatam, the Nedghcrry hills form the point of junction between
the secondary and tertiary chains, which latter passing to the north-east,
forms in the Eastern Ghauts the coast of Coromandel. The valleys which in

iheir extension form the Gulf of Cambay, and naturally, therefore, appertain
to the Valley of the Indus, claim our attention first.

I The Gulf of Cavihay and Gujerat.
— The watershed of the three

small rivers, the Bunnass, Surraswattee, and Sundramuttee, Mhich fall into

the north-east part of the Gulf of Cutch, is extended into the Peninsula of

Gujerat, or, as it is also termed, of Kattiwar, Avhich forms the western limit

of the Gulf of Cambay, and divides it from the Gulf of Cutch. This district

is about 150 miles in diameter, its surface diversified and watered with many
streams, of which the principal are the Matchoo, falling into the neck of the
Gulf of Cutch; the Bhandur, falling into the sea on the south-western coast;
and the Setrooujee, which adds the tribute of its waters to the Gulf of

Cambay.
The name Gujerat is not confined to the peninsula ; in a political sense, it

is now more properly applied to the coast of the gulf, and especially the
embouchures of the rivers iS'crbudda, Ta])ty, Mhye, and Sabcrmutty. The
peninsula is separated from the main land on the oast by extensive low

marshy lands, which are continued round the coast. The Sabcrmutty river

flows into the head of tlie gulf; it rises from two sources, the one near the
head waters of the Burnass, the other near those of the Mhye; it has a course
of about 150 miles in length, but is nearly dry during the hot season. The
northern sources of the Mhye are found in close proximity to tlie western
sources of the Chumbul, while its southern ap])roximatc as closely to the
southern sources of the same river, having their rise in the northern slope of

the watershed of the Nerbuddah ; thus, while the two principal sources of the

Mhye flow south-east and north-west, its main stream, after their junction,
takes a south-west direction. The Anass, its principal tributary, flows from



240 DESCEIPTIVE GEOGRAPHY.

the same watershed and parallel to its southern waters; this is the next

important river ofGuj erat to the Nerbuddah ;
it has a course of above 300 miles,

and the inlet of the gulf into which it falls is above five miles in width ; from
the irregular course of the river, the varied character of the country which it

drains may at once be concluded.
The Nerbuddah, or Narmada, Narmadus of the ancients, is next to the

Indus the principal river of India, flowing into the Arabian Sea ; its head-

waters are found in immediate proximity to those of the Sone, Mahanuddy,
and Godavery, and it extends for 620 miles, or about two-thirds of the distance

aeross the entire peninsula; rushing with rapid torrent through a narrow

valley, it receives no affluent of importance ; it is 600 yards across at about
100 miles from its source, nearly double that width before it passes the line

of the sources of the Mhye, and in parts three miles wide near its mouth; its

navigation is impeded by cataracts, rocks, shoals, and islands. The north-

west limit of its valley is formed by the precipitous escarpment of the Vindhya
range ; its southern by the more gradual northern slope of the Sautpoorah,
which separates it from the valley of the Tapty, and must be considered an

elongated spur of the Vindhya chain.

The Tapty rises in the centre of the peninsula near the head waters of the

Godavery, from many sources, which combine to form two principal streams-—
the Tapty and Poorna, these unite about 150 miles in direct Ime from the

main source, and continue their course to the sea under the former name for

about 250 more. The valley of this river is more extensive in proportion to

its length than that of the Ncrbudda ; and its affluents larger and more
numerous. Several of these, of which the Boary is the principal, fall from
the inner flank of a spur of the Ghauts which approaches the main stream
about 100 miles from its mouth, and forms the amphitheatre in which their

waters are collected. Their sources are found in close connexion with the

extreme western source of the Godavery.
Below this river the Gunga and Gooria drain the coast district, which

narrows gradually, and still lower the sea forms a deep inlet round the islands

of Salsette and Bombay, and others of less note. The former is in length

eighteen and in breadth thirteen miles ; the latter eight by three ; it is

formed of two ranges of greenstone connected by sandstone strata ; the sea

is kept out of the valley between by an embankment. To the south of

Bombay the sandy district of the Concan stretches in long narrow line at the

foot of the Ghauts, for the most part covered with cocoa palms. The hills

produce teak in abundance ; cardamoms and pepper are cultivated for export,
and sheep are fed for wool. Still further south, where the Ghauts approach
more closely to the sea, the torrents Caidynuddy, Gungawally, and Sheravutty
almost claim the rank of rivers ; the former, also called the Carawotty, near

Goa, is noted for the magnificent fall with which it descends from the hill.

The districts of Cochin and Travancore to the south are mountainous,
fertile, and weU watered ; some of the small rivers have considerable inlets at

their mouths, one at Cochin extends for fifty mUes, and receives the waters of
several rivers.

2 The Ghauts and, the Deccan.—The Godavery and the Kishna drain the
table-land of the Deccan, and their waters fall into the Bay of Bengal at little

more than 100 miles distance from each other, whUe their extreme sources

are 700 miles apart from north to south, and above 600 west from the coast

of Coromandel. Prom this it will appear that what is usually termed the

table-land of the Deccan is a congeries of valleys converging from north by
west to south, and having their outlets by the channels of those rivers in

a south-east direction, into the Bay of Bengal, the table-land being formed
on the slope of the mountains extending round their head waters, and as far

as the sources of the Mahanuddy.
These are the Vindhya range and its spurs, already described, to the north,

and on the south the double chain of the Ghauts and the Neilgherry hills, by
which they are united. The Western Ghauts, a word meaning a momitain
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pass, and tlierefore incorrectly applied to these mountains, rise abruptly from
the sea to the west at an average distance of thirty miles, as already noticed,
hut descending by terraces to the east form the valleys of the rivers flowing
into the Bay of Bengal, and enclosing the greater part of the peninsula. The
northern portion of this chain is less elevated than the southei'n, not exceed-

ing for the most part 3000 feet in elevation. About the north-west sources of
the Kistnah it assumes an average height of about 4500 feet, and about the
south-west sources of the same river granite rocks rise 6000 feet in elevation ;

further south the lowest summits reach 5000 feet, and the Neilgherrys ap-

proach 9000.
The Eastern Ghauts join the Neilgheriys on the south, and the Eamghur

hills on the north. Their highest part is near Madras, reaching an elevation

of 3000 feet. Beyond the valley of the southern affluents of the Cavery a
mountainous coast stretches for 200 miles to Cape Comorin. covered with
luxuriant forest vegetation, and terminating in a granite bluff 2000 feet high,
from which a low ledge of rocks extends into the sea. This country is inter-

sected by numerous lovely and fertile valleys.
Between the Western Ghauts and the sea there is but a narrow slip of

land, and the abrupt sides of the mountains are covered wilh vast forests of
the finest teak, and dense jungles of rattan and bamboo. The slope of the
Eastern Ghauts to the sea has a different character ; their summits are for

the most part bare ; their line is not continuous, and the land along the coast

is low and of considerable breadtli, forming alluvial plains of great fertility,

along the shore of wliich the deposits from the rivers form a gradually shelving
bank of upwards of 100 miles in breadth.

The Godavcry, the more northern of these rivers, has, as already noticed,
its sources in connexion with those of the Sone, the Tapty, and the Nerbudda,
by which it is ovei'lappcd, to the north ; on the west its tributaries rise near
tlie sources of the Mahanuddy. Its principal affluent on the north is the

Wyne Gunga, which receives from the west the united -natcrs of the Whur-
dah and Pain Gunga. The larger number of tlie affluents of the main
stream are from the north-west, but before its junction with the Wyne Gunga
it receives the waters of the Manjera from the south, the tortuous cliannel of
which is but little separated from the north-west affluents of the Kislina. The
course of this river is estimated as above 800 miles ; its breadfh in tlie rainy
season is frequently one and a half miles, but in the Eastern Ghauts at

tlie pass of Papkoonda it is contracted to a quarter of a mile. It readies the
sea by two principal mouths, enclosing a delta of fifty miles in extent both on
its l)ase and from its apex ; these are navigable for ships of large burden.

The Kistna or Krishna rises in tlie Western Ghauts, within thirty miles

of the sea, at an elevation of 4500 feet ; it has a course of about GOO miles

tlirough a mountainous region, and receives several large affluents. The

principal of tliose arc the Toombuddery or Toongabuddra from the south,
and the Bccma from the nortli. One of the smaller affluents in the upper
course of tliis river, before tlie junction of tlie Beema, is the Dhou, the waters
of which arc salt. The northern head waters of this river are within forty
miles of the sea coast, near Bombay, and the southern about fifty miles from
Goa. It enters tin; sea by several mouths, anastomosing both to the right
and left, but its delta is not as extensive as that of the Godavcry, being not

more than twenty miles from the apex,' and extending about thirty along the

coast, unless indeed it be considered to reach to Massulipatam, where some of

its waters find their way to the sea by a narrow channel. The space interme-

diate between the Godavcry and Kishnah is occupied by Lake Colair, and the

anastomosing branches of the two rivers connecting with it. This lake is

about forty-five miles long, and twelve broad, but this space is only covered
with water for the three months of the rainy season, during which time
the higher portions of ground form many small islands ; during the rest of tho

year much of the soil, which is very fertile, is cultivated.

The Mahanuddy (the great river) though not so large as its name implies,
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is still of considerable importance, since it is navigable 300 miles from ita

mouth, rising, as already noticed, in immediate proximity to the head water
of the Sone, Nerbudda, and Godavery ; it enters the Bay of Bengal by nume-
rous mouths after a course of 5(X) miles ; beyond it the Eastern Ghauts lose

their identity, and are connected with the liliamghur hills. It is during the

dry season fordable at Cuttack seventy miles in direct line from its mouth ;

yet there it is during the rains two miles wide, and one mile, above 200 miles

from the sea, where its course bends at right angles from south to east.

The mouths of the Mahanuddy extend along the coast for above 1(^3 miles,

from the Bargoby river, near Juggernatha, to the northern moutli, whicli

joins the sea in false bay ; below Buddee, its stream anastomoses frequently,
and its delta is apparently much larger in proportion to tlie size of tlie river

than that of the Godavery or Kistnah. Its anastomosing branches to the north

join with those of the Brammy, or Alypurra, and that river again with those of

the Byturny Domrah, or Cayle, both of which rivers fall into the sea to the

north of Cape Palmyras. To the north of these the Subunrecka, or Golden

line, falls from tlie north-east slope of the Ehamgur hills to the sea, with a
course of 250 miles, of which it is navigable for twenty ; it has a great fall in

its upper course.

Between the Mahanuddy and the Godavery the Polair, Cicacole and other

smaller streams fall from the slope of the Ghauts into the Bay of Bengal, and
form the tertiary waters of the peninsula ;

with these must be classed the

Vellore to the south. In the same district is the Cliilka Lake, properly to be
classed among lagoons, being separated from the sea only by a narrow belt of

sand ; it is about thirty miles long, and more than ten broad. It was esti-

mated to cover an area of near 800 square miles, but it is gradually decreasing
in size ; it has numerous inhabited islands, and great quantities of salt are

produced from it.

The Pennar river drains the country, encircled by the Kistnali and the

Cavery. It has a course of nearly 300 miles ; it has numerous affluents on
both banks, one of which, the last from the south, spreads into an extensive

lake. Two smaller rivers to the south, the Polar and Punnair, may possibly
be classed in the tertiary system. Pulicat Lake, an inlet of the sea ratlier

than a lake, or even a lagoon, is about forty miles soutli of the mouth of the

Pennar. It is in length abou.t forty and in breadth about ten miles, and

separated from the sea by a long narrow island.

The Cavery or Cauvery and its branches drain the soiithern and eastern

slopes of the Neilghcrry hills, and tlie Pennar and Urgel and its soiithern

affluents occupy the valley between them and the hills which terminate the

peninsula at Cape Comorin. The district which it drains, buttressed up by
the Neilgherry hiUs, has an average elevation of 3000 feet above the sea, and
its main sources have an additional elevation of 1000. Its principal affluents

are the Henavutty, Shimsona, and Arkavutty from the north, rising in close

proximity to the soutliern sources of the Kistnah, and the Cabanny, Paniang
and Urgel from the south. In its upper covirse above the island of Sivana-
samudi-a it forms two cataracts of 460 and 350 feet in height respectively ;

in

its lower course, near Trichinopoly, it divides and forms the island of Serin-

ham, and after a course of near 500 miles it falls into the sea througli many
mouths, forming a most extensive delta, which may be roughly estimated at

seventy miles from apex to base, and near 100 in extension along the sea
shore. Its northern mouth, the Coleroon, flows through higher land than the
rest of the delta, and is supported by a massy dam. It is probable that this

has resulted from the gradual deposit of the waters of the river, assisted by
the labour of man, which has been bestowed on it in preference to the other

mouths, the most southern of which join the sea to the west of Cape Calimere.
This river, though not naAngable for large vessels through a great part of its

course, is more useful in irrigation than many apparently more important.
The rivers of Tinevelly to the south are small and comparatively unim-

portant. The surface of the country is diversified with small streams and
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lakes ; to the north it is fertile, but to the south saiidy and covered partially
with palms ; rice and cotton are produced in the valleys, grain on the hills.

The climate is equable, but rain falls in both monsoons, in consequence of its

position between the Bay of Bengal and the ocean.
The island of Ceylon, which geogi'aphically must be considered a continu-

ation of the penmsuia, will be descriljed, as well as the coasts and their inlets,

together with the Indian Ocean.
The Deccan, so called from '

Dacchina," i. e., the south, offers three distinct

characteristics, that of the higher table lands about the sources of the rivers,

producing grain of all sorts, with tobacco, limestone, marble, iron, and copper ;

in the district below, rice and cotton. To the south, in Mysore, which is more
elevated than to the north, a great portion of the surface is pasture land, and
European grain, drugs, and spices are raised. The coast district, which is the
hottest in India, produces princij)ally rice ; to the north, however, in the
Circars, there is much pasturage.

3 Tlie secondary watershed of the Brahviaputra and Yangtse Kiang.
—Of

this we know less than of most other portions of the earth's surface. It appears,
however, distinctly traceable in an easterly direction by the sources of the
rivers from Assam to the north of the parallel of 25° JS". lat. until it bends
northward round the lower southern affluents of the great river of China, and
approaches the sea in about latitude 29° N. Should the Iiatchou prove, as some

siqjpose, a source of the ^lykiang, and not, like the Petchou, of the Chinese
river, this continuity would be broken, and it may be assumed as more pro-
bal)le, if not as certain, that the rivers of Burmah andSiam are secondaryrivers,
fcilling from its southern face. What little we know of this hill country to the
west shows it to be rich in minerals and metals as well as precious stones, in

timber and the vegetable products, but the narrow course of its streams,
and the small number of affluents which they receive, show also very plainly
that the gi'eater part of its surface must be mountainous, rocky, and barren.

The most extensive valley to the south is that of the Irrawaddy, which
flows through Burmah, on either side of which long narrow spurs stretch from
the principal range to the sea. The coast district to Ihe west of Burmah is

low, hot, and very moist, its soil very fertile, and much covered with forests ;

its products spices, sugar, cotton, tobacco, betel, and indigo : the hills afford

iron and other metals. Its rivers are the Chittagong and Nauf, the former

being a mile wide, and navigable at its mouth. Lower down, in Arracau, the

coast is swam))y, much indented, and covered with islands. Its rivers, the

Arracan, Urgas, Acng, and Sandoway, are all ])artly navigable; the former, also

called the Kirlandyne, has a course of 200 miles, and vessels of 250 tons enter

its mouth. In addition to the products of the more northern, the portion of

the coast is ricli in timber and cattle, iron, coal, and naplitha. The island of

Cheduba has an area of 300 square miles, and has similar products to the coast,

as has also the island Eamree, which is fifty miles long by fifteen broad.

The river Irrawaddy rises from several sources in the southern slope
fo the secondary waterslicd of the Brahmaputra to the east of Assam ; these

form two principal brandies, which unite more than 350 miles from its

mo\ith ;
above tliis point the country soon becomes mountainous, and of the

rivers which drain it little is known; for SOO miles the river is navigable during
tlie rainy season, and may always be ascended as high as Ava by vessels

of 200 tons. The course of this river is generally south, but about
fifty

miles north in direct line from the junction of its two princij)al streams, it

l)ends at right angles to the east, and again to the south; at tlie eastern ex-

tremity of this jjortion of the river it receives a large affluent from the east,

the Mogoniiig or .Myunganny, which is the limit of navigation for sea-going
vessels. It is navigable for canoes ujiwanls of 200 miles further nortli. The
main stream varies from one to lour miles in breadth. Tlie Delta commences
aI)out 120 miles from the sea, audits numerous mouths and anastomosing
branches cover an area of about 10,0(^)0 stpiare miles, and occupy the whole

coast from Cape Negrais to the mouth of the Thalaian, i. e., the whole northern
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Bhore of the Gulf of Martaban. Tho lower part of the course of this river is

covered with teak, forest and jungle; further north the country becomes more

open : rice is at present the principal serial product, biit maize and wheat

grow well, and all the productions common to India might be forced here.

The forests furnish valuable woods and gums. Palms, the sugar cane, tobacco,

cotton, and indigo, are indigenous.
The mountain region produces turpentine, limestone, and marble, precious

stones, especially sapphires and rubies. Gold, silver, iron, copper, tin, lead,

antimony, amber, petroleum, natron, nitre, salt, and coal. The petroleum wells

on the banks of the Irrawaddy occupy an area of sixteen miles square. Among
the quadrupeds common to this country are the tiger, leopard, elephant, rhi-

noceros, hog, deer, ox, buifalo, bear, otter. The upper portions of Burmah are

said to be of primary formation, the secondary series occupies the district lying
between 18° and 22 N. lat., below which the surface is alluvial. The climate

varies with the soil and elevation, and in all respects this country may be con-

sidered a type of the districts south of the Himalayas and east of the Indus.

The Saluen Thawneng, or Thaliain, is also a noble river, navigable to a con-

siderable distance from the sea, and flowing through a country similar to the

valley of the Irrawaddy, but of it little is known. It is, probably, connected
with that river by anastomosing branches and canals in the delta ; it falls into

the east angle of the Gidf of Martaban, so named from a town situated at its

mouth. Tlie Meinam is larger, and falling into the Gulf of Siam, has a well-

defined watershed between it and the Saluen, which prolonged to the south

and east forms the peninsula of Malacca. The name implies mother of waters,
and the three principal mouths of this river admit large vessels, but of its

upper course little is known, nor can more be said of the great river of Anam or

Cambodia, the Menam Kong, which is, however, supposed to have a course

of above 1300 miles through higlily fertile country, rich in minerals and

metals, and the delta of which extends above 150 miles, stretching into the sea

above fifty miles beyond its present principal mouths. Cochin China, which
lies on the outer slope of the east M"atershed of the ]Menam, is about 600 miles

long, but does not exceed 150 in width ; it consists of numerous transverse

valleys, opening to the east, formed by spurs projecting from the main range
of mountains ; these are lofty, and approach the coast, which is consequently

deeply indented. This country is to be noted for the beauty of its scenery, tlie

salubrity of its climate, and the richness of its vegetable productions ;
it adds tea

to the other products common to the mountainous districts already described.

To the north is the fertile alluvial plain of Touquin, watered by the river

of the same name, which has two principal sources, tlie Sang-Kai and Lisien-

Kiang ; other smaller rivers flow into the Gulf of Tonquin to the north and
south ; in this district rice is abundantly productive in the low lands, the pro-
ducts of the mountains being similar to those of the rest of the peninsula.

The mountain ranges dividing these rivers are estimated, probably on insuf-

ficient data, as from 3000 to 5000 feet in height; that which passes tlirough the

length of the JMalay peninsula is there more elevated, rising to 6000, and

although depressed to the south. Mount Ophir, a detached peak,
is estimated

at 5700 feet elevation. This peninsula extends through 13 of latitude, and
varies in breadth from 60 to 170 miles. It is fertile, and its products similar

to the other mountainous district already noticed
;

it abounds specially in

spices, caoutchouc, resins, coffee, and sago. Gold and tin are its principal
metals, and produced in considerable quantities. The eastern coast is thickly
covered -R-ith islands ; off its southern extremity is the great island of

Sumatra, from the north-west point of which a range of volcanic islands is con-

tinued to the coast of ilrracan, enclosing a portion of tho Indian sea of the

length of the peninsula, and about 350 miles wide, which communicates with

the China sea by the Strait of Malacca.
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CHAPTER V.

THE WATERSHEDS AND EIVEES OF EASTERN ASIA.

1. The primary watershed of Eastern Asia.— 2. The great river of China.— 3. The secondary-
watersheds.— 4. Kwan Tung and Foicein.— 5. Chang Tung, the Corea and countries

bordering the Yellow Sea.— 6. The river Amour and Mantchouria.

TO
the north of the valley of the San-po the primary watershed of Asia ap-

pears to assume the character of a vast knot, surrounding a plateau from
whence the ranges which form the limits of the valley of China diverge to the

east, while the main range is continued along the edge of the Great Desert,
untU it joins the secondary range, which forms the northern limit of the

Shamo, and passing round the sea of Okhotsk issues in the peninsula of Kam-
tschatka and towards Behring's Straits. Of this, in truth, very little is cer-

tainly known, and its general character may be, perhaps, best considered from
the Chinese description of the district of Koh-ko-nor.

So far as an intelligible account can be given, it would appear that from the

great mass of mountains to the north and west of the sources of the San-po,
the great knot of Padisha, the main line continues to the north-east until it

sends out spurs of considerable elevation between the sources of the Yangtse-
Kiang and the Yellow river enclosing the district of Koh-ko-nor; the principal
of these, under the name of Suieh-ling or snowy mountains, unites with the

Yung-lmg or cloudy mountains, which projecting south below the 30th psirallel
of latitude, gives that direction to the main sources of the Yangtse-Xiaitg,
which bends round their southern extremity, and then following the impulse
of the secondary chain takes a north-east direction to the sea, the intermediate
mountains receiving various names of local significance.

To the soutli, four smaller ridges diverge from the same centre and run

parallel, and within 100 miles of surface to the frontiers of Burinah. Another

range passes away due east, forming the watershed between thelloang-ho and

Yangtse-Kiang, which is again nearly met by other ranges from the north-

east, thus separating the upper, by well defined limits, from the middle and
lower course of the rivers of China. Koh-ko-nor, the northern extremity of
this central knot, is rough and most irregular in its cliaractur, mountain peaks
rising from it far above the limit of eternal snow, a desolate region glistering
with quartz crystals, and reflecting back the rays of the sun from its dazzling
rocks and sand covered valleys. Its terrific character peoples it, in tlie imagi-
nation of tlie Chinese, "with Gorgons.l'liautums, and Chima.'ras dire." The east-

ern sloi)e of these moimtains is studded with lakes, the Koh-ko-nor, \\hich

gives its name to the district, is seventy miles long and forty broad; it is also

called tlie Tsing-hai or Azure Sea, and was formerly considered the source of
the Yangtse-Kiang.

2 The Great Itivcr of China. — The Yangtse-Kiang, Yangtzkiang,
eon of the ocean, or simply Kiang or Ta Kiaiig, flu; great river, used

commonly to be called the Kiang Ku, i. e., the mouth of the river. The

primary sources are probably al)<)ut the S'Jth meridian east longitude, near
the Tengkiriiior in Ihilict. From thence these streams unite to form
the Murussu or Aluhlusu, whicli is soon after joined by three other streams,
the mon; northern of which have their sources in immediate proximity to

the southern sources of the; Hoang-ho; by some, the nuiin streams l)cfore

their union are called Ya-lung- Iviang and the Kucha-Kiang, but hero
both names and positions are luu crtain ; from the juncticm of the Ya-lung-
Kiang, which is an imj)ortant alllucnt, flowing for ()(M) miles from the north,
its course is better known, but this is not inii)r<)bably 1500 miles from its main
Boiu-ces. It bursts from the mountains in laiilude "JO', and then turns to the
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northward. Until its junction with the Ya-lung the main stream is called

Kinsha-Kiang, gold sand river, afterwards the Ta Kiang ; by the Chinese the

Ya-lung is esteemed the more important. From its junction with the Yuen-

Kiang it takes the name by which it is more generally known. It lias

several other largeandimportant affluents, the names of which are differently re-

presented; of these the Siang and Yuen fall into the Tunting Lake on the south,
and thus unite with the main stream. This lake may be estimated at seventy
miles in length by thirty in breadth, and 220 in circumference, many smaller

lakes connect with this, covering an area of 200 miles long by eighty broad.

The Kang-Kiang, also from the south, in the lower course of the river, flows

through the Payang Lake, and continues the connexion of the provinces from
north to south, effected between the great rivers by the Grand Canal. The
Payang Lake is about 90 miles long by twenty broad, it is studded with beau-
tiful islands, and from its trade and fisheries more important than Tunting
Lake. Several other large lakes add their waters to the main stream, among
which the Tai-hou or Great Lake on the south, and the Toan-hu on the north,
are most worthy of notice : both these are connected with the river by navigable
streams, and the former with the ocean by more than one channel. The Ha-
Kiang and Kia-lin are the principal affluents on the north below the Ya-lung.
These drain the country from the Peh-ling, the southern watershed of the

Hoang-ho. The course of this river is variously estimated from 2500 to 3500
miles ; the influence of the tide is felt to the junction of the waters of the

Payang Lake, 450 miles from the ocean, beyond which it is navigable for 250

more, and ships of the largest class can ascend its waters 200 miles. Although
the Yangtse-Kiang and the Hoang-ho are esteemed two distinct rivers, they
are in reality as closely connected as the Ganges and Brahmaputra, to which
indeed they have additional resemblance in tlie opposition of their character.

The same delta is common to both as well as to the smaller stream of the Tsien-

Tang-Kiang which flows into it from the south.

The Hoang or Hwang-ho, or Yellow Kiver, rising in the Koh-ko-nor
district, has one of its main sources in the Singsuh-hai, or sea of constellations,
a marshy plain, on Avhich a number of small lakes unite their waters in two

larger ones, called Ala W^or. These are also named the Olin or Orin, and

Dyaring or Tcharin, and lie about 150 miles to the south-west of the Koh-ko-

nor, close to the sources of the Yangtse-Kiang as already noticed, in about
35° 40' north latitude, and 96° east longitude. This river has a very circuitous

course, its direction is first south for thirty miles, then east for 160, then bend-

ing to the west through mountain gorges for 120, it takes a north-east direc-

tion for about 400 more, from whence its course is north for 430, when it is

bent to the east for about 230, and finally to the south for 500 miles
; and

during 1130 miles of its course receives scarcely one stream of any considerable
dimension. Here, in about 34° 30' north latitude and 110° 30' east longitude,
it receives its most considerable affluent the Wei from the west, and here also

its waters become tinged with the clay from the colour of which it derives its

name. This river has a course of 400 miles, and is more navigable than the
main stream.

From the junction of the Wei the course of the Yellow Eiver is east and
Bouth for 650 miles to the sea, and at the head of its estuary the waters of Lake

Hungtsih-hu unite with it ; this lake receives the waters of the Hwai Eiver.

The Yellow Eiver has fewer affluents than any large river, the Nile probably
not excepted ; two others, the Loo and the Fan, are alone worth naming. The
Hwai drains the whole of the valley between the lower courses of the two

great rivers, and may be considered one of the secondary rivers of this part of
Asia. No U\o rivers can present more opposite characteristics than the two

great rivers of China. The Yellow Eiver is described as
' a mighty, impracti-

cable, turbid, and furious stream ;' the Yangtse-Kiang, in its lower course,

uniform, deep, and steady, and navigable for boats for more than 1700 miles
from its mouth, and the largest ships lie in ten fathom water, close to the
rushes at Nanking. When near the ocean they apx^roach within ninety miles
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of each other, but their united delta extends along the coast nearly 250 miles-,

beyond, at the mouths of the estuaries, are several islands, of which Tchou-
chan or Chusan and Tsaiig-min are large and important. The former is one of
a group lying off the estuary of the Tsien-tang, is of irregular shape, moun-
tainous, but fertile, and having rice swamps at the base of the hills ; its cir-

cumference is estimated at fifty miles, Tsang-min is rather larger.
Of the country drained by these rivers in their upper courses little is

known, our knowledge of China scarcely exteuding beyond the limit of the

great plain, and for that we are for the most part indebted to Cliinese ac-

counts. This plain extends 700 miles from the great wall north of Peking to

the confluence of the Han with the Yangtse-Kiang, from whence to the sea its

southern boundary passes east nearly on parallel of 30^° N. lat. Its western
limit is the eastern watershed of the Yellow Eiver and sources of the Han, in

about 12p E. long. ;
its breadth varies, but north of latitude 35° an average

of 200 miles may be fairly taken, and its area estimated as 70,000 square
miles. In the line of the iTangtse-Kiang, however, it extends inland 400 miles,
to the limit of the tidal water, and along the Yellow River about 300, and here
its area cannot be less than 140,000 square miles, giving a total ofabove 200,000,
or about the same area as the plain of Bengal.

The northern portion of the plain is dry and sandy, destitute of trees, but

producing grain and vegetables m abundance. That lying near the coast is

low and swampy, covered Mith lakes and intersected with watercourses ; to

tlie west it is varied by the contour of the watersheds. The climate of the
different divisions of what is therefore, perhaps erroneously, called the great
plain, varies extremely, the eastern portion being

' a marsh half drained,'
and during summer excessively hot, is very prejudicial to the health of man,
though favourable to the increase of vegetable productions. To the north,
about Pekin, the reverse is the case—dry and arid in summer, and suffering
from severe frosts in winter ; the average extreme temperature ranges from
10° to 100°, and the rivers are frozen from December to March. The hiU

country presents every possible variety of climate and temperature. Extend-

ing, as it does, through 20 degrees of latitude, witli very mountainous surface,
the average temperature of the whole of China is probably lower than that of

any country situated between the same latitudes. At Canton, almost the
southern limit, the tliermometer ranges from 29° to 94°. Snow has been seen,
and ice occasionally forms in shallow vessels.

3 T/ie Secondary Watersheds.—Of the secondary watersheds of Eastern
Asia very little is linown. To the south, the Nan-ling mountains extend,
under some

lifty
local names, from the Snowy Mountains, on the east, to the

Chinesf; sea. The southern spiir of this range, whicli passes round the north
and east of the Gulf of Tonquin, and into the Island of Ilauian, has in the latter

some peaks approaching the snow line, and from this it may be concluded

that its eastern and northern portions reach a very considerable elevation.

The eastern extremity, the only part well known to Europeans, does not at

the Mei-ling, or plum ridge, exceed 2000 feet, and the pass by which it is

crossed lias only KMX) f(>et elevation. It is tbrmed of limestone overlying

granite; on the main chain the peaks are Umestone; but on the coast and in

the islands igneous rocks predominate. Lead, iron, and coal, are abundant;
its vcgctahle jjroducts are similar to those of the other mountain regions of

this
part

of Asia. Of the northern secondary
chains our only knowledge is

obtanied from Chinese maps and comparatively distant observations.

It has already been noticed that the primary mountain range of Eastern

Asia extends round the Valley of the Amur, until it api)roaches the sea;

liere it is known as the Yahh^noi Khrel)et, and from it an important spur ex-

tends east between the head waters of the Amur and the great nortliern bend
of the lloang-ho. This is called the inner Hingan or Sialkoi range. Its

northern extremities separate the Amur from its aflluent the Songari. Of its

height, climate, and prodiu-tions, nothing certain is known, but that it is

covered for the most part with forests. The northern and western watersheds
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of tlie valleys of Mantcliuria being tlius formed, tlie eastern or secondary
watershed follows nearly a direct line from the boundary of tlie Corea, in lat.

40° to the mouth of the Amur, in 52° ; and here it is only separated from the

Bpurs of the more northern by the comparatively narrow valley at the mouth
of that river. This chain, called the Sih-hih-tili, passes close to the sea, with

an average elevation of about 4500 feet, having but a narrow slip of culti-

vatable land. The connecting link between this secondary and the primary
range is formed in the Chang-peh-shan, or Long "WTiite Mountains, which pass

through Leotung to the north of Pekin, in about lat. 43°. One of its peaks,
called Pecha, is estimated at 15,000 feet in height.

4 Of Koang-tung and Fokien.—The Chu Kiang, or Pearl Eiver, which
flows past Canton, unites in its estuary three rivers, respectively named from
the direction of their sources, the West, North, and East Eivers. Of these

the first two unite west of Canton, while the East river joins their waters at

Whampoa. Of these the Pe Kiang and Se Kiang constitute more properly
one river. The Pe Kiang, or North Kiver, has a course of 200 miles, and

may be considered an affluent of the Se Kiang, which has in its main stream
a course of above 500 miles, and receives important affluents from the north
and south. It is said to be navigable for above 200 miles. Most of the

larger affluents are navigable for boats, and thus water communication ia

attained between all parts of the district. The delta of these rivers forms a

triangle, which may be roughly estimated as 100 miles each way. The
islands formed by the many mouths of the river are numerous and large.

Among them is that of Whampoa, at the mouth of the East Kiver, or Tang
Kiang. This is about the same size as the Pe Kiang. Fifty miles below
Canton and thirty below AVhampoa, is the Bogue or Bocca Tigris, in Chinese
Fu Mun, where the estuary unites with the inlet of the sea, at the mouth
of which is situated the island of Ilong Kong. The Hang Kiang is a small

river to the east of the Canton lliver, with an important harbour at its mouth,
on which is situate the city Chian Chau Fou. Among the more important
products of the districts drained by these rivers are gold, silver, quicksilver,
cassia and cabinet woods.

To the north, in the district of Fokein, ]\Iin Kiang, or the river Min, is

likewise formed by the junction of three streams, two of which, from the north
and south respectively, join the main stream at the foot of tlie mountain. The
course of this river is, however, only known to Europeans for about seventy-
five miles from its mouth, to which point it is navigable for large vessels,

although its course is obstructed by rocks and shoals. The mountains approach
very closely to the mouth of this river, and the whole surface of the country
through which it flows is diversified with ranges of hiUs, yet the upper course
is for the most part regular, and afi"ords access by its waters to most parts of

its vaUey. A large portion of the country is rocky and barren—much of
the upper parts of the hills covered with pine trees ; but it is, nevertheless,
the principal tea district of China. Tiie Sung Kiang, a river with a course
of 200 miles to the south of the Min Kiang, flows into the Gulf of Amoy.

The irregidar spurs of the secondary chain as they approach the sea
form the valleys of small rivers and streams, which widen into gulfs and bays,
and, in their extension, cover the coast with innumerable islands. The
principal valley formed by the secondary rivers of the north-east is that of
the Pei-ho, or White Kiver. Of this little more is known than that it passes
Peking, and receives several affluents. Its mouth is the northern terminus of
the Grand Canal, which unites all the waters of the east coast of China. A
bar at its mouth renders it inaccessible to large vessels. Its banks are flat

and sterile ; and in some parts of its lower course it is higher than the

adjacent country. It drains the district of Chili, commonly called Pechili,
in which are several lakes ; the largest of m Inch receives the waters of the
Ha-to from the south, and is connected witli the Pei-ho,

Granite and marble are abundant in this district ; from which it may be
assumed that its hills are of me same character as the seconclaiy ranges to the
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soutli. Precious stones are also found ; nitre and China clay are abundant.
The eastern extension of the secondary chains which form the north water-
shed of the main stream of the Hoang-ho, and from the reverse slope of which
the waters of the Pei-ho are collected, presents some of the highest mountains
in China, from the southern limit of the Gulf of Chili, or Pechili, and con-

tracts the Yellow Sea to one half its width which it has to the south. Tlie

secondary watersheds already descried to the north of the district form the
northern limit of the Gulf of Liatong, and extend into the Corea. The
former is a sterile and inhospitable region ; the latter nearly surrounded by
sea, more fertile and genial. It produces grain, tobacco, cotton, rice, fruits,

timber, cattle, furs, gold, iron, rock-salt, and coal. It extends through tea

degrees of latitude.

The Lia-ho. or Sira Muren, which drains the district of Liatong, and falls

into the gulf of the same name, is a secondary river of considerable size, but,
with the country through which it flows, unknown to Eurojieans. Its course
has been estimated at 500 miles ; its largest affluent is the Iloang-ho, which

joins it from the north-west; between it and the Pei-ho, a small river, the

Chaiitan, remarkable for the higli temperature of its waters, flows into the

gidf of Chili. Tlie Yahung Kiang, a river with a course of 300 miles, falls

into the Yellow Sea at its northern extremity.
6 The Eiver Amur and MantcJiouria.—^^To the north of the Long "VMiito

Mountains lies the valley of the great southern affluent of the river Amur,
the Songari, while the principal sources of that river are found far to the west
of the Ifingan, or Sialkoi range. Its irregular course is naturally divisible

into four distinct portions,
—the upper valley of its principal sources, its

middle course and tlie valleys of its northern affluents, its lower course after

the junction of the Songari and the valley of that river.

l"he Amur, Sagalien, Koangtung, or Ilehlungtang
—for it is kno-\A n by

all these names—has its principal source in about lat. 50° JN"., long. 110° E. ;

its embouchure is in lat. 53°, and long. 113° E.; its course is estimated at 2200
miles.

The names Sagalien-ula and Ilehlung Kiang mean Black Dragon Pivcr, in

Mantchu and Chinese res])eclively. Koantung is tlie name given to its

estuarj^ ; after it enters Mantchuria, its upper course being in Eussian terri-

torj% it is called Amur, or Great Piver, by tlie people of that country. Tlio

Bpurs of the Hingan separate the two branches.

The principal source of this river, called the Onon, rises in a spur of the

Erimary
range called Kenteh, and after a course of about 500 miles, is joined

y the Ingoda, a stream of about the same magnitude, rising in the east slojje
of the mountains which form the watershed of tlie tributaries of Lake Baikal,
wjiieh uniting are known by the Kussian name Cliilka, or Shilka, and flowing
2(;0 miles in a north-east direction, it receives the waters of the Argun
from the south. Tlie Chilka is considered tlie main stream, Imt the Argun
is fully as Inrge ; it rises in the southern sl()])e of the Kenteli, and after a
short southern course, Ix-nds and flows for 430 miles, under the name Iverlow ,

to tlie north-east, receiving few tributaries till it reaches Lake irunin, or

Kulan, which also receives the waters of a largo stream called the Kalka,
which gives its name to the country, derives its waters from a lake of tlie

same name in the Scalkai mountains, and flows througli Lake Puyur, Bu-

your, or Pir. The united waters of these streams, leaving Lake Hurun under
the name Argun, have a northerly course of near KK) miles to tlieir junction
with the Cliilka. Lake llurun is about 2(K) miles in circumference; of the

others notliing but tlie names are known. Below tlie junction of its tw(>])rin-

cipal head waters, tin; river now called tlie Amur flows rouml the Sialkoi

mountains and their nortli sjmrs, in an east and south-east tlirectii^n, its course

broken by rajtids, through a narrow valley, as far south as lat. ITV', when it

is joined by its ])rinei])al adluent, the Songari. ~[n. this course it has received

one c(jnsidcrable affluent from the north, and aeveral smaller from the north,

south, and west, of wliich nothing is knowji.
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The Songari ri^'or is formed from two principal sources ; that on tlie sontli

rises in theLon^"\Vliite]\Iountains,in about 42°northlat., and flows northward as

faraslat. 45°, whenit is joined by the Monni, a stream far more considerable in

size and len'i;th. This has its rise in the north-east bend of the Sialkoi Moun-
tain ; and its western sources approach close to those of tlie Kalka and other
eastern affluents of the Argim ;

it drains the elevated plateau to Teitrihar ;

and its course cannot be less tlian 4tX) miles in direct length. Lower down its

course theAmur receives another considerable affluent from ("//e 50 m^/^ theUssiri,
Avhich flows from Lake Ilinkai, or Kinka. This lake is about forty miles long,
and not more than seventy distant from the Sea. In its lower course, just
before its junction with the sea, the Anuir receives a considerable affluent

from the nortli-^\ est, which drains the east portion of the country lying in

the great bend of the river ; its course from the junction of the Songari being
north-east; this is named the Kenkon, possibly the same as the Hourda;
but of all these rivers our information is very uncertain.

CHAPTER VI.

THE "WATEESHEDS A^sD EIYEES OF THE Is'OETH.

1. The northern slope of the primary watershed.— 2. The eastern basin of inland waters—
the great desert Gobi, or Shamo.— 3. The secondary watcrslieds and mountains of 5Ion-

golia.
— 4. Tlie rivers of Xorth-east Asia, and the peninsula of Kamstchatka.— 5. Lake

Baikal and tlie Yuesei.— G. The river Obi.

fS HIE Northern Slope of the Primary Watershed.—From what has been
JL already said any detailed description of the northern slope of the primary
watershed of Asia will not be expected. It would appear to consist of several

narrow valleys, of which that containing the waters of Lake Tenkiri is

the largest, and sloping down to the great desert of Gobi, or Shamo,
which has also a north-cast slope from its western extremity, the Plateau of

Tarim. As the position of the headwaters of the rivers is only known to a

vague approximation, the exact limits or direction of the watershed cannot be
stated. In all probability it commences its north-east trending from about
the 90tli meridian east long., forming the western watershed of the district of

Koh-ko-nor, as already stated. ISo doubt, a large proportion of the mountain

peaks included in it rise f;\r above tlie level of perpetual snow, but we have as

yet no means of ascertaining these elevations imless it might be hj deduction
from the computed elevation of the sources of the rivers, estimated from the

rapidity of their currents—not, indeed, a very satisfactory method if minute

accuracy was intended, but fully suilicient to satisfy any one, that as tlie

watershed of the Brahmaputra, the Yaiitse-Kiang, and the Ho-aiig-ho, they
cannot be of very much less elevation than their neighbours to the south and
west.

The Tcugkiri-nor is situated in the midst of stupendous mountains, and
receives the small river Tarku from the west : it has no outlet for its waters.

To the north-east, between it and the Koh-ko-nor, there are several valleys,
each containiiig similar lakes, varying in size, the majority of which are saline.

Of this district little can be said, but that it is excessively diy, cold in winter,
and hot in summer ; its productions similar to those of the upper valleys of the

Indus. The winter long
—ice frequent in May ; but corn grows during the

short summer.
2 Of the Eastern Tiasin of Inland Waters—the great Desert Gobi, or

Shamo.-—Three distinct basins of inland waters, all, however, in close proximity
to each other at the central mass of the primary watershed, are to be distin-

guished in Asia. The great area of depression of the Caspian and Lake Aral
on the north-\Aest, that of Lake Hclmuud on the south-west, and that of the
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Great Desert on tlie nortli and east. There are other smaller undrained areas,
as of Lake Van, and those on the west of China, already alluded to; but these
are of marked importance. The eastern basin stretches through about 45° of

longitude from the watershed between the rivers Sir Daria and Tarim, to

that of the southern headwaters of the Amur. The general slope seems to be
east and north, but its surface is probably divisible into several distinct

valleys. Of these the principal is that of Lake Lob, which receives the
waters of the river of Yarkand and Kashgar, the Tarim. The various streams
\^ hich unite to form this river in its short course have their rise in, perhaps,
the most elevated portion of the earth's surface. Their watersheds are the
reverse slopes of those of the Sutlej, Amoo, and Sir Daria. The great Bolor
chain is the limit to the west ; the mountains forming the northern boundary;
the valley of Thibet, already described from Captain Strachey's account, is

its limit to the south ; and on the north, a lofty range, little known, but at its

western extremity, forming a mass, called Bogdo-ula, from which rise some
of the highest peaks in Central Asia, and which is covered with glaciers.
On the east this declines towards the general level, and here the volcanic

peaks, Pe-shan Ho-tchou, and Solfat Urumtsi show that the influence, so

])0\vprful to the south and east of the continent, is not altogether wanting
towards the centre.

The river Tarim, formed by the united streams of the Khoten, Kashgar,
Yarkand, and Alisu or Aksu, after a course of about 15(X) miles, falls into the
L()l)-nor or Lok-nor, commonly known as Lake Lob. A considerable

alfluent, the Kaidu, joins the Tarim, about eighty miles from its mouth.
This has a course of about 2(X1 miles, through a valley nearly parallel to the
main stream. It flows through Lake Eostang, nearly as lai-ge as Lake Lob,
which is estimated at about fifty miles long. The valley of this river is about
9vJ() miles long, by 200 broad. It is represented by the Chinese, especially in

the southern part, as producing, as do other parts of this country, grain and
fruit, rice, tobacco, and cotton ; horses, camels, the yak, and other horned
cattle, arc numerous ; the lakes abound with game and tish ; gold, copper,
iron, saltpetre, sulphur, and asbestos, too, are found in the mountains.

Jackals, tigers, bears, wolves, lynxes, and deer abound, as do birds of prey of
the larger kinds. The climate is pleasant, and remarkable for its dryness, rain or
snow seldom falling, the moisture of the clouds being intercepted by the lofty
mountains Avhich surround it. The jealousy of its governors, the Chinese,
renders it inaccessilile to foreigners, and it is little known. As the sources of
the Amoo or Oxus arc above 15,000 feet above the level of the sea, it may be
assumed that those of the Tarim are not of less elevation

; but as the latter

river flov\s through a fertile valley, its fall cannot be so raj)id ; moreover, as

Lake Baikal is nearly 1800 feet above the level of the sea, and as tlie eastern

portion of the Goln is estimated at 40(J0 feet and upwards in elevation, in the
a!)seuce of accurate measurement it cannot be far wrong to give Lake Lob,
an elevation of about 50(K) feet. The region about Lake Lob is inhospitable,
fiitnated on the edge of the desert. It is surrounded by extensive swamps,
•which extend to the Kaidu, and probablj^ to Lake Bostang. A considerable

pf)rtion of the country, imperfectly drained by its southern allluents, ig

also marshy. This district is called by the Chinese Thian-shau-nanlou,
and that immediately to the north 'riiian-shan-pe-lou. Tliis latter is

more ru^i-ged and mountainous, divided into S(>i)arate valleys by s])urs from
the main chain, the general direction of which is east and north. In
these valleys are Lakes Toti and Balkash. and under tlie meridian, 95° east,

a (•onsideral)]e de])rcssion occurs, in which ]>akc D/aizang collects tlie

li'ad\vat'n-3 of the river Irtish, one of the ])rinci])al fee(h'rs of the Obi.

Around Lake Balkash the nioiiutains rise above In.ooo teet ; those separate
it from the valley of Lake Toti. as do a siniilar range of less elevation

from some smaller lakes to the south. If the elevation of Lake Dzaizang
be estimated as erpial to thai of l>ake I'aikal, l-ake Balkash may ])robably
luive a some\\hat greater, and Lake Toti ab(jut the same cicvatioi. us
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Lake Lob. Tlie former, also, called Lake Tenf^liiz, is about 150 miles in

length, and 75 miles in breadth. Of Lake Toti little is known. It is placed
between long. 77° and 81° east, and lat. 44° and 47° north. An extensive

marsh occupies the surface of the country immediately to the north. This
lake receives the waters of the river Hi ; but like Lake Lob, and so many
others in the centre of Asia, has no outlet. This river is of the same name as

the district through which it flo\AS, which extends east into the Gobi ; its

course is about 300 miles. The area of its basin, and that of Lake Balkash,
has been stated as 40,000 square miles. In this country coal is found.

The country to the north, known to the Chinese as Kob-do, is also little

knoMn, but seems to approximate most nearly to that of the Upper Irtish,

which immediately joins it. It has many small lakes, but these are, for the

most part, of fresh water; and it appears to be more generally fertile than the

neighbouring districts to the south. It is also probably warmer, as the slope
from the Gobi to the Eussian territories is known to be.

Tlie great desert, called by the natives Gobi, or Sliamo, occupies an area

of 1000 miles in length, by 500 in breadth. It appears to be a continuation

of the slope of the table-lands from north-east and soiith-wcst, having its own
gradual declension to the north ;

its principal outlets by Lakes Dzaizang and
Baikal ; and its elevation from 2500 to 4000 feet. It differs little from the

steppes of north-west Asia—consists of a barren, treeless, arid waste of shift-

ing sands, which give an undulating contour to its surface.

3 Of the Secondary Mountains of Mongolia.
—From the volcanic range of

the Bodkka or BogdoUla, already noticed, the secondary mountains of Central

Asia pass in irregular and broken lines to the north-west of the great desert

round the sources of the Obi, Ynesei, and Lena, when they again join tiie

primary chains to the north of Mantchouria, enclosing the basin of inland

waters above described, which may be said to take a semi-lunar shape, having
its diameter from north-east to south-west. Among the variety of names

Uussian, Mongol, and Chinese, given to these ranges, it is difficult to make
selections, nor indeed would mere names be of any use ; generally the whole
have been denominated the Altai

;
to the north-east the Ala-shan and In-

shan divide the desert from the Koh-ko-nor and basin of the Saglialien ;
others

are termed Tangim Khangai and Kenteh ; these form the jvmction with the

main chain to the north, and extend south and west to long. 90° ; beyond
these the Saratau reaches the main depressions near Lake Dzaizang, and is

continued on the other side to the south-west on the Alatau and the other

chains which connect with the primary watershed to the west. These latter

rise with an elevation of from 7500 to above 10,000 feet in height, in the centre

peaks rise above 11,000 feet, and to the north-east at Chikonda, at one
source of the Amur, an elevation of above 8000 feet is given ; a genend
average elevation of 10,000 might, therefore, be fairly assumed. The jmss be-

tween the head waters of the rivers Saglialien and Tola, which flows into

Lake Baikal, may have an elevation of from 4500 to 5000 feet, and imme-

diately to the north-east of this is the mountain knot of Kenteh, from which
the spurs in this district appear to diverge. As in the south on the primaiy
chain, so here to the north in the secondary, the main sources of the rivers

flow through lateral valleys, among which the spurs stretch, having a general
elevation of from 3500 to 4500 feet. These mountains do not for the most

part rise in peaks, but present level plains of considerable extent at the top,
with valleys tlu-ongh \Ahich the rivers flow, fertile and fit for agricultural

purposes. The terraces on the sides of the movnitains afford pasturage for

cattle. They are rich in metals and minerals, gold, silver, lead, onyx, topaz,

amethyst, and other precious stones. Sandstones, conglomerates, and chalk,

rest on the granites which crop out at the svunmits. The sands of this range
are auriferous.

4 The Bii-ers of Norih-East Asia and the Peninsula of Kamtschaila.
^-The river Lena may in respect of its eastern sources be considered a primary
river : it has, however, its main source in the secondary chains to the Mcst of
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Lake Baikal. Its anomalous character in this respect accords with that of the

mountains, since about its eastern headwaters the secondary chains unite with
the primary, and form one, which passing round the sources of the Indigirka
and Kolyma, throws out spurs to the north and south, enclosing their valleys,
and forming the peninsida of Kamtschatka, and is continued to the north-east

extremity of the great continent, re-appearing again in the primary moun-
tains of America, on the other side of Behring's Strait. Of this chain we
may be said to know nothing but its general direction, yet as the mountains
of Kamtschatka are estimated at an average elevation of 200(1 feet, it may

!

probably have a general elevation of from 3000 to 5000. It will be noticed

lereafter how the volcanic range of tlie peninsula is continued to the cast

through the Aleutian Islands, and to the south through Japan, and it may
be therefore considered as the connecting link of the secondary and ter-

tiary mountains of the east of Asia.

Kamtschatka forms the north-cast limit of the Gulf of Okhotsk, as tho

island of Saghalien at the mouth of the Amur or Saghalien is the south-

west ; its length is about 400 and its breadth 170 miles ; at its southern

extremity detached volcanic mountains, some of which rise above 11.000 feet,

are scattered ; as they are along its deeply indented eastern coast. Tiie longer

slope of the waterslied is towards the east, and from it a river of the same
name as the peninsula, having its principal affluent, the Yelowka, from the

norlli, flows with a course of 250 miles; near its southern point is a lake,

the Kurile, twenty miles long by twelve broad.

The climate of this peninsula is severe, the winter lasting nine months,
and frosts being common in summer ; consequently even in the slieltered

valley of the Kamtschatka river only the hardier sorts of grain will grow,
and of trees the larch ; but the hills are rich in fur-producing animals, and

probably in minerals and metals. Not dissimilar but more sterile is the

country about the Anadyr river, which flows into the gulf of the same
name, after a course of about 450 miles ; but of the country it drains little

is kno^vn, still less of the Tchaoun, which falls fi'oni the north slope of the
same watershed into the Arctic Ocean.

Even on the Kolyma vegetation is confined to grasses and stunted willows.

In the valley of the Indigirka the cold is even more severe and the country
more sterile, while on tbie Lena the district of lowest temperature is ioundf.

Tiie Kolyma has several sources, a course of about 700 miles, and an estuary
of considerable breadth.

The principal source of the Lena is to the west of Lake Baikal ; it flows

first north-cast, and then bending to the north receives its principal affluent,

the Aldan ; from the north-west slope of the primary waterslied it flows into

the Arctic Ocean through numerous mouths, after a course estimated at

about 250f) miles, 800 miles from the ocean; it is from iive to six miles

in width, near the intersection of the 120th meridian, cast long., and GOth

f)arallel

of north lat. ; the elevation of Olokmintsk is given as 4(X) feet, and
ower down, at Yakutsk, long. 129° 44', lat. (J2^, only 288, which cannot be
less than 7<)0 miles in direct line from the ocean, giving a fall to the country
through which it flows of only five inches per mile in its lower course ; and
while that through which its middle course flows cannot have more than

eight, assuming 2U)() miles as its length, and 2<K3() feet as the elevation of its

main source to the west of Lake Baikal, the Lena throughout its entire course

would have an average fall of ten inches only to a mile : but it must be re-

membered that this estimate relates to its lower sources; of those in the

Erimary
chain of the Yablonoi Krehet, or of the Vitinia to the north-cast of

lake Baikal, we know nothing but that they must be considerably higher.
The Vitima is the name usually given to its main source ; and two large
affluents, the Tall)atehin and Olekmah, join it below Olekininstk.

To the west of the Lena several small rivers flow into the sea from the nortli

elope of the watersheds of the h)wer aflluents of that river and the Ynesei. Of
these as of some of the aflluents of the larger rivers scarcely the names are
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ascertained with, any certainty ; from east to west tliey liave been thus fjiven,
in the Olcnck or Olensk, Olem, Anabara, Khatanga, and Piastla, or Piasina.

5 Zialce Baikal and the Ynesei.—Tlie river Ynesei has already been said

to have its main source in Lake Baikal, which receives the waters of the

Selinga, a river which has several sources in the valleys formed by the spurs
to the east, north, and west of the mountain knot of Kenteli, its south-west

source, the Tola, being in close proximity to that ot the north stream of the

Saghalien or Amur. The Ynesei in this respect, therefore, may lay some
claim to be considered a primary river, but as all its other sources have dis-

tinct relation to the secondary watersheds, exception can scarcely be taken to

its classification among secondary rivers on this account.

The Selinga has a tortuous cou'-se of 700 miles, and besides that river

Lake Baikal receives the waters of the L'pper Angara at its north-east ex-

tremity, and the Bargusin from the east. These rivers are said to have re-

spectively courses of 450 and 300 miles.

Lake Baikal has been described as an extension of the basin of the Upper
Angara ; for this there appears little reason except that its length is from
north-east to south-west ; the general fall of the countrj^, and of the course
ot the main streams is, however, from south and east to west and north, and
the Lower Anagara, by which its surplus waters are carried into the Ynesei,

being near its south-west extremity, its irregidar crescent-shaped basin may
be more properly considered as the result of the prolongation and union of
the valleys of the three rivers which supply its waters.

This lake is held in respectful admiration both by the Eussians and natives.

Its name, properly Bayakal, means, in the Yakutsk language
—the rich water.

Its length is estimated at nearly 400 miles; its breadth from 25 to 50 ; its

circumference about 1200, and its area 15,000 square miles ; its height above
the sea from 1419 to 1793 feet

;
the depth of its waters vai-ies from 20 to 200

fathoms, and in the centre is not known ; it contains many islands ; these are

like its shores rocky and precipitous ; the largest, named Olkon, is stated to

be thirty-two miles long and ten broad. In the waters of Lake Baikal

bitimiinous matter is found ; seals and herrings are caught there, though they
are not known to ascend the Ynesei ; the sturgeon fishery is important, as is

that of a fish called by the Eussians Golcomanka or Soliamanka. This lake

freezes in jM^ovember, and thaws in jMay ; its surface is subject to violent

agitation, and as in the case of other remote and comparatively unknown
waters rendered sacred by the solitude and sublimity of their position, fabu-

lous causes are said to produce these effects : as, however, the surface of the

ground to the north-west of the lake from the Altai to the junction of the

two principal sources of tlie Lena, across those of the Ynesei, is in process of

elevation, it is not improbable that the subteiTaneous action which is pro-

ducing that effect may have occasionally caused pertui'bations in the waters of

the lake.

The Lower Angara flows from Lake Baikal through a narrow and pre-

cipitous valley. The district of Udinsk, which it drains, has a surface

composed alternately ot sand and rock, producing nothing but moss and small

plants besides the stunted forest which covers its north-west portion. The
fall of the country here must be considerable; the main source of the Selinga
cannot be less than 5000 feet in elevation ;

the pass by which its waters descend

from the moiintain is above 4000 ; the point at which the several sources of

that river unite may be estimated at above 2000, and of Irkutsk, thirty miles

to the north of the effluence of the Lower Angara, the estimated elevation is

1330 feet, which agrees better with the lower than the higher estimate of the

elevation of the surface of the lake itself The fall of the Selinga^ may, there-

fore, be roughly stated as six feet in a mile. The length of the Ynesei is pro-

bably underrated ; assuming, however, 2S00 for its extreme course, or about

2200 from Lake Baikal to the sea, the M\ through that distance would
not differ greatly from the estimate made for the secondary affluents

of the river Lena, or eight inches to a mile. After leaving the lake the
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Angara soon clianges its name to that of Tunpnska ; it receives two
affluents of tlie same name, distinguished as the Lower and the Podka-
menaia Tongouska, or Tunguska beyond the rooks ; these rise from the
west slope of the watershed of the Lena, and join the other principal
source, which flows from the valleys of the Altai to the west of Lake Baikal ;

at Yneseisk, in lat. 58°, the river is 3600 feet wide, its stream deep and

rapid ; its estuary is thirty miles in breadth, and contains many islands.

The district about the secondary sources of this river is extremely rich, pro-

ducing heavy crops of grain for several successive years, as does also the

countiy about those of the Lena ; the sand of the mountains is rich in auri-

ferous deposit, but the lower course of the river is through a level country ;

in summer a waste of marsli and lakes, in winter a frozen desert. The
valleys of the Altai and of the knot of Kenteh conflncd between walls ot

rock, offer extraordinary varieties of climate ; that at the foot of the mountain
is milder than might be expected, but at Irkutsk too cold for the cultivation

of fruits ;
a large portion of that district is covered ^^^th forests.

6 The River Obi.—This, like the two other great rivers of North Asia, is

formed by the junction of two principal streams. Of these the Obi, or eastern,
has several sources on the Altai mountains, one of which flows through Lake
Teletskoi orAltun-nor, after receiving tlieTomaudChoulin.itsprincipalainuents
from the right, it flows in a north and west course till its junctionwith the Irtslii,

a stream by some estimated as the larger and more important of the two, and
which has its main sources in the waters which fall into Lake Dzaizang. This

lake, which is eighty miles long and twenty broad, is. as already noticed, situ-

ated to the north of a spur of the Tianshan mountains, which rise from 7000
to 10,000 feet above the sea. The elevation of its surface might, therefore, pos-

sibly be assumed as greater than that of Lake Baikal ; but at about 150 miles

in a direct line from its north shores the elevation is only stated as 8-14 feet,

and 100 miles lower 755, so that it is improbable that the elevation of tlie

surface of Lake Dzaizang should be greater than the lower estimate for that

of Lake Baikal, or about IKX) feet. Yet if 17fX) be the correct elevation of

tlie surface of Lake Altun, that of Lake Dzaizang must be considerably greater,
forat about seventy miles from that lake the elevation given is only 703 feet.Mhile
the sources of theTom are given as 990; these apparent discrepancies cannot be
reconciled without more numerous and accurate oliservations. The L'tish re-

ceives two principal affluents from the left, tlie Iscliim, which has its sources in

the liills to the north of Lake Aral, and the Tobol, Avliich rises from several

streams on the east slope of the Oural mountains, and from a chain of lakes

between its main stream and the Ischim. The sources of the Tobol are not less

probably than 35fK) feet in elevation, but at Tobolsk, where it joins the Irtish,

the elevation is only 115 feet; its dii-ect course is 600 miles, and the general

slope of its watcrslied about six feet in a mile. The entire length of the Obi
is estimated at 2<K)0 miles, less, probably, tlian the truth ;

the size of its afflu-

ents, however, makes the area it drains greater than that of the Ynesei.
Between the Olji and the Ischim, in the district of Baraba. are numerous

lakes, among the more important of «hich are Lake Tshamy, eighty miles long

l)y fifty broad, and Lake Yaniish, mIucIi though only about seven miles in cir-

cumference is famous as producing salt of extreme \^]liteness, crystallizing
in cakes. Lake I'hlsjii, or Bielshi, also ])roduces abundaiu-e of salt.

The entire country drained l)y these rivers, from liihriug's Strait to the

Ural mountains, is kno\\u as Sil)eriM, Sihiri or Asiatic i'ussia; the area may
be roughly estimated as cfintaining five millions and a half sipiarc miles of sur-

face. A very large proportif)!!
of this has the subsoil constantly frozen; to the

north of Irkutsk the soil alu ays remains frozen to the de])th of twelve or fifteen

feet, at Yakutsk to twenty-seven, at J5ogoslovsk. lat. 59' If', near the Trals

to six.* The wannest ])art of Siberia is the ujjper course of the ^'nesei. in

the valley to the west of Lake Baikal, and at Irkutsk " the country" is said

•
I'lniriml C D'jrnpliji, ]i.

'J 1 •'
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to be "
agreeable, the soil fertile, and agriculture flourishing." At Tobolsk

there is no ground ice, but the line of its limit reaches further southward, as
it is extended towards the east ; 70° below zero have been experienced on the
Lena ; in the summer the temperature rises tlic same n\;mber of degrees above ;

but even when the stunted vegetation shows signs oi life beneath the warmth
of summer, a northei'n blast will cover it with a thin coating of ice, destroy tlie

blossom and blight the leaf. At Okhotsk no ice is found, and the shores of the

Pacific, protected by mountains to the north, are considerably warmer. In
eumnier, in the regions of ground ice, the soil is thawed to a depth varying
from one to three feet.

The A'cgetable life of Siberia is, however, not so scanty as those facts would

suggest. The lime tree and ash cease, indeed, at the Irtish, and the pine does
not reach a higher latitude there than 60°, 10° lower than in Europe ; the

gooseberry, which grows in Greenland, only reaches 6G° on the Ynesci ; at 60°,

potatoes do not grow larger than pease ; yet the banks of the rivers in their

middle and upper courses are skirted by dense forests of alder, wUlow, elm,

niaple, poplar, aspen, with numerous species of pine, of whicli the Siberian

cedar, as far as the Yuesei, often reaches 120 feet in height, the balsam

poplar perfumes the air, and the crab, cheriy, and several fruit bearing under-

shrubs, supply acid juices grateful in summer. The similarity of this district

to that of Northern America will be hereafter noticed ; 60° in the west and
55° in the east, appear to be the average northern limit of the growth of grain on
the Obi, but under the 112th meridian it reaches three or four degrees furtlicr,

flax 66°, hemp 55°. On the plains rein-deer, elk, wild dog, fur producing
animals, and water-fowl, are indigenous ;

of the former and latter there is

abundance, and Siberia is next to North America the most productive hunting
ground for the fur trado?r in quantity, the best in respect of quality. In the

mountain districts the animals of the south and north meet and intermingle.
The tiger has been seen on the northern shores of Lake Baikal, the camel ac-

companies the caravans of the south, the horse has been naturalised in the

south and west by the Tatars ; bears, both white and brown, the lynx and

glutton, are common. Besides gold, the mountains are rich in iron and copper,
the former often found in large masses of what is termed native u'on, the latter

as malachite.

Signs of the elevation of the surface are common in Siberia, especially
to the north-west of Lake Baikal, and on the coast as far as Behring's
Strait. This coast is covered with islands, separated by a narrow strait from
the main land. Kotelnoi is one of the largest of these, and, 140 miles off

the coast of new Siberia, another group has been explored ; these are rich in

fossils and animal remains, which have formed a profitable export, indeed the

whole lower courses of the rivers abound in such remains
; here those of the

mammoth were first found, and off that coast, as in the Liakov islands, entire

animals have been found, with the flesh in good preservation ; the connexion

of these remains with the fossil deposits of the Siwalik hills is as yet an

unsolved problem.
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CHAPTER VIL

THE CASPIAN AND LAKE AEAL

1. The north-western slopes of the primary watershed.— 2. The Amoo and Sir Daria.— 3. Tlse

basin oi Lake Aral and tlie steppes of the Kirghis.— 4. Tlie basin of tlie Caspian and

boundary of Europe.— 5. The south-western watersheds of the Caspian.

TTMIE Western Slopes of the Primary Watershed.—The Bolor Tagh at its

JL jvmction -witli the Hindoo Koosh forms an angle in which the waters of

the Amoo, or Oxus, are collected, and from which they fall into Lake Aral,
m like manner from the knot formed by the junction of this chain with the

Tian Shan, those of the Sir Daria have their rise and fall into the same
lake. These mountains, of which very little is known, have their culmination

probably above 20,000 feet in elevation, and must, if the results of Captain
Strachey's observations are adopted, be considered as forming not the

least important part of the primary watershed of Asia. They may be de-

Bcribed, so far as the slight knowledge we possess justifies description, as

of most rugged and irregular form, passing round the head waters of the
rivers already mentioned on the west, and those of the Tarim on the east.

Two principal passes are named as connecting Yarkand and Kashgar with
the vallevs of the Aral, and one from thence into that of the Jliclum. The
Hindoo ICoosli or Koh, which separates the valley of the Aral from AfTghan-
sthan, is also called the Indian Caucasus ; its summits rise above 20,000 feet,

one in lat. 35° 40' N., long. 68° 50' E., eighty miles north of Cabool, is of

much more considerable elevation, though its exact height is not kno^n.
This portion of the primary range difl'ers little from that more to the east,

save that it is more barren and destitute of the forests which are so remark-
able a feature of the Himalaya. The sources of the Amoo fall from the

passes which connect its valley with those of the Cabool and the Helmund.
The Oonna Pass to the north-west of Cabool, indeed, connects all these

valleys, and gives great importance to tliat city; it is estimated as above

10,0(X) feet above the level of the sea ; further to the west, the Kaloo pass
rises above 12,000 feet; the Karakootul, above 9000; but the Sikkim pass,
at the head waters of the river of Balk, probably once a source of tlie Amoo,
has only an elevation of about 8000 feet : from this, if from nothing else, the

greater elevation of the mountains to the north and east might be predicated.
2 The Amoo and Sir Daria.—The Amoo, or Oxus, also called the Jiboon,

has one ot its principal sources in Lake Sirikol, at an elevation of 15,GOO feet

above the level ol the sea, in lat. 37° 27' N., and long. 73° 4.0' E. The course

of this river is estimated at 1300 miles, and it falls into Lake Aral by nume-
rous mouths. Of the allluents of this river and their sources scarcely any-
thing is known, but they must have undergone considerable change, since the
course of this river formerly was not into Lake Aral but into the Caspian.
Its present channel is straight; its lower course might be navigable for

CfX) miles, the great fall of it.s upper course averaging about fifteen feet to

one mile, gives it great rapidity; its \\aters are deep and turbid, yet in tho

upper course it is frozen every year ; it has a delta of considerable extent but

marshy, and the channels through it are obstructed by sand-banks ; its principal
afiiuents are the Soonkul or Xaratcgin, the Kohsah or liadaksnan. the

Kaieruchan or llis.^ar, the Tupuhik or Zirli;il, on the right ; and the Sirkab
or Goree, the Kliolooni. and Ardishiir or Debar, on the left. Possibly it8

southern source, the Sirkat), may have the greatest elevation.

The Sir Daria or Sihoun rises from two princijial sources in the Tian
Shan mountains, the Sir Daria and Naryni ; it has several cousidcrablo

IL S



258 DESCRIPTIVE GEOGRAPHY.

affluents ; it is smaller than the Amoo, but, it is said, more rapid, probably
in reference to its lower course ; it has an anastomosing branch about 250 miles
from the Lake Aral, which appears to have, or have had, several reconnecting
branches in the delta. In its middle course it is 250 yards wide, in its lower
it narrows, but widens again ; its anastomosing branch, the Kouran, forms a
chain of lakes, and subdivides into several branches. In summer, the Sir
Daria is lordable ; in winter, like the Amoo, it is frozen ; both rivers are

subject to floods, at the melting of the snows, which continue for a long time.
The course of this river is estimated at 900 miles, and fz-om the rapidity of its

current, and analogy with those of the Tarim, its sources must be very
elevated, though possibly not so much so as those of the Amoo ; it is the
Jaxartes of the ancients. To the north are two considerable rivers, the
Tchoni and Yar Yatchi, the waters of which are now lost in Lakes Telekou
and Kalab Kovdah, which at one time might possibly have added their tribute
to the main stream ; the course of the former is estimated at 700 miles ; in

like manner, the Zohik or Sirafshan falls into Lake Karakoul, called also

Denghis
—i. e., the sea—which is about twenty-five miles long ;

its waters are
salt. The river Kurshee has a course parallel to the Zohik ; its waters are
lost in the sand ; both, probably, were at one time affluents of the Amoo, as

was the river Balkli, the lower course of which, divided into numerous
channels, now disperses its waters in the desert, and there are in this district

others of similar character.

The country which forms the valleys of these rivers is for the most part a

sandy, treeless waste, but on the banks of the rivers, and where irrigation
can be effected, the soil is fertile,

—in some parts, as in Bokhara, extremely so.

The mountain valleys on the east and south are narrow and precipitous ; a

great plain extends below them, having an elevation of about 2000 feet ; this

slopes gradually north to the Lake Aral and the Caspian, until it reaches the
sea level. The fertile parts of the countiy are famous for rice, grain, and

especially for fruits ; horses and cattle abound, but timber is very scarce.

3 The Basin of Lake Aral and Steppes of the Kirghis.
—This basin

extends from the valleys of the Amoo and Sir Daria 270 miles northward to

the Monghojar hills ; this northern portion of the country is a salt desert,

covered with small lakes but without rivers or fresh water ; to the north of
the Sir is the desert of Karakom, or the Black Waste, in some parts 175 miles

in extent, covered with movable sand-hills, some rising fifty feet ; to the

south, between the lower courses ot the Sir and Amoo, is the Eed "Waste,
the surface of which is red sand thinly spread over argillaceous rock. It

should be noted that in these deserts water is frequently found a few feet

below the surface.

The Monghojar hills have been considered as among the southern exten-

sion of the Ural chain ; these seem to the west to form the watersheds of the

Tobol, Oural, and Irghiz, of no great elevation, indeed, but sufficiently well

defined to be recognised. They re-appear again to the east of the Kirghiz
Steppe in the Tchingis, which form the watersheds of the Yar Yatchi, Tchoni,
and the streams falling into Lake Balkash, and arc continued to the Altai ;

the east part of these hills contains abundance of copper, and its geological
character sustains its identity with both the Oural and Altai ranges, the same
red sandstone being foimd in them. Towards the south and east, where the

hills lose their distinctness, the siirface is composed of clay, marl, and
calcareous tufa covered with sand, but the rising grounds present localities

where agricultural industry would be rewarded, and large districts producing
abundant pasture ; while still further corth, in the line of the watershed of

the rivers flowing into the Arctic Ocean, forests of fine timber and fertile

plains are found, abundantly watered by lakes and streams.
_

The soutlicrn

and eastern portion ot the valley of the Aral and its tributaries is therefore

the most arid and desert. In the ranges of hilJs \n hich traverse its northern

part, and which reach the north-east extremity of the lake, abundance of

marine remains are found, and at forty miles distant from its present shore
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evidences of the former presence of the waters of the lake are abundant.
These hills, known as the Great and Little Bourzouk, prolong the northern
watersheds between Lake Aral and the Caspian into a table-land, called the
TJst Urt, extending to the south for about 400 miles, from lat. 41 to 44, rising

abruptly from the Lake and Caspian to the N.N.W., to about 640 feet ;

in some places it reaches a height of above 700 ;* a chain of calcareous hills

found at its base is near the sliores of the lake. This tract resembles the

steppes in everything but its elevation, which, exposing it to the whole force of
the wind, renders it unfit for habitation and dangerous to pass over.

The Lake, or, as it is more commonly called. Sea of Aral, is known to the
Southern Asiatics by the name Kharasm, by the Hussians as Cinaj, or Blue
Lake ; the inhabitants of tlie country, however, call it Aral Denghiz, or
the Sea of Islands. Situated between 43| and 47 parallels of north latitude,
and 58 and 61 meridian of east longitude, it has been estimated at 370
miles in length, and 124 in breadth ; its form approaches that of a parallelo-

gram with the S.W. angle cut off and extended to the south, in the long,

narrow, winding lake or marsh called Aybughir or Landan ; its surface is 117
feet above the Caspian, from which it is distant about 200 miles ; its area
is above 20,000 square miles ; it is shallow, and has no outlet ; its waters are

slightly saline ; it is said to be occasionally frozen all over in winter. The
eastern and southern shores are low and marshy, and in this part of the
lake are numerous islands, some of which are inhabited ; to the north and
ill the centre there are large islands covered with wood. Similar fabulous
marvels are related of this as of Lake Baikal. Sturgeon abound in its waters,

which, however, are said to be rapidly diminishing, and are so shallow and
encumbered with sandbanks that Hat-bottomed boats are used, but a depth of
37 fathoms has been found near the north-west coast.

4 The Caspian and Boundary of Europe.
—The Caspian Sea, or more

f)roperly
Lake, generally known now as, simply, the Caspian, is the largest

ake in the woi-ld, being 700 miles in extreme length, and 420 in breadth,

being about the same size as the Black Sea. Its coast line is irregular ; it

may naturally be divided into three parts : that on the north having the
mouths of the Volga and Oural : on the east the bays Morkroi and Man-
ghishlak ; while its west limit is the peninsula forming the bay of Arashan
to the south of the river Terek ; from tlicnce to Cape Apsheran, about 300
miles, the lines of the coasts are nearly parallel, but the eastern is deeply in-

dented by the Kouli, Deria, and Balkan bays ; the southern extremity has a

rectangular form. The shores of this lake are for the most jiart low, its waters

shallow, often not exceeding 12 feet at several miles from its northei'n shores;
in the centre, to the north, it varies from 100 to 300 feet, and soundings have
been attempted where no bottom has been found with 480 fathoms of line.

The waters of the Caspian are, like those of the Aral, decreasing, and are

probaljly 300 feet lower than they were in early periods of history ; they are
now 83 feet below the level of the Black Sea ; it has no tides, and in winter
the north part is frozen ; seals, sturgeon, and salmon abound in its waters.

This lake receives from the north and east the waters of the Volga, Kouma,
and Torek, which, as rivers of Europe, must be reserved for description with
that division of the Eastern Continent. At Cape Apsheran the mountain
chain of Caucasus extends itself into the lake; this must be considered a

spur of the primary chain wliich, forming the southern boundary of tlie lake,

extends into Asia Minor to the west, and joins the Ilindoo-koh on the east.

The spurs which, extending from the main chain on the south, separate the
Black Sea from the Caspian, and from the watershed of the river Kour,
are those which also form the boundary between Europe and Asia; they en.

close the valleys of Georgia, which are drained by that river and its aflluents.

These expand into a very fertile plain, 75 miles in width, abounding in corn,

* ButakofT gives it? avornRe elevation as between 200 and 300 ftet. Vide Journal of tli»

Poynl Ornr/raphical Socuty, lHr>3.
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hemp, flax, cotton ; tlic fruits, especially pomegranates, are very fine, the

grapes capable of producing the best aa ine, though that of the country is ill

prepared : numerous horses, cattle, and sheep, of the finest kind, are reared ;

the hills are covered \a ith extensive forests, composed of the trees common in

Europe, and contain vast stores of minerals, especially of coal and iron.

The area of these valleys is estimated at about 20,000 square milea, its

length 240, and breadth 120. The Koor, Kur, or Cyrus, has a course of about
500 miles ; its chief affluents are the Aras, Alayan, and Yara. The Aras has
a larger stream than the Kur ; it rises in the mountains to the south of Er-
zeroum. Tbe lower part of the united streams of these rivers communicates
with a cl'.ain of small lakes and swamps. A. large portion of the upper part of
this valley is volcanic, especially where the Traporanie falls into the Kur ;

here laj^ers of lava, from 20 to 100 feet in thickness, rest on volcanic rocks,
and beyond, a circular valley, from three to four miles wide, contains a lake
from which volcanic debris are continually ejected; this lake is about 500
feet in length, and situated 50 feet above the river.

The peninsula of Apslieran is not of great elevation—not, indeed, exceeding
1000 feet ; it is rocky, barren, and on the surface destitute of water. Some
fruits and grain are cultivated on the higher grounds, but from the soil naphtha
exudes wherever an opening is made ; of this spirit there are two kinds, black
and white, the former is used for coating the outer surface of roots and build-

ings, as well as for burning ; from the latter the inhabitants obtain light and
fire for domestic uses. Near Baku is a hollow, the surface of which consists

of sand, ashes, and sulphur, from the clefts in which naphtha is constantly
rising. A lake in the vicinity also emits flame without heat. The south,

portion of this district is formed into volcanic amphitheatres by the crowding
together of the spurs from the main chain of mountains ; and this character is

continued to the west round the sources of the Aras, where Lake Sivan oc-

cupies one of the largest of these valleys ; it is 5300 feet above the level of
the sea, above forty miles in its greatest length, and from six to twenty
in breadth ; it has at its north-west extremity an island of the same name ;

its depth must be very considerable, a 400 fathom line failing to reach the
bottom within a very short distance of the shore ; it is called from tlie colour
of its waters Gokcheh-derga, or the blue lake, more commonly Gukcha or

Kukcha. The surplus water of this lake supplies the Zcngue river, AA-hich

flows into the Aras from the north ; it is surrounded by extinct volcanoes

and projecting rocks of trap and porphyry. The valley of Somkhiti in the

neighbourhood is of similar character though it has no lake, but contains

immense deposits of lava and obsidian.

5 The South-Western Watershed of the Caspian.
— The sources of

the Aras approach those of the Euphrates ; here Mount Ararat rises

above 18,000 feet, but to the north the mountains are not so elevated,

few, if any, exceeding 10,000 feet in height, and at the sources of the
Kur the depressions of the chain is very perceptible. To the north,

however, the elevation increases ; the summits are covered \a ith perpetual
snow, and rise at Mount Elbruz to near 18,000 feet, and in Mount Karbek to

above 15,000. The term Elbruz should be applied to the whole range, im-

lying snow-capped. The Circassian name of the peak, AAhich is usually called

iibruz, is Orha Makna, moimtain of happiness. It is also called Orioif Gubb,—
heavenly mountain ; and by the Tatars Ildistaghtar

—mountain of stars.

The passes from the north into Georgia are diihcult; the principal, the Dariel,

passing to the east of Mount Karbek in long. 345, is about 8000 feet above
the sea level ; those between the sources of the Kour and Aras and the rivers

falling mto the Black Sea are lower and more available for transit. On this

side the chain of the Caucasus trends north-west round the Black Sea at

about thirty miles from its shore, decreasing gradually till it passes the fortieth

meridian, AAhere, at Gagra, the limestone, -which forms its summit at an eleva-

tion of near 800 feet, approaches close to tlie sea, leaving only a narrow pass ;

to the oast, granite and porphyry prevail and are flanked by masses of black
Bcliist ; beyond Gagra to the west the chalk formation supervenes, and the

I
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mountainous cliaracter of the east coast is changed to low, rounded,
and wooded hdls, with white and grey sheh-ing rocks forming the sea shore.

The valley of the Eioni river, the ancient Pliasis, which flows from the
west slope of iMount Elbruz, differs considerably from that of the Kur ; it

is covered with extensive forests ; has a humid climate ; the lower part is a

marshy level ; and its mouth is only thirty-four miles froni that of the river

Tchoruk. The valley of this river is extremely fertile ; coal is found here in

abundance, of excellent quality.
The Tchoruk rises to the south-west of Trebizond, and flows throngh a

valley separated from the sea-coast by a range of hills ; it has also a northern,

branch, which is separated by their mutual waterslied from the valley of the
Phasis ; it has a course of 170 miles ; its banks are steep, and its current

rapid ;
its extreme width scarcely exceeds 200 yards ; the greater part of the

country through -which it flows is well wooded, some portions very fertile,

but all mountainous. The north coast beyond the Phasis is also well wooded
and fertile, but consists of little available land save the narrow valleys of
the mountain stream, and at tlie edge of the Black Sea ; but that great basin

being ratlier European than Asiatic in its relations, will be considered together
with the Mediterranean, of which iudeed it forms the north-west part.

CHAPTER VIII.

THE WATEESHEDS AND EIVEES OF THE WEST.

1. Tlie primary watershed of West Asia, and its inland waters.— 2. Tlie Eiiplirates and Tigris.— 3. The secondary waterslieds of tlie south and coast district.— 1. The basin of the

llelniund and its west watershed.— 5. The table-land of S) ria and Arabia.— (i. The
watersheds of the western coast and basin of the Jordan.— 7. The peninsula of liinai, and
isthmus of Suez.

TllJi!
'Primary IVatcrslicd of 'Wa^t Asia.—It has been alroatly noticed

that the primaiy \\aterslied of Asia has its western extension from the

south of the Caspian round tlie headwaters of the Euphrates, and thence in

a soiith-westerly direction, forming the limit of the Medilcrriniean by its

eoutliern escar])ment; and in its northern slope the table-land of Asia Minor,
buttressed up I)v the secondary range of Anti-Taurus tuitil its outlet ill the

valley of tlie Ivizil-erniak. The centre from which the mountain ranges of

AVcst Asia diverge must then'fore be sought between the headwaters of tlie

Eupiirates on the south, the Karas on the east, the Kour on the north, the

Joruk and the Kizil-ermak on the west.

This district, situated in the north-west of Armenia, presents similar

characteristi(;s to the otlujr central masses of the mountain ranges of the
eastern continent; fur while here the greatest effect is undoid)ted]y to be
found, the highest ])eaks arc removed to some distance : Mount Ararat or

Aghri-diigli
—

is, indeed, at its eastern extremity, and has an elevation ot

17.211) feel above tlu; sea; but Mount Elbruz,in tlie noi'tli-west Caucasus, and

.(\giiri-(htuli, in Asia Alinor, are remote from it, and may be considered the

])oints oi junction of tlu^ secon;hiry with tlie jiriniary systems, on tiie nortli,

indeed ill dffined, Init very clear and definite to the west. Tliis district has,

like tJiat to the north, and those about the central tal>le-]and of the c(m-

tinent, its lacustrine basins, having no outlet to the sea: all these, indeed,

Burround tliat of tlie central table-land, which is of tlie same chnracter ; and
A\ ith them those of the Caspian and Sea of Aral are generally ranked ; but as

those alxmt tlie mountains nave considerabh* elevation, wliile the ba.-;in of the

Cysjjian is depressed even below the level of the sea, they cannot so well

be classified together. Without tliem, however, the basins of inland waters

of Asia extend from the Salt Lakes on the nortli, to those near the head-

waters of the Sotigary on the enst ;
and from the mountain district to the

Boutli of the llelmuud, aa far north as Lake Ualkash—i.e., from 30" to 125° cast
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long., and from 17° to 47° nortli lat., or tlirou^li 95° of length and 30° of

breadth, and may be roughly estimated as containing more than one-fourth

of the entire surface of the Asiatic division of the eastern continent.

The irregularity of the surface of this mountain district renders its de-

scription difficult, not^vithstanding it has been frequently traversed, as the

roads connecting the valley of the Euphrates, the Caspian, and Persia with
the Black Sea and Asia Minor pass by it ; althougli lower in elevation it is

not dissimilar in character from the other central masses of Asia, and may be
said to consist of a series of valleys, having for the most part a nortli-east

and south-west direction, with lateral valleys formed by the spurs projecting
from the main ranges ; of these three are distinctly traceable between
Armenia and the Black Sea, separating the waters of the Kizil-ennack from
those of the Joruk. The mountains belong to the secondary range of
Anti- Taurus, which stretches to the westward, while to the south-west
Taurus extends its volcanic craters, confining the valley of the Euphrates,
and giving it a south and east direction in its middle course. To the east and
south from the neighbourhood of Ararat the spurs from the main chain

diverge, stirround Lakes Tan and Urimeyah, and separate their basin from
the valley of the Aras on the north, the Euphrates on the west, the Tigris
on the south, and the Kizil-ouzan on the east.

Lake Van, situated between 38° and 39° north latitude, and 42° and 44°
east longitude, is about 80 miles in length from north-east to south-west, and
has three distinct and deep indentations to the north-east and west respectively,
the two latter forming the base of a triangle nearly equilateral, which would
enclose its waters : it may have in the centre a breadth of about 37 miles ;

in the west 15 or 16, in the east 9 or 10, and in its northern basin still less. The
surface is estimated as above 4500 feet in elevation ; the waters are saline,

and also contain carbonate of soda, which, in conjunction with sea salt (chlo-
ride of sodium), is found floatmg in masses. The lake occupies the bottom of
a volcanic amphitheatre ; it contains two large islands, one is named Aktamar,
a name extended to the lake by the Arminians ; a small herring abounds m
its waters.

Of similar character, but larger, is LakeL^rimeyah, or Shahee. whicli, though
not politically, is geographically in the same district ; it is 85 miles in ex-

treme length from north to south, and 25 in breadth, contracted towards the
centre by promontories extending into it from the north-west and south-east ;

it forms two basins, into the southern of which issue the waters of the river

Tabriz ; its waters are extremely salt, and may have an elevation of 1000 feet

less than those of Lake Van; it receives the waters of several streams.

The mountains which separate these lakes are often covered with snow in

the month of June, and in their southern valleys the head waters of the Zab
are collected. Eound Lake L'^rimeyah is an extensive and fertile plain. The
beauty of Lake Van and the country surrounding it is often celebrated by
eastern poets.

2 The Euphrates and Tigris.
— The river Euphrates rises from two

main sources in the mountain valleys of Armenia, the Murad on the south-

east, and the Phrat or Kara-su on the north and west. This latter gives
its name to the united streams, though the Murad is the principal source ;

but, as usual, the secondary- source, falling from the lower depression, has
been known from an earlier period as offering the most accessible pass across

the mountains.
The Murad rises on the south-west slope of the mountains of Ararat, the

two peaks of which, Allah-dagh and Aghri-dah, rise above the limit of per-

petual snow; its extreme elevation to the north-west is estimated at 17,210 feet

above the sea ; its lower at 14,320 ; the depression between forming the con-

nexion between the valleys of the Ivour and the Murad; and the sides sloping

gradually until their outlines are lost to the west and east in the mountains
which surround the headwaters of the Euphrates, and separate the Araxes
from Lake Urimeyah. The mountain peaks to the north-west must bo of nearly
equal elevation to the summit of Ararat, as they are covered with perpetual
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snow, tlie limit of which may be assumed as 14,000 feet. It may be remarked of
this mountain, that, hke all others covered with perpetual snow, it assumes at

its apex a conical shape, but it has, also, a ridge-like extension towards its

lower summit, which, when occasionally uncovered, rises in irregular and

lofty peaks. Here are plentif\il evidences of volcanic action, and iron and rock-

salt are fovmd in abundance.
The course of the Murad is first to the north-west and then to the south-

west ; but before it joins the Phrat it resumes the former direction. Its

length is estimated at 300 miles ; it receives the waters of numerous streams
from the mountains on eitlier side. The Phrat has its principal sources in the

mountains, about 150 miles to the east of those of the Murad, and flows

through a narrow valley in nearly a direct south-east course till it joins the

Phrat, in lat. 39^ east, long. 39' north ; and their united waters continue in

the same direction for about fifty miles in direct line, where, bending suddenly
to the south-east, they receive the waters of the Tokmehi from the north-
west ; continuing this course in direct line about sixty miles, they burst

through the secondary ranges, which here, in close proximity to the primary,
extend from the south of Lake Van to the shore of the Mediterranean,

forming an amphitheatre through which the affluents of the Phrat descend
from the north and east, and after a circuitous course, in direct distance
rather more than 100 miles, assume a final south-east course, which ia

continued to tlie Gulf of Persia, near Bir, or Eirijik, where they issue

from the hills : the elevation of tlie plain is only 630 feet above the sea : at

Tamosat, about fifty miles to the north-east of Bir, the rivers form a double

cataract, below ^^ hic-h point it is more or less navigable to the sea ; at Bir
it is only about KX) miles in direct line from the Gulf of Iskanderoon, the
north-cast angle of the ]Mediterranean ; at Balis, about seventy miles to the

south, it is only 120 miles from the Bay of Seleucia; this is nearly the
direct caravan route from Antioch, by Alepjio, to the Valley of the PJirat;
from Bir the river still flows in a confined and narrow bed ; and though
from this point Colonel Chesney descended the river in iron steam-boats con-
structed on purpose, yet it cannot be considered as navigable for commercial

purposes until within a short distance of Hit; between that place and Auah
there is a ford having only four feet water in the dry season.

In the latitude of Baghdad the Phrat approaches within forty miles of
the Tigris, and here the two streams are connected by several canals or

branches, nature and art having botli proliably assisted in their construction ;

about fifty miles below Ilillah, the ancient Babylon, situated in latitude 32° 28'

N. longitude, 41° 28' east, the river passes tlirough a marsliy district extending
about twenty-five miles, through Avhicli its numerous branches anastomose, and
here the main stream is in some places not more than thirty-five feet broad ;

ll(X) miles below Bir, at its confluence with the Tigris, the river has assumed
a north-west direction, and between those points its average inclination is six

and a quarter inches to a mile, its current from two to four miles an hour. From
the confluence of tlie rivers the united stream is called Shat-al-Arab; its length
to the sea is about 130 rniles; and the entire length of the Euphrates, from the
source of tiie Murad to the sea, although it has been variously estimated at

from loOO to 180<J rniles, cannot be less than the latter. In its middle corn-so

tlic Eii])hrates receives two aflluents from the left, the Bilikh and Kliabour,
the latter the more important, giving nearly an insular character to the country
b 'tween Alosstil, on the 'J'igris, and tiie ford above mentioned on the Eujthratcs,
]i:'lo\v which thcKhabour forms the main strt-am, and its conllux wilh IheTigi'is.
At Ilillah the J'Jnphrates is only 140 yards in width, but it flows at the rate

of about seven miles an liour ; in its lower course it is from 200 to S'K) yards
ia width, and flows throngh a very fertile level. The effect of the tidal

wave is experienced on the lOiiphrates as high as Arja, under the 31st parallel
of north latitude ; on the Tigris further north, Imt not nearly so distant from
its mouth ; the distance on the one being sixty and on the other thirty-five
miles.

The Khabour rises in the limcsLone range which furuis the south boundary
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of the valley of tlie Tigris, and extends from that of the Murad on the
north-west to the Sinjar hills, near Mossul. This river has two principal
sources, the Khabour to the west, and the Kas-al-Honali, or Nar-al-binjar to

the east ; botli run parallel in a south-east course, until they come into a line

with ^Mossul, where the east branch, bending to the south-west, the river con-
tinues that direction until its junction with the Euphrates ; before the junction
of the two branches the Khabour receives the waters of Lake Katonieh, or

Kutaniyeh, which contains au island, and may be about fifteen miles in length
by five in breadth.

The middle course of the Euphrates is through a country desert, without

irrigation, but capable of being made extremely fertile : near Annali, to the

north of the 3ith parallel, chalk is found. The river is bordered with tamarisk,
and embraces many islands, none of which arc inhabited. In tlie marshes of

Lemlouu, below Ilillah, the bank is covered with a tliick jungle of canes ;
this is

at present only a fit habitation for the bufi^alo and -wild Arab. On the west bank,

altliough now it receives no afllaents from the right, there are the remains
of former water- courses, that would indicate not only tliat the river has changed
its course, but that it formerly received tributaiy streams from that direction.

The country alwut the upper course of the Ivhabour is fertile and romantic
in its appearance, in some parts well wooded, and the plains covered during the

spring with most luxuriant pasture, and this is the general character of the

upper country in the valley of both the Euphrates and Tigris.
Tiie Tigris has its main sources in the district west of Lake Van. its most

western is in the east slope of the mountains which form the valley of the

Murad, and is about 5000 feet above the level of the sea
;

its eastern, the

Buhtan, rises near Lake Van, at, probably, a greater elevation, and these

unite about seventy miles to the south-east of the lake, before whicli, however,

many other streams have added the tribute of their waters. The upper course of

this river is extremely rapid, but at IVIosul it flows scarcely three miles an hour;
here it is 100 yards across, but between the point where it approaches nearest

to the Euphrates and its confluence with that river it averages 2000. and here it

has received the waters of its affluent, the Diala or Dijaleh, and between that

J)oint

and iVIossul it receives the greater and lesser Zab, and above Mossul the

virnib or Khabour ; this is scarcely more than a mountain torrent, but the

lower affluents are important streams. The middle course of the river is

interrupted by both natural and artificial dykes, and at Hamrun the hills

contract its channel to 150 yards ; it is navigable to fifty miles above

Bagdad for boats and vessels of light draught ; during the floods in spring its

waters rise twenty feet at .^[ossul, while those of the Euphrates do not rise

more than twelve ; not unfrequently at that period the lower course of the

rivers become united in one immense expanse of water, extending far beyond
their banks, and gi'eat quantities of mud and detritus in suspension are

jrought down from the hill country ; its course is estimated at above 1000
miles. Tlie greater Zab rises in the mounta.ius of Khurdisthan to the west
and south of Lake L^rimeyah from several sources, the eastern of which pass
to the north of the head-waters of the lesser Zab and Diala ; its course is

tortuous, and probably exceeds 200 miles in length ; it receives the Avaters of
the llowandiz and Khazir rivers, and its upper course is through precipi-
tous valleys and ravines

; it is rapid, but when it reaches the plain deeper
than the Tigris, and nearly as broad. The lesser Zab rises in the soutli-east

watersheds of the greater Zab, and flows through an undulating country to

the river stream, which they join respectively twenty-five and seventy-eiglit
miles below Mossul ; below this the Toak and Adorneli are aiflaents from the

left, and the Diala adds its tribute to the waters a little below Bagdad, near

Koural
; it also receives a considerable affluent from the north-east, tlie

Mendeli, but of the course and the courses of the rivers and country through
whicli they flow little is known.
From the confluence of the river to the sea one principal channel conveya

other waters to the sea ; this I'eceives a single affluent from the left, tlie

Kerhka, Kurah, or Karasu, the ancient Choaspes, which rises from several
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sources in. the Kurdish mountains to the south of Lake Urimeyah, from wlience
the waters of greater Zab and Kizilouzan flow to the west and east, and
which form tlie southern watershed of the valley of the lake ; it has several con-

siderable affluents, but the country through which it flows is little known ;

its course has a general southerly direction, and may be estimated as above 350
miles in length.

The principal mouth of the river, the Kohre-el-Busral, has a bar with only
three fathom water in it at low tide, but a channel extends to the east, and sur-

rounds a delta of islands, divided by seven channels, this is called the Hafar

Canal, and at its eastern extremity receives the waters of the Karoon, Karun
or Kurum, river, which rises from two principal sources, the one to the north
near those of the Koural, in about 34° north latitude, the other to the

east, from the slope of the table-land of Persia, in the Koh-i-zerd, about the
intersection of the 32nd parallel nortli latitude and 51st meridian east longitude ;

tlieir united waters are navigable to the east for boats to within six miles of

Sliuster, under the 3'2nd parallel ; its course is estimated at 250 miles. At the
south-eastern extremity of the delta of these rivers, the Jirahi, a small river, falls

into the sea. The four eastern mouths of the delta are not important, the fifth,

the Kohre Omegal, though seldom used, is navigable for vessels drawing ten
feet water ; the seventh, the Kohre Abdallah, is by some supposed to have
had direct communication with the stream of the Euphrates above Kornah, as

well as the ancient channels of that river to the west of its present course ; it is

broader and deeper than the Shat-al-Arab. The delta ot these rivers has in-

creased M ith great rapidity during the historical period, and now extends about

fifty miles from the Hafar Channel to the sea, and 120 along the coast.

Until recently little was known of the countries watered by these rivers
;
the

ancient civilization of which they were the theatre led to the conclusion that a

large proportion of the surface must be extremely fertile ; the accounts of the

ancient geographers and historians were suiliciently detailed to satisfy every
one that their surface must be as varied as the character of the inhabitants,
that much was ahvays, as it is now, the natural habitation of a nomad race,
that extreme fertility was confined to the immediate neighbourliood of the

rivers and lakes, and that much of the moimtain region was Mild and rugged,
but that its valleys were not the less luxuriant in their vegetable life than the

hills in the timber with which their sides are covered; nor has our more

recently acquired knowledge done more than confirm this ; by making us ac-

curately ac(|uaintcd with a few particular localities, we are able to form a judg-
nu'nt of the •whole, but this judgment does not alter that of antiquity. The hill

region is especially one of fruits and flowers
; the vine, fig, and olive grow

M ith peculiar ricliuess and vigour ; its present products are chiefly rice, cotton,
and tobacco, with herds and flocks of horses, sheep, and goats ; the striking
features of the low country are the abse-nce of trees, the short duration of

vegetation, and the abundance of aromatic plants ; great variations of tem-

perature take place, both on the plains and in the hill country, more, of

course, in the latter ; bituminous and saline lakes occur frequently in both.

The mountains no doul)t a1)ound in minerals, of these lead and copper are

worked in the u])per valley of the Eu])hratcs, and the latter at Argl\ana, to the
north-west of Diarlx'kir. The mountains about tlie head waters of the rivers

consist chiedy of igneous and volcanic rocks, granite, gneiss, schist, &c., with
lateral formations of serpentines and outlying sandstones and linu'stones; the

])oundary of the ]>lain of J )iarbekir to the north-west is of indurated chalk,
the ])laiu itself has an average elevation of about 25(H) feet above the sea. The
mountains to the east are cretaceous, broken, and interrupted by volcanic

rocks. The ])lains appear to be for the most ])art of sandstone, with ranges of

]iinest(jne traversing tlieni ; lower down the rivers a country of dates, rice, and

pnsturage is succeeded by canes, rushes, and saline niarsh(>s. 7\nteloj)es and

grouse ai)ound in the
plains,

wild fowl and bufl'aloes in the marshes; fish are

plentiful in all the fresh waters.



266 DESCRIPTIVE GEOGRAPHY.

3 Tlie Secondary Watershed of the South and the Coast District.—The
great range called Zagros, which forms the eastern watershed of the affluents

of the Tigris, and the southern of the Kizil-ouzan, must be considered a part of

the main primary range of the eastern continent ; its spurs in this direction

differ in nothing from those to the north-Mcst, unless they be more abundant
in vegetation, rising in lofty peaks 14,000 feet, covered with forests of walnut,
oak, cedar, fruit trees, vines, and roses, to a height of GOOO feet ; and of pine
trees still higher : to the south, however, well-defined secondary ranges, still

known by the same name, form the eastern limit of the valley of the Tigris,
and buttress up the great plains of Persia, in which limestone and sandstone

predominate ; the latter of very recent elevation, in some parts encroaches on
the lower course of the Tigris and its affluents. These ranges are for the
most part parallel, having a south-easterly direction, and foi-m narrow valleys,

enclosing the upper waters of the affluents of the Tigris and Kerah.
As already stated, of the western slope of this watershed, little is known ;

its eastern is the great plain of Persia, having an elevation of from 2000 to

3500 feet, and having no outlet to its waters from the south, these secondary
ranges are extended at but a short distance from the coast, untd they meet the

lower spurs of the Suliemanie range, and thus complete the circuit of the

country.
The coast district is still for the most part the sandy desert which

Alexander found it. The eastern portion forms the district of 13eloochis-

tlian ; its general elevation is very considerable ; Kelat, in latitude 28° 52'

north, longitude 66° 33' east, having an elevation of 6000 feet ; the Bolau
Pass to the cast, nearly the same elevation, the peaks rise above 10,000
feet. The rivers are inconsiderable in volume of water; one, the Dirstel,

though at the mouth only twenty yards wide and as many inches deep, is sup-

posed to have a course of 1000 miles
;

it falls into the sea in about longitude
61^° east.

Those mountains, where they have been examined, show the continuance
of sand and limestone strata, as well as of recent volcanic action ; iron, lead,

copper, antimony, sulphur, &c. abound ;
on them comparatively few trees are

found, and tlie products of the low lands are equally scanty ;
the date is found

on the desert plains, and horses, camels, sheep, and goats find maintenance.
This district extends 600 miles to the Gulf of Persia, and as many more along
its eastern coast to the delta of the Euphrates and Tigris.

4 The Basin of the ILehnund and its Western Watershed.— The river

Helmund, the Etymander of the ancients, flows through a country not dissi-

milar in character to that which forms the valley of the Oxus, the difference

between the northern and southern slope of these watersheds being taken into

consideration ; fertile only near the waters, it is more so than that of the Oxus,
the winters being less severe, the difference in summer temperature not being
60 great. This river rises from the south slope of the Oona Pass, in close

proximity to the head waters of the Cabool river, and flowing south and west,
IS lost in Lake Hamoon after a course of about 650 miles ;

it has one conside-

rable affluent, the Urghundaub, which, flowing in a parallel course for about
230 miles, joins it eighty miles to the west of the town of Kandahar ; before
their confluence the Helmund is, in spring, 1000 yards across, and from ten

to twelve feet deep, but is much reduced in the dry season. The principal
source of this river is estimated at about 11,500 feet above the sea, and if its

direct course be taken at 400 miles, may have a fall of about twenty -six feet

in a mile.

The Ghomul, a considerable stream, rises from several heads to the north-

west of the Urghundaub, of which it may possibly at one time have been an

affluent, but is now lost in the salt lake at Istada. Lake llamoou is also salt,

and is about seventy miles in length, by from fifteen to twenty in breadth.

It is of irregular shape, and said to be increasing in size ; the eastern shore
is marshy ; it has an island, on which is Fort Eustum, or Koh-i-najeh ; it is

the Seistan of the ancients. Lake Zurrali, to the south, is now nearly dry.
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Lake Hamoon receives, besides those of tlie Helmund, the waters of the

Furrah-rood, which has a course of 200 miles, from the north, and other small
rivers ; it has no outlet for its waters. The Zorah, which has a course of the
same length, rises to the south of the Doru, an affluent of the Helmxind, from
the north slope of the Bolan Pass, but loses itself in the sand.

The course of the Helmund shows the main slope of this district to be south
and west ; the greatest elevation of its watershed is to the north-east, where
the mountains rise suddenly to an elevation of 20,000 feet and upwards ; the

passes connecting this district with that of Balk, at the sources of the Helmund
and Cabool rivers, the Oona and Hajeeguk, are 11,000 and 12,400 feet in eleva-

tion, and that of Kaloo lying beyond, may be 13,500. The whole of this district

to the north and east is very irregular, and interspersed with mountains, and
hence is called Ivoh-is-than, or the hill country. The range named Suffeid

Koh, or white hills, which separate it from the valley of the Indus, rises

about 14,000 feet above the sea, and is prolonged to the south in an irregular
mountain district, of which the peaks known as the Sidiemanie range, form
the projecting spurs ;

to the east, the Suffeid Koh alone retains its snows

during the whole year.
The irregular valleys which slope down to the desert of Seistan are all

fertile, the sides of the hills covered M'ith forests of pine, oak, olive, and
fruits of various kinds, in great luxuriance. Three ranges have been traced
on these mountains, geologically, of which the third and lowest being sand-

stone, is barren, and the productions are similar to those of the hill countries

to the east ; the fruits are especially excellent ; and minerals of all kinds,

gold excepted, which, however, is not wanting, are abundant. The two

principal passes connecting this district with the valley of the Indus, are the

Khyber on the north and the Bolan on tlie south. The former connecting
the upper valley of the Cabool river with the main valley of the Indus, more
than 100 miles cast of the city of Cabool, and 150 from the sources of the

river, is suHlcient evidence that the range, through which it extends for

thirty miles, is to be considered secondary to that of the Hindoo Koh, being,
in fact, a continuation of the salt range to the west. Hemmed in by pre-

cipices of slate rock 1000 feet high, it affords difficvJt and dangeroiis con-

nexion between the lower and upper valleys, the latter connecting Kutch Gun-
dava with the Pishcen district, wliich again is connected with Kandahar by the

Kojuck Pass; the ravines, stretching above fifty miles north and west,

having an extreme elevation of 5793 feet above the sea ; here the Bholan river

rises, which waters the district of Kutch, and were its waters not absorbed
in irrigation, would form a considerable affluent of the Indus.

The desert lying to the west of Lake Hamoon, forms part of Iran, an appel-
lation ratlicr historical than geographical, and which has enlarged and con-

tracted its limits according to the political circumstances of these countries—
originally, perhaps, extending even to Syria, now, probably, limited to the
narrow district between Lake Hamoon and the eastern watershed of the Tigris.
The district known as the table-land of Iran, extends from the Koh-i-bundun,
the western watershed of Lake Hamoon, to the Zagros mountains, the eastern

watershed of tlic Tigris ; and from the Elbruz mountains on the north, to those

of the coast district already described, for about 500 miles in each direction.

Tliough arid, and for the most part barren, it has fertile spots wherever water
is found; these, tliough few and far between, are the resting-places of caravans,

by which commercial intercourse is carried on between India and the east of

Asia; our knowledge, tlicrcfore, of this country has l)ut little increased in

modern times. Its natural productions are salt, most niinei'als and metals
; and

horses, sheep, and camels constitute the wealth of its inliabitants ; it belongs,

physically, to the great belt of arid and unwatered land which stretches north-

east and .south-west from China (o Africa, and then taking a more easterly

course, is continued through tliat continent. Tlu; ]iriiicipal rivers of (his district

are the Bundeniis, wliicli, aCtcr a rai)id course (if alxnit 15() niilcs, falls into

Lake Bakhtegan ; and the Zcndarood, which, rising from the opposite slope
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of the same watershed to those of the Karuu, loses its waters in the sands of

the desert. Lake Bakhtcj^an is about sixty miles in length from west to east,

with an average breadth of ciglit miles ;
its waters yield salt in large quantities.

The elevation ofthe lower portion of this district maybe 200() feet above the sea.

5 The Tahle-land of Syria and Arabia.—The name Syria, like that of

Iran, has varied much in the extent of its application. Originally the same
with Assyria, by the appropriation of the latter to the eastern portion, the

former has been limited to the western ; yet we have no other name by which
to designate the conntry which extends from the eastern slopes of Lebanon to

the Euphrates on the east, and into Arabia on the south. The appellation,

desert, is not justly given to this district, it being a continuation of that

which, extending along the base of the lower ranges of the mountains of

Assyria, Persia, and India, is capable of being made abundantly productive

by cultivation, having a surface of fine mould, based principally on limestone ;

desert now, simply because deserted by industr}^, and given up by its bar-

barous governors to their still more barbarous subjects. Like the prairies of
North ximerica, it is the natural home of a nomad race, and ])robably will

never be cultivated but under the influence of immigration ; still the district

of Ilaouran, on the west, is the granary of the country, and gives sufhcient

evidence of what it might be in better hands. There can be no doubt that in

the early historic period it was thickly peopled, and studded with cities of im-

portance (see pp. 143, 14i). This is the natural country of the horse, as the

deserts, more properly so-called, of Arabia and Persia are of the camel.

The peninsula of Arabia has two well-defined districts of opposite cha-

racter—those of the coast, fertile, that of the ulterior, arid; this is tlieNedjedof
the Arabs, and may be again subdivided, being crossed by irregular ranges of
hills stretching from the Gulf of Persia to the Eed Sea. The principal of

these, the Jeb-el-Shammar, rising about 1000 feet above the plain. To tho
north of these the desert country, called by the Arabs, Shamah, extends to

beyond the thirtieth parallel, rising diagonally eastward to the Euphrates, and
to the south reaching the mountains which form the shore of the peninsula in

that direction. Of these portions the northern is better known, from the
route for caravans from the valley of the Euj^hrates to Mecca lying through
its plain ; yet the knowledge of this is extremely limited : it has been recently
traversed by Dr. Wallin ; the eastern portion, according to his account, appeal's
to have a surface of loose sand, while the western is rocky, and in some places

by no means wanting in fertility.
" Taken in the aggregate," he sa3's,

"
Nejd

presents an undulating and rocky surface, intersected on the west by oflslioots

of the hilly ranges which run out from the western chains, and in other places
varied by the occurrence of broken groups and isolated hills and peaks, aji-

parently unconnected with each other. The plains among these hills are of

greater or less expanse, and consist sometimes of '

nufood,' soft or clean sand,

producing a scanty desert vegetation, and sometimes of a hard and barren soil

totally destitute of verdure and lite ;" in the western parts sandstone predo-
minates, but crystalline limestone occasionally protrudes, as at Teima. This dis-

trict, though thus general^ barren, is not destitute of fertile valleys. Dr.Wallin
estimates it as about 250 miles across.

Possibly the entire of Arabia may be found to consist of two irregular
mountain valleys, sloping gradually to the Persian Gulf surrounded and inter-

sected, especially to the south and west, by spurs from the main chains ;

those continued from Lebanon to Sinai and Horeb, on the nortli. rise 7887 feet

above the sea : the mountains of Arabia reach an elevation of above 6000 at

the north-western angle, at Jeb-el-Tybut, to the east of the gulf of Akaba, at

Jeb-el-Akdar, atthe south-east near Muscat; and of above 5400 at Jeb Tudhli,
on the southern coast, neaj'the strait of Bab-el-Mandeb ; the general fall of the

country must, therefore, be east and west.

The coast districts of Arabia are very similar in character, on its three

sides, sejmrated as they are from the centre by mountain ranges of an average
height of 5000 feet, composed of granite, flanked with limestone, and on the
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south by sandstone : coral rock abounds on the coast of the Red Sea, the steep
cliffs of which are formed by that rock and sandstone. These mountains are
intersected by fertile and well-watered valleys, have plentiful pasturage for

larije flocks of sheep, and formerly produced conee in abundance; maize, wheat,

barley, indigo, sugar, tamarinds, dates, and other fruits, are plentiful, as are

valuable woods and gums.
The climate of the interior is excessively dry ; of the hiU country more

moist, the coast of the Bed Sea being healthier than that of the Gulf of

Persia, which is hotter and moister.

6 The Watershed of the West Coast and Valley of the Jordan.— From
the knot of mountains to the north-west of the sources of the Euphrates, the
chain of Libanus, with its parallel range, Anti-Libanus, radiates to the south, as

the Caucasus-Taurus, and Anti-Taurus do to the west. These two ranges must,
therefore, be considered as the prolongation of the main chain of western Asia
in that direction ; the one apparently terminating in the peninsula of Sinai, but
not to be disconnected from the eastern Avatershed of the Nile ; the other ex-

tending into and round that of Arabia ; and thus the Eed Sea appears to be the
continuation of the valley which they enclose.

To the north of these ranges the valley of the river El Aa'sy, the Orontes
of the ancients, opens an easy route from the Mediterranean to the valley of
the Euplirates, the mountain ranges being here depressed, and offering little

impediment to the transit. This river has a course of 240 miles, and would, if

cared for, be navigable for twenty miles from its mouth to Antioch ; at An-
tioch its course changes from north to west, where it is 150 feet wide ; its

upper course is rapid, as its name, El Aa'sy, the Eebellious, implies ; but its

lower has a fall of not more than five and a half feet in a mile ; it flows

through Lake Horns, Ems, or 3\!adez, which is about thirteen miles long
and two broad. The number of large cities and temples now in ruins, show
the importance of this country in old times, an importance which the return

of its natural trade with the East would quickly restore to it.

Libanus Lebanon, the AVhite Mountain, so called from the white limestone
of which it is principally composed, is separated from Anti-Libanus by the

vallej- of Cfcle-Syria, about ten miles in width. This country is deservedly
celebrated for its beauty and fertility ; the mountains producing valuable
timber especially cedar, and fruits, and the valley all things necessary for the
use of man

; the date palm grows on these mountaiTis at an elevation of

nearly 2000 feet. The snows are permanent on Jeb-el-Makmel and Jeb-cl-

Sheik, as also on Jeb-el-Sannin, to the south of the former, which has an eleva-

tion of *J:JoO feet ; the pass over Northern Lebanon to Zaleh may be nearly
551 K), and that on the road from Bevrut to Damascus about 5000; the
cedars may be about G<K)0. Jeb-el-^Iakmel, the cidminating point of this

range, is estimated as above 12,(MXJ feet in elevation
; and here the chain of

Anti-Libanus diverges ; from the north slope of the knot here formed, the
Orontes flows, while the sources of the Litany, the ancient Leontes, rise in its

soutli(>rn slope. This river has a course of aljove KX) miles, throughout which
it is for the most ])art a mountain torrent, unap])roachable, and impassable;
it is said that there are only seven places between the mountains and the sea
at which its ])assage can be eflectc'd ; nevertheless, in the valleys it is made
subservient to tiie jnirposes of cultivation. To the south of this valley another

knot, of which Jlerinon, or Jeb-el-Sheik, is the c\ilminating ])oint, rising to an
elevation of 10,000 feet above the sea, separates it from the valley of Damascus,
and of the Jordan, which having now no outlet for their waters, must l)e con-
sidered separate!}'. The fonner rnight be designated as a fertile plain, if its

extent and comparatively level surface were only considered ; hv\{ the luimerous
streams which flow from the mountains which surnmnd it, and give it its ex-

treme fertility and verdure, uniting at the bottom of its basin, form the Bahr-

el-,Margi, or Lake of the Meadows, which shows its true character. This valley,
from the abundance of its ilowcrs and fruits and the salubrity of its climate,
is one of the four paradises of Eastern poetr}'.
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The valley of the Jordan presents one of the most remarkable features of
the surface of the earth, on account of its great depression below the level of
the sea. This depression has only been satisfactorily proved within the last

few years by actual survey, although satisfactorily demonstrated by science

before (see Journal K. G. S., vol. xviii.), the very gentle declivity of the valley
from the north, and absence of an horizon by which to determine its level,

having deceived the eye of the traveller ; and even now it is difficult to realize,
when on the spot, the truth, which has been nevertheless most satisfactorily
ascertained.

The Jordan has a course of 120 miles, rising from two sources, and flowing
throughLakesEl Huleh,theMeromofthe ancients, and TabariyahG-eunesareth,
or Chinnerith ; throughout the greater portion of its course the river is very
rapid, and broken by cataracts, of whit-h twenty-five have been enumerated.
The principal source of the Jordan may be estimated as 2000, and Lake
Merom 100 feet above the sea ; Lake Tiberias is 755, and the Dead Sea 1312
below that level, which will show an average fall of the river oftwenty-seven feet

in a mile ; its upper course would not have less than fifty-five, its lower ten,
in direct linear extension, which, broken as it is by rapids and falls, must be

interspersed with deep pools and still water in many places ; this gives great
beauty to the river, the banks of which are constantly covered with verdure,
and is indeed the character of the river throughout its course ; at Jacob's

Bridge, to the north of Lake Kaleh, where it may be 100 feet broad, it has been

compared to a continuous cataract, but a temporary level is obtained in that

lake, or marsh (as it should more properly be called, being covered with aquatic

plants) , which is about four miles in extent either way, but increases considerablym the rainy season. The Jordan has two affluents, the Sheriat-al-Mandhur, and
the Zurkah; the former collecting its tributary streams from the southern slope
of the watershed of the valley of Damascus ; the latter, with several similar

small streams which fall into the Dead Sea, draining the western slope of the

mountains of Abarim and Jebel-ez-Zubleh, which form the watershed between
affluents of the Jordan and the Euphrates. Lake Tabariyah is in form oval, its

shores in many parts precipitous, giving evidence of volcanic action, which has
been continued until recently ; it is in length fourteen, and in breadth eight
miles. The Dead Sea or Lake Asphaltites, the Bahr-el-Lout or Sea of Lot of

the Arabs, is in length about thirty -five, and in breadth twelve miles
; as

already stated, its surface is 1312 feet below the level of the Mediterranean ;

and as it has a depth of above 2000 feet, the entire depression from Jeb-el-

Sheik possibly exceeds 13,500 feet, by far the most considerable depression
not connected jcith the ocean known on the surface of the globe. This lake

ha5 an extreme depth of 1350 feet near the centre, and the contour line of
100 fathoms approaches its shores, but the bay to the south has not more than
two fathoms water, and is in the dry season little better than a morass. The
south-western shores of this lake are volcanic, and several extinct craters arc

perceptible ; the south and south-east are low and marshy ; the hills

in this district present granite, gneiss, and dolomite : the waters are strongly

impregnated with salt, and bitumen was found in considerable quantities after

earthquakes Mhich took place in the years 1834 and 1837 ; rock salt abounds
in the vicinity, but the mountains are principally limestone. Of this, as of

other similar lakes, wondrous stories have been current, and in tliis case they
have received apparent confirmation from the miraculous transactions which
have happened on its banks ; of the localities connected with these, and even
of the country, its productions, and climate, modern travellers give different

accounts
;

it is of course in such a case very difficult to dispossess the mind of

preconceived opinions, or to make the necessary allowance for religious pre-

judices and predilections. At Jerusalem the maximum range of the thermo-

meter is from 45° to 80°; snow falls occasionally during the three first

mouths of the year, and in September the corn is green, and oranges begin to

ripen in January ; the fruit ripens in the next month ; the end of April and

beginning of May is the time of harvest ; but in the valley of the Jordan, by
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this time of tlie year, the heat is so extreme that everything is burnt up and
withered ; July and August are the first months in which grapes and olives

abound in great perfection ; maize and cotton are gathered iu September ;

October is the month of vintage ; November of rice harvest, and seed time
for corn ; December the only winter month, in which the plains recover their,

verdure, and give food to the cattle. This country might well be naturally as

it is spiritually, the joy of the whole earth ; and even now, in spite of the

tyranny and extortion of its governors, the insubordination of the Arab Sheiks,
the indolence and demoralization of the population, its natural wealth and

beauty cannot be concealed.

The mountains of Moab to the south-east of the Dead Sea rise to an eleva-

tion of 3000 feet, and are continued, as already noticed, into Arabia. From
the Dead Sea the valley is still continued southward, but gradually ascends
for about seventy miles to El Sateh, a little to the north of the thirtieth

parallel, which is the watershed of the country, at an elevation of about 500
feet ; from whence it again descends, and is continued into the Ked Sea,

through the Gulf of Akaba, the Sinus Elanites of the ancients.* This

country, the Edom of Scripture, is the Arabia Petraea of Ptolemy, well deserv-

ing its name ; its principal city, Petra, has been hewn out of the rock ; the
inaccessible character of the country has been the protection of its inhabitants

from their more powerful neighbours ; its barrenness an incentive to a preda-
tory life. The commerce of Palestine with the Bed Sea, and consequently
with Africa and India, must be dependent on its possession.

7 The Feninsula of Sinai and Isthmus of Suez.—This peninsula has

already been indicated as resulting from the continuation of the mountains of
the coast of Syria to the south. Physically, therefore, the whole coast dis-

trict from Mount Carmel to the eastern mouth of the NUe must be included ;

historically we know that it has been so : speaking of this district generally, it

may be said that the mountains of Syria extending southward as the west limit

of the valley of the Jordan or El Ghor, and the Wady-el-Araba, the continua-
tion of that valley towards the Red Sea, take a semicircular sweep to the west,
as far south as Jeb-el-Edjme, under the twenty-ninth parallel, corresponding
in outline nearly with the shores of tke Mediterranean, having a gradual
slope towards that sea, but broken and divided by spurs from tJie main hills,

which are more elevated, and massed to the east ; the plateaux immediately
below the Jeb-el-Edjme may be 2000 feet above the sea, that mountain

having an elevation of 4645, behind which, to the south the great mass of
Mount Hor, with its buttresses, Serbal on the west, and A bu Muzrud on the east,
rise respectively 8850. G753, and 87*30 feet above the sea, from which the highest
peak is not more tliaii thirty miles distant. The grand triangular knot is

separated from El-Edjme by the plain of Iladarah, which rising in the centre,
about 4000 feet above the sea, falls gradually towards the east and west. It

is also divided from Arabia on the east, and Egypt on the west, by the Gulf of
Akaba and the Gulf of Suez respectively, on the shores of which, at nearly
a right angle, the lofty Tybut Issum, Moileli and Agrib, rise above 6000 feet

in elevation.

The Jeb-el-Tyh, of which Jeb-el-Edjme is the centre, may be considered
as a continuation of the mountains of Edom, from El Sateh, if El Sateh be
the water parting I)etweenthe Gulf of Akaba and the Dead Sea; and also tJio

watershed of those torrents, which at some former time united in one stream,
fall into the sea at El Arisli, the Kliinoconira of the ancients, the outlet
of the valley between it and Sinai being, as already noticed, east and west.
That a great change must have come over this country since Abraham led his

flocks and herds through it, and all nations went down into Egyj)ttobuy food,
is

apparent ; which, whether it has been consequent on a rise of tlie land on
the snores of tiie Mediterranean, or a depression of the valley of tlie Jordan, or

• See, however, on this point, Jounial Uoyal Gco^aphical Society, vol. x.xiii.
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generally from tlie multiplied action of volcanic forces over a large surface in

many years, has yet to be determined.
As Lebanon and the spurs projecting from it in the extension to the south

terminate at the sea in bold headlands, the coast district is broken into small

fertile valleys, more fertile to the north in the neighbourhood of the moun-
tains, and becoming less so from want of water to the south, where the water-

shed is depressed. In this district the 'heat is considerable, tropical fruits

flourish, and the sides of the hills aflbrd plentifid pasturage for Hocks and
herds. The elevations to the west of the Jordan are of oolitic limestone and
indurated chalk, full of caverns and fissures, resting on a basis of silurian

rocks, which crop out in Lebanon. The limestone formation is continued

through the Isthmus of Suez into Egypt ; here it appears like steps tlirough
the shifting sand, and is interspersed with saline pools ; but when the w ater

of the Nile can be used for irrigation, the soil is found to be fertile. The
Isthmus is seventy-two miles in width. The pools or lakes, above alluded to,

are found principally on the south side, occupying the bottom of a valley
about twelve miles wide, to the north of Suez, which is only divided from the

sea by a uai*row strip of land, and may have been, not improbably, once filled

by the sea, as the lowest level of its waters is fifty feet below that of the sur-

face of the lied Sea. To the north tlie surface of the coimtry falls toward
the Mediterranean, and the valley of Egypt. It was formerly thought that

the level of the waters of both tlie sea and the river was lower than those of
the lied Sea ; the surveys of Mr. Stephenson, however, have shown that of

the two seas to bo the same, and leave little doubt that the valley of the Bitter

Lake was once a portion of the latter. In the months from October to May
the southerly monsoons heap up the waters in the gulf, so that their level is

at that time higher than those of the Mediterranean.
There is a remarkable similarity and a remarkable diversity of character

observable between the tliree great peninsular masses, Arabia, Asia Minor,
and Iberia ; their general character, shape, and position are similar, but their

external relatious and productions are strongly contrasted. Arabia, tlie most
southern and largest, has the least elevation, by much the least in proportion
to its extent, \Yhich is, with respect to tlie others, as seventeen to four, and
three, hence it does not approach the line of perpetual congelation, and is

deficient in moisture ; it has, however, the advantage in local attachment both

by sea and with the valley of the Euphrates, while the others are cut off from
the continent by the mountains which form the basis of the systems.

CHAPTER IX.

OF ASIA MINOE.

§ 1. General ilescriptiou.
—2. The watersheds.— 3. The inland basins and lakes.—

i. Tlie livers of the north.— 5. The rivers of the west and south.

/GENERAL Descripiio)!.
—Few portions of the earth's surface afford more

\jr interesting subjects for consideration than Asia Minor, eitlier in their

natural or liistoric relations ; occupying an intermediate position between
the great Etu'opean and Asiatic basins, connected by its river basin with the

interior of Asia, and by the proximity of its shores—as at tlie Hellespont and

Bosphorus
—as well as by the islands, with Em-ope, it has been the intermediate

stage of civilization ; it lies between 36° and 42"^ north latitude, and 20° 4' and

37° 50' east longitude ; its area may be estimated at more than 200,000 square
miles ;

it may extend 450 miles in length by 360 in extreme breadth, and its

coast line may be three times the length of the normal figure Mhich would
bound it, being a parallelogram, having its longer sides from east to west ; tho



THE WATERSHEDS OF ASIA MINOR. 273

greatest breadth is in the centre, on each side of which it decreases to 210
miles.

The mountain systems of Asia Minor, extremely irregxilar in their arrange-
ment, may yet be grouped into two great masses : that on the east forming a
vast triangle, covermg the head waters of the Kizil Irmak, united to the

mountains of Armenia on the east, and throwing out great spurs to the north
and west, having Mount Argeus for its culminating point at the apex of the

triangle ; and that on the west formed by Ak Dagh, which, though of less ele-

vation, projects its spurs, in broad and extended masses,in every direction, giving
to the western coast a varied and deeply-indented outline. These divisions

are united by the coast range of the south, an extension of Anti Taurus, which,

cvdrainating at Kara Dagh, only 75 miles from the coast, bends in a semicircular

direction round the great central plain, which is the peculiar characteristic of
Asia Minor, and may be 150 miles long by 1(X) broad. The great mountain
masses are formed of igneous and volcanic rocks, with chalk and limestone

superimposed, and, in the north, sandstone ; they have, therefore, two charac-

teristics, presenting themselves at their greater elevations, in rugged cliffs and

peaks, and in their extensions, especially on the margin and within the limits

of the great plains and river basins in rounded plateaux.
As the mountains cover the greater portion of the surface, and in their

ramiiications enclose considerable basins, the drainage into the sea is not in

proportion to the extent of the area. The rivers are rapid and intermittent as

to the quantity of their waters, the lower courses subject to inundations, the

upper to drought.
2 The Watersheds.—It has already been noticed (p. 261) that the point

of divergence of the mountain systems of Asia Minor must be looked tor about
the head waters of the Kizil Irmak, and here, near the intersection of the
37° meridian east, from Greenwich, with the 39° parallel of north latitude, the

pass connecting the head waters of that river with those of the afiluents of the

Euphrates and the Seyhoon approaches (j(XK) feet in elevation. Irregular
but lofty chains, (the ancient Taurus ?) of which little is known, connect this

point with the coast chains of Syria, these may culminate in Giaour Dagh, at

above ll,fX)0 feet ; but the pass which connects the head waters of the Djeihoon
with the Gcksou affluent to the Euphrates does not much exceed 320<).

Two long parallel ranges, commonly known as Anti Taurus, extend to the
south-west for nearly 100 miles, at about ten miles distance from each other: the

eastern, com])aratively unbroken, is sufhciently elevated to be covered with snow
in summer ; it culminates about the centre in Binlioa Dagh, below which lies to

the north-west a lower parallel range, covered with wood ; the western, more
broken, is known under several local names ; it culminates about the centre in

Katran Dagh, where the sources of the affluents of the Kizil Irmak closely

aj)proximate to the centre of the upper valley of the Sej^hoon, on either side

the ])uss of Sarris
;
the mean elevation of this chain may be 4.000 feet, its cul-

minating points probalily exceed 7000. The greatest elevation in this district

a])pears, however, in Kernes Dagh, a transverse chain at the south extremity
of Anti Taurus, which rises above 11,(X)0 feet.

The slojjc of the western chain to the valley of the Kizil Irmak in the

north is first abrupt, and then descends in a succession of terraces, forming
shallow paralK'l valleys ; the north-eastern extremity extends, in a series of ele-

vated plateaux, towards the mountains of Armenia. The principal watershed
between the Kizil Irmak and Seyhoon is continued westward in the two spurs
of Kale Dagh, and the soutliern of which forms the connecting link with Mount
Argeus, and rises ()5'KJ feet. iMount Argeus, Ardjis Dagh, the culminat-

ing point of the eastern systems of Asia Minor, stands, as usual, in advance of

the main watershed, on a plateau of al)Out 2<K) square miles in extent, of irregular

shape, about forty miles f^rom north to south, and as many from east to west, l)ut

having its greatest extension to the south, on which side the longer slope is

covered with volcanic cones projecting from the basaltic rocks, which form the

II. T
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body of the mountain, a feature repeated on the north-west, but on a more
irregular and broken surface, even beyond the basin of the silvery Salt Lake,
the eastern limit of which is indented with numerous ravines, at an elevation of
above 4000 feet on the north. The descent is precipitous to the valley of the

Kara-sou, an affluent to the Kizil Irmak, while the eastern projections aro

marked by the isolated peak of Karmas Dagh, abounding in fossil remains.

From the upper plateau. Mount Argeus appears in two conical peaks, the
eastern rounded in form, the western '

bristling with needles and furrowed
with cavities,' and forming, on the north-east, an immense crater-like funnel,
remarkable for its depth ; the western peak is the most elevated, and reaches
an altitude of about 14,500 feet. The highest point yet attained, the inclination

of the side of the cone being 50°, has been about 11,500 feet, which may be
considered the limit of the snow-line ; glaciers descend into the valleys on all

Bides. This mountain is the centre of a triangle formed by the chains already
mentioned with those of Hassan Dagh and Kodja Dagh to the west, seventy-
five miles from north to south, on a ba.se of 175 miles from east to west, the
sides being above 100 miles in length, the apex at south in Ala Dagh, and the

angles in Tonnous Dagh to the east, and Kary Oglan Dagh on the west, the

valley of the Kizil Irmak forming the base to the north. Hassan Dagh, on
the west, has an elevation of 9000 feet, and throws out considerable spurs ;

these rise 5000 feet to the north-west, spread into extensive plateaux, of alwut
4000 feet elevation. Yekil Dagh unites Hassan Dagh to the apex of the

triangle by a steep wall of rocks, furrowed by gorges; and here is the principal

pass of Misti, from the plateau of Mount Argeus to the central plateau of Asia

Minor, at an elevation of 5000 feet; M'hile another, somewhat lower, opens com-
munication to the south and east with the valley of the Seyhoon. Hassan

Dagh is formed of trachytic rock, and from it extends, to the west, the almost
isolated mass of KaradjaDagh, covered with cones and craters, one of peculiar

shape, rising from the centre of Salt Lake at the base ; this is connected with
the mountain ranges to the west by extensive plateaux, which form the limit

of the upper basin of the central portion of Asia Minor, the tertiary plain to

the north being separated from it by conical hills, like palisades ; the general
elevation being about 4000 feet.

The apex of the triangle already described, Ala Dagh, is separated from
the range of Anti Taurus by the gorge of Farach, and, on the west, from

Boulgar Dagh by the pass of Genzel Thoro, or Thoroglou, the Pilae Cilieia' of
the ancients, where the harshest features of Alpine scenery are conspicuous ;

both opening to the upper valleys of the Seyhoon. This great mountain mass
culminates about 1.3,750 feet above the sea; its north face is distinctly defined,
and its western summits rise in picturesque peaks ; on the north, ranges of
chalk hills form parallel valleys ; on the east, terraces, divided by pointed rocks,
descend gradually, also forming parallel vaUevs, at an elevation exceeding
7500 feet.

Boulgar Dagh extends the range of Anti Taurus into ancient Cilieia, cul-

minating more than 13,000 feet above the sea; the south and east faces are

precipitous ; the vine fails here, at an elevation of 6000 feet on the north side,

but flourishes at that elevation on the east side ; it stretches to the south-
west in wide plateaux to the valley of Ermenek-sou, as well as to the north-
west. The pass of Karaman, opening communication with the valleys of

Cdicia, may have an elevation of above 7000 feet.

The coast chains of Andricus and Imbarus, to the south-west, present inac-

cessible precipices towards the sea ; these surround the fertde and beautiful

valleys of the Ermenek-sou, and join the deep gorges and rugged peaks wiiith

are formed by the north-western spurs from the great mass of Geuk and
Tinas Dagh, which extends to the west fifty miles along the coast, and culmi-

nates 11,(300 feet above the sea; these spurs extend to the isolated penk of
Kara Dagh, which rises from the plain opposite to linradga Dagh. From
Tinas Dagh, rugged spurs extend southward to the sea, forming the valleys of
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the small rivers whicli flow into the Gulf of Adaliya, and culminating in Boz
Bourun Dagh, opposite the centre of the gulf, about thirty miles from the shore,
at about the same elevation. Kara Dagh is the point of junction to the west of

the coast chains, and their irregularity and rugged character is seen in the pass
from the valley of Lake Kestel, being nine miles long, at an elevation of 35(X)

feet. Kestel l3agh, extending to the south, joins Kizildga Dagh and Elmalu

Dagh, having an elevation of nearly 12,000 feet ; here tlie mountains are divided

by narrow and deep gorges, forming funnels and craters ; their peaks are lofty,

reaching up to and beyond the snow-line. The unbroken semicircidar mass of

Baba Dagh presents an amphitheatre to the west, and its extension towards
the north is formed by three chains—Lida, Grinium, and Latmus—which
extend to the Gulf of Mendelia, and to the north spread out into the plateau
of Beck Perraak Dagh (round the base of which the Meander flows into the

sea), surround Lake Akiz, and are reproduced in the islands of the ^gean ;

the southern spurs form the promontory between the Gulfs of Kos, Syme, and
Makri, and appear again in the island of Ehodes.

The region of lakes to the north is encircled by a range of mountains, ex-

tending above 150 miles, from tlie spurs which unite them to Karadga Dagh
and the mountains of the east, to the southern spurs of Ak Dagh on the west ;

on the east it is formed of two chains, parallel for near 100 mUes, Sultan

Dagh on the south, and Emir Dagh on the north ; here isolated peaks attain

considerable elevation, and from them broad masses spread to the south and
west. The elevated platform between tliese ranges and Kestel Dagh to the
south opens communications in all directions : those from east to west have an
elevation exceeding 4000 feet over the southern spurs of Svdtan Dagh ; that to

the north, through a deep ravine, does not exceed 3500 feet, w hich is about
the elevation of the passes to the south leading to Kestel Gheul.

The northern watershed of the Meander is fcn-med by ancient Missoguis,
which extends to the coast near GumuchDagh, or Silver Mountains, and Samson
Dagh, and is continued through the island of Samos from the eastern extremity,
the ancient Tmolus diverges towards the north-west, and extends in irregidar
broken spurs along the Gulf of Smyrna, and to the island of Kios

; its exten-
sion to the west approaclies within three miles of the sea, is massy, and fur-

rowed with deep gorges ; the pass leading over Missoguis by Djuma Dagli has
an elevation of 4500 feet ; there does not appear to be any pass over Tmolus
until towards tlie western extremity. To tlie south, Ak Dagh, which is

the centre of the western system of Asia ]\Iinor, extends its massy spurs
in every direction; these are more remarkable for their breadth and

solidity than their elevation, Ak Dagh, rising only about 9000 feet above
the sea ; Emir Dagli and Sultan Dagh must be considered the extensions
to the east ; and on tlie west, Mouzluk Dagh stretches in solid mass for

fifty miles, almost to the shore of the Propontis, throwing out three con-
siderable spurs to the west and south, enclosing valleys, which, however,
do not attain a greater elevation than 2500 feet, nor do the passes to the
north-east and west of this chain rise above 15(X) feet ; that of the Ougundja
Yaila, to the east, is estimated at rather more than KXX) feet, and here the

countrj- is broken into fertile valleys and verdant ])lateaux, where the grass in

winter flourishes, and the waters are never more than slightly crusted with

ice; to the south, however, Hassan Dagh terminates in tlu^ bold
trnehytic

heights of Dumaiilu Dagh, culminating 5(J00 feet above the sea. Madara
J)agli, to the north, is a mass of syenite, l)ut Oulevan Dngli, its soulheru

extremity, slopes gently towards the Gulf of Mytilene, liaving a ])lain three
miles wide at its Ijase.

The syenite rocks of Oulevan are of most irregidar and romantic aggre-
gation; to the north they assume ini])osing forms, broken l)y rugged peaks
and rocky defiles. Tlu! higliest elevation of the ])ass across this chain

a])|)roaclies closely to 2i)'K) feet ; a race of Troglodytes inhabit it at an eh'vation
of 10<J0 feet. Similar features are apparent in the mountains ou the northern
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coast of the Gulf of Adremia, •wliicli attains an elevation of 6000 feet. Here
is Kas Dagh, known as Mount Ida. To the west and north the mountain
forms are more regular and gentle, being composed of rounded masses, for

the most part covered with pines ; but the rugged, black trachytic rocks appear
again on the southern shore of the Propontis, in the isolated mass of Kapou
Dagh, the ancient Cyzicus. Terraced hills and undulating wooded country
characterizes the coast to the east of the Bosphorus. The western spurs of Ak
Dagh are extended across the central plains of Asia Minor, in plateaux which
connect them with the mountains to the north of the Great Salt Lake ;

the south-

ern spurs of Ketchich Dagh, the Mysian Olympus, connect it with Ak Dagh and
the extensive plateau of Mourad Dagh. This is one of the most important
mountain ranges in Asia Minor, it culminates at above 7000 feet, and its

snowy summits are seen from Constantinople, sixty miles distant ;
it slopes

rapidly to the valley of Lake Apolonya on the west, and extends a consider-

able sjnir to the east into the main valley of the Sakaria, its southern extremity,
Moualar Dagh, is crossed by a pass nearly 4000 feet above the sea, remarkable
for the picturesque grouping of the rocks which form its gorge. The rugged
trachytic mass, Karakaya Dagh, is opposed to Olympus on the east, and rises

in gigantic precipices ; from it continuous ranges extend for 100 miles to the

shore of the Black Sea, and it is crossed by a transverse range about the centre,
where the elevation may reach 7000 feet.

Tlie limit of the great central basin on the east extends from Mount Argeua
by Kodja Dagh and the basins of the Great Salt Lake, to Kartal and Kure
Dagh, which are the connecting links between the southernand northern chains,
of which latter Ala Dagh is the most important, extending for 150 miles, until

it meets the western spurs of the Karakaya Dagh. Ala Dagh culminates about
7500 feet above the sea ; its western extremity is an elevated plateau, a deep
valley and torrent intervening ; numerous streams flow from the flanks of this

range, which, extending to the east in Ichik Dagh, is crossed by a transverse

line of trachytic peaks ; the sides of this chain are remarkable for the beautiful

parallel valleys formed by five distinct ranges of heights. Ichik Dagh extends
to the south in Hussein and Hassan Dagh ; the latter had sno^v on its summits
in June. To the south the granitic ranges extend along the eastern basin of
the Great Salt Lake ; these have a mean elevation of about 4500 feet, and are

crossed by numerous defiles ; here the triple rampart of Kodja Dagh is con-

nected with Mount Argeus by the plateau of Chelir, having a deep valley to

the east, through which is the pass to the southern central plateau and the

valley of the Seyhoon, by the southern extremity of Hassan Dagh, uniting with
that of Misti ; the vipper plateau may have an elevation of 6500 feet.

To the north of Ala Dagh, the parallel ranges of Dogdou and Ilkas Dagh ex-

tend for 100 miles,and beyond Alfer Dagh forms the coast line ; these are crossed

near the centre by a pass leading from the little river Daourikan, which at its

summit in the northern chain attains an elevation of nearly 2000 feet, and
over the central mass of above 7000 feet ; the sources of the torrent Kara-
dere being 6000 feet above the sea, and the lateral valleys 4750 feet. Ilkas

Dagh was covered with snow on its superior summits in August, 1850.

Yuldouz Dagh, a spur from the loftier chain of Keuch Dagh on the east,

which unites with the mountains of Armenia, spreads in broad terraces between
the head waters of the Kizil and Yekil Irmak ; the pass across the chain

between the valleys of the two rivers by the Yuldouz, an affluent of tlie

former on the right, is through a defile at an elevation of about 3750 feet. The

plateaux of Yuldouz extend westward nearly 100 miles, and then bend norfli-

ward round and between the affluents of the Yekil Irmak, presenting rounded
surfaces not reaching 4000 feet in elevation. To the north-east, however, Kourt
BeUi Dagh and Kal Boyuz Dagh, the northern spurs ofKeuch Dagh, between
the eastern affluents of the same river, present lofty and rugged ramparts ;

to the south and west the greater elevations are continued in Ak Dagh, con-

sisting of parallel ranges, presenting fertile valleys and verdant plateaux, and
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culminating at the north-east in Nalban Dagh, at nearly 8000 feet ; here are
silver mines at an elevation of 4750 feet. The slope of Ak Dagh is very-

gentle to the north-west ; there are gorge-like valleys, from east to west these
are traversed by passes from the south, the highest elevation of which is 4750
feet. On the west, opposite Ak Dagh, Tchitchek Dagh presents a plateau
furrowed by valleys and crowned by granitic hills ; the valleys between these
mountains are of higher level than that of the Kizil Irmak, and the Pass ofYuz-
gat over the western extension of Yuldouz Dagh, has an elevation of 6500
feet ; the gorge to the south being formed by precipitous rocks. To the south
of Tchitchek range is the great plateau of Bozok, presenting a circular face,
for near 100 miles, to the valley of the Kizil Irmak, round which that river

bends to the north ; the elevation may be about 5(X)0 feet ; it is separated from
the valley to the south by granitic ranges with deep gorges, nevertheless,

vegetation is here luxuriant.

The extensions of Yuldouz Dagh to the north present themselves on the
coast in rounded forms not exceeding, at Bouchalan Dagh, 5000 feet in elevation,
over which the summit of the pass from the coast to the central basin of the
Yekil Irmak is about 40(X) feet. To the east, however, the chains are more

lofty and better developed, and beyond the vast marshy plain at the mouth of
tlie Yekil Irmak approach the coast, which is famous for its beauty, yet
inferior to tliat of Cilicia and the rest of the southern coast of Asia Minor.

The central basin of Asia Minor may be estimated at 6000 square miles in

extent
; the most level portion is the upper or more southern, the basin of

the Great Salt Lake, undulated with isolated mountains forming the buttresses

of plateaux rising from it. The upper basin of the Sakaria is also of very
varied character. The tertiary plain of the upper basin of the Kizil Irmak

may have an extent of 10(J0 square miles from the junction of its principal
soui'ces at the foot of Yuldouz Dagh. The great plain or Yaila of Ouzoun,
about the head waters of the western affluents of the E;iphrates, east of the

pass of Ouzoun, extends 250 miles, at an altitude of 5500 feet.

3 The Lakes and Inland Hasins.—From what has been already said, it

is apparent that, by much the larger portion, the surface of Asia Minor is

covered with mountains ; and that these enclose, in many parts, basins which
have no communication with the sea. As in Asia generally, so therefore in

Asia Minor, an account of the lakes forms an important element in its

dcbcription. They may be divided into four classes :

1. Lakes of fresh water not belonging to river basins.

2. Lakes of salt water deriving their saline properties from the geological
formation of the basins.

3. Lakes of brackish water often showing former connexion with the sea.

4. Lakes forming part of the course of rivers.

To the first, commencing from the north-west, belong the Lake of Nicome-
dla, or Sabandja Gheul, its area is estimated at twenty square miles, its circum-
f( Ti'iice thirty miles, and its elevation 375 feet above the sea. The position of

the lake, in a depression between the Sea of Marmora and the lower course of

the river Sarkaria, has suggested a connexion with the Black Sea. The shores

arc riclily wooded and fertile. The Lake of Nicea or Isnik Gheul, is in area

forty-five square miles, in circumference forty miles, and in elevation about KJO
feet ; three miles distant from the sea, it is separated from Lake JVicomcdia by
Boroudjouu Dagh, and by the range of Olympus from Lake Apolonya; it

probably has connexion with tlie Gulf of Isniid.

To the south of Kemir Daghand Kcstel Dagh, there arc several small lakes

of this class, varying in area from three to six miles, at considerable elevations

above the sea, receiving small mountain streams, but having no outlets ; the

largest of them is Kestel Gheul, ^\hi(•h is intermittent, but has an area of

Twelve square miles, at an elevation of 3250 feet above the sea. This lake re-

ceives the considerable stream Istamak Tchai from the south.
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Lake Eguerdir, lying among tlie soutk-westem spurs of Sultan Dagh,
bounded by lofty rocks interspersed with the richest vegetation, and having
many islands, is famed for its beauty ;

its area is about fifty sc[uare miles,
its circumference may be seventy-five miles, it being prolonged m a narrow

gulf to the north-east, and its elevation about 3200 feet ; it receives from
the south the surplus waters of the small lake Geude, distant ten miles.

Lake Kereli, or Eey Chehr, lies between the south-eastern spiirs of Sultan

Dagh, and the rugged ranges of the coast; is in area 120 square miles, in circum-
ference seventy-five miles, and in elevation above 4000 feet. Beautiful valleys

open round this lake, crowned to the south with sno-ny peaks ; its waters are
Baid to be supplied from subterranean springs, and it may not be improbable
that they are affected by the emission of gases from the rocks which form its

basin ; it is united with Lake Soglila, twenty-five miles distant to the south-east,

by the small stream Bey Chehr ; tliis, however, as well as the lake, was dried up
•when visited by Tchihatcheff. Several small fresh-water lakes, the dimen-
sions of which vary with the season, lie in the valleys between Sultan Dagh
and Emir Dagh.

Lake EregU, or Bektik Gheul, situated on the southern edge of the great
central basin, is surrounded by marshes, but may have a normal area of
twelve square miles, at an elevation of 4125 feet.

In the second class we find two small lakes below the southern spurs
of Sultan Dagh, Tchurouk-sou Gheul and Bouldou.r Gheul ; the waters of
the latter are strongly impregnated with sulphates of soda and magnesia,
and chloride of sodium, like the German mineral waters at Seidlitz, &c. ; the
area of these lakes may be about twenty square miles, their elevation about
3000 feet.

The Great Salt Lake, par excellence, Touz Gheul, lies at the foot of Kodja
Dagh, and the western spurs from the great knotof Mount Argeus. It has an
area of 175 square miles, a circumference of seventy-five miles, and an elevation

of 3550 feet. In the summer a mass of saline incrustations rests on the blue

clay which forms the bed of the lake ; in winter this is raised by the water
of the several streams which flow in from all sides increased by the rain ; the

glistening whiteness of the salt contrasts singularly with the verdure of the

surrounding hills. Many small salt lakes are found in the plains to the south
and west ; one of which, below Karadja Dagh, yields salt in equal abundance, as

does Lake Develi Kara Hissar, or Givach Gheul, on the western side of Moimt
Argeus, at an elevation of 4600 feet ; and Lake Pallas, a very small lake in the

upper valley of the Kizil Irmak, and many others in the same valley, which
is a region of saline deposits, stretching eastward beyond the thirty-seventh
meridian east longitude, some of -which are more than 5000 feet above the
sea. In the great central plains to the east of Emir Dagh, there are also

lakes belonging to this class, the waters of which are brackish and bitter, and
are the harbourages of multitudes of wild fowl ; and one to the north, in the

valley of the Soaumer-sou, at an elevation of 5625 feet on the southern slope
of iLeredi Dagh. Merniere Gheul, lying in a lateral valley among the lower

spurs to the south of Ak Dagh, and close to the valley of the Caister, is also

saline ; its surface is scarcely above the sea level, it has an area of nine miles.

Of the third class. Lake Akiz Tchai is probably the remains of the Gulf
of Latmus, it has an area of eighteen square miles, and its surface is about

100 feet above the level of the sea. Kendjez Liman, to the south of Boz Dagh,
as its name (Liman Gulf) implies, was also probably once an inlet of the sea ;

its surface level is lower than that of Lake Akiz Tchai, its shores are marshy,
and it receives several small streams. A large marshy tract, indicating
similar changes, lies at the head of the Gulf of Adahya, between the rivers

Ak-sou and Kempru-sou.
The fourth class will be naturally included in the description of the rivers.

4 The Rivers of the North.—The longer slope of this country being to

the north, the largest rivers of Asia Minor fall into the Black Sea ; of these
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the more important are the Yekil Irmak, the Kizil Irmak, and the Sakaria.

The Yekil Irmak rises in the Kourt Belli Dagh and the northern slopes of
Yuldouz Dagh, in close proximity to the northern sources of the Kizil

Irmak ; at the pass of Tokat it has an elevation of 1650 feet ; the average fall

may be five feet to a mile, and in its middle course it flows between precipitous
rocks, it there holds carbonate of lime largely in solution ; it is shallow, and

generally fordable, its banks rocky to witliin twenty miles of its mouth. The

principal affluent of the Yekil Irmak is the Tchekerek-sou, which rises to the

south of the pass of Tokat, and encircling the plateau of Devedji Dagh, join8
the main stream in its middle course ; the upper extremity of its valley has an
elevation of near 4000 feet ; its length may be estimated at 100 mfles ; anotlier

aflluent of the left is the Terchan-sou, which flows through the beautiful

plain of Sulur Ovassi, and then receives the Sousandji, which has its rise in

the little lake Ladik, 3250 feet above the sea, and encircles Boucharlan Dagh,
The Tchoterlu is also an aflluent of the left. The only affluent of the right is

the Kouli Hissar, or Guermeli, which has its source in the moimtains of

Armenia, to the north and east of Geuk Dagh, and must have as great a

length as the main stream.

The little river Terme, as its name seems to imply, flows through a valley
noted for its hot springs, to the east of the Yekil Irmak.

Tlie mouth of the Kizil Irmak is about forty miles from that of the Yekil

Innak, in direct distance across a deep bay, into which no streams flow worthy
of notice. The main source of this river is in the Gueimbelli Dagli, at an
elevation considerably exceeding 7500 feet ; here a torrent, it is joined by
other torrents from north and south, which, uniting, flow tlirough a deep and

rocky bed from east to west, below the northern spurs of Mount Argeus, where
it receives the Kara-sou from the south ; from hence it flows in a semicircular

course to west and north, round the spurs at the base of t'le plateau of

Bozok, where the fall is thirty feet to a mile, and continues its course to the

north with great rapidity, through a narrow gorge of syenite rocks, from
w hence, flowing between lofty plateaux in a serpentine course, it issues on the

fci-tile plains of Hadji Ilamsa, and receives the Deverik-sou from the west.

This may be considered the lower course of the river, w Inch now assumes a

north-westerly direction below the rugged sides of Ilkas Dagh ;
here it

receives the Geuk Irmak from the west, about forty miles in direct distance

from the sea ; its length may be estimated nearly 7tMJ miles
;

its width varies

extremely, even at the mouth ; its name, Kizil (Red), indicates the quantity of
sediment brought down by it from the mountains. The affluents of this

river, in its upper course, are unimportant ; in its middle course it has only
one from the right, the Delidgi Tchai, which has its rise in the western spurs of

Ak Dagh, drains the great plateau between the Kizil Irmak and Yekd Irmak ;

it may have a course of 150 miles ; but in summer much of its upper channel
is dry, and many of its affluents are only w inter torrents ; its course is little

kiunvu; about the centre it has an elevation of 350() feet. In the lower
c<jurse of this river, the affluents are on the left, these are the Deverik

Tchai, which flows through the long, narrow valley to the north of Ala

Dagh, and Ichik Dagh from west to east ; its length may be seventy-live
miles ; its affluents are torrents from the northern face of Ichik Dagh, and
much of its channel is dry in summer: the Geuk Irmak, whix'h rises at an
elevation of about 1JJ<K) feet, in the g<jrge between Dogdou and likas Dagh,
and fhnvs with a rapid .and deep stream tlirough a narrow valley, henuned in

w ilh mountains, where, at its junction with the main stream, it forniH a highly

])icturesque defile; it has for aflluents immerous torrents on the right: one,

tlie Stavros Tchai, formed by the confluence of two streams, rising on the

Taouchan Dagh, at an elevation of abuve 5<HX) feet.

Many small streams fall from the mountains into the sea, between the Kizil

Irmak and Sakaria; two only ajmear to assume the character of rivers; of

these theBoli-80u, known also as the Tilias Tchai, andby other names, receives
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for affluents many large mountain streams, among which the Soaumer-sou, from
the right, is noticeable for size and beauty, and which has, in its upper
course, an elevation of above 350() feet ; these drain the extensive valleys
formed by the plateaux projecting to the north from Ala Dagh, while the
main stream is shut in to tlie west by the north-eastern extension of Boli Dagh ;

of the country through which it flows, however, little is known. The Nulan-
sou has its source in Boli Dagh, near the pass of that name ; it receives many
small affluents before reaching the plain of Dusdje ;

its course is slow, and
waters muddy, though their volume, even in summer, is considerable.

The Sakaria rises from two principal sources, the eastern at an elevation of
3800 feet, in Mourad Dagh, and its eastern extension ; these unite in an eastern

course, 3350 feet above the sea, among the plateaux of the great central basin,
and bending northward, and again westward, enter the mountain region
between Bos Dagh and Karakaya Dagh, before which it receives its only
affluent from the left, the Poursak, the ancient Thymbres, which, rising on
the northern slopes of Mourad Dagh, has a tortuous course of seventy miles,
and about its middle course has an elevation of 3500 feet ; tlie stream is

shallow, and its banks low ; it has several small affluents from the left. In
the upper course, however, the Sakaria has several affluents from the right ;

the Kutchuk Sakaria, rising in Bechir Dagh, at an elevation of more than
3500 feet, remarkable for its muddy bed, which renders it almost impassable ;

the Engunu-sou, rising in three sources, two from the south-western slopes of
Ichik Dagh ; from whence also the Kerimiz-sou, or Emir Tchai, rises, at an
elevation approaching 4000 feet; and one smaller, called the Inje, or Tabak-
sou, which flows through the little lakes Moan and Emir, at an elevation of
about 4000 feet. These are all usually dry in summer, as are also the Ala Dagh
and Enizy, which fall from the south-western spurs ofAla Dagh, from an eleva-

tion of about 4000 feet ; the beds of these streams are covered with trachytic
blocks, brought down from the mountains by the force of the torrent in the

spring. Other small affluents fall from the mountains into the Sakaria, from the

right bank in its upper course ; in its lower course it has only one affluent of

any importance, the Bedre Tchai, the ancient Gallus, a continuation of the
Aine Gheul river, which flows through the small lakes of that name, as well
as lake Yeniker, which, lying among the northern spurs of Mount Olympus,
are noted for tlieir beauty. The Sakaria, in its lo^ver course, approaches
within less than five miles of lake Nicomedia j but its bed has greater eleva-

tion.

The Moualitch has its principal source in the north-western valleys of Ak
Dagh, and flows in the valley formed by the long-extended line of Kadga Dagh
and Mouzlouk Dagh ; it flows through the little lake Suriaou, at an elevation

approaching 3000 feet ; receives numei'ous small affluents, principally from
the mountains on the right, in a westerly course of about flfty miles in direct

distance, when it receives a small stream from the pass of Ouzoun Yaila, and

turning to the north, waters the plain of Balikesri, about 2000 feet in elevation,

beyond which it passes through the defile of Demir Kapoussi (the Iron Gate),
to the north of M'hich it opens on the plain of Moualitch, to the right and
left of which are the lakes Apolonya and Maniyas. The waters of these lakes

have connexion with the Moualitch or Susugurli-sou ; but this is probably
intermitting and dependent on the season.

Lake Apolonya, the ancient ApoUonia, may have an area of thirty square
miles, and circumference of about thirty-five ; its elevation above the sea is

about fifty feet ; it has one principal and other smaller islands, and is traversed

by the Adramas Tchai, or Rhyndacus, which, rising on the north-M'cstcrn

slopes of Ak Dagh, near the sources of the Pursak, may have a course of 150
miles

; it receives numerous small affluents from the valleys on the south of

Olympus, and one more considerable from the left, the Bolal, or Guene,
which opens communication with the upper valley of the Moualitch and the

pass to the west of Ak Dagh, in its course of four miles between lake Apo-
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lonya and the Moualitcli, it is called the Oulouhad. Maniyas Gheul has an
area of fifty square miles, and circumference of fifty-five ; it lies in a low,

marshy plain, scarcely above the level of the sea, receives several small

streams, and is traversed by the Karadere-sou, the river of the Black Valley,

by which, in a course of fifteen miles, it is united to the Moualitcli.

The Kaz Dagh or Alkayassi-sou, rising in the granitic range of that name,
within ten miles of the Gulf of Adremid, flows, in a northerly course of fifty
miles in direct distance, into the Gulf of Sighadjik, thus nearly separating
the Troad from the rest of Asia Minor, it is rapid, and receives many small

streams.

The Kadja, falling into the Sea of Marmora, and the Mendere into the

Bosphorus just within its mouth, are the only other rivers of the north-west

angle of Asia Minor, though numerous streams fall from every height. The
first is formed by the junction of three streams, one of which is the Granicus
of the ancients ; the second rising in the northern semicircular slopes of Mount
Ida, from four sources ; in direct distance, its course westward is forty miles,
and receiving numerous affluents, among which the Kirk Gheuz, or Forty Eyes,
rises from numerous small, sparkling thermal springs. This river is the

ancient Scamander, and flows through the plains of Troy in a network of

streams, by which it is connected on the left with the ^gean Sea.

Near the southern angle of the Troad is the Touzla, or salt river.

5 Tlie Rivers of clie West and South.—Two considerable streams fall into

the Gulf of Tchandarlyk : the Madara, flowing from the south-western spurs of

Bouglouk Dagh, flanked by the granitic chain of the same name ; and the Bakyr,
which, rising in the slopes of Kadja Dagh and the Ouzoundja Yaila, opens com-
munication with the Moualitch on the north, and the Gudjuk on the south—

i. e., between the Gulf of Smyrna and the Sea of Marmora. At the mouth
of this river the shore is covered with salt lagunes.

The Guldis rises in Ak Dagli, near the source of the Adramas, at an eleva-

tion of about 5000 feet, about twenty miles below the pass of the same
name ; flows through a defile having an elevation of little more than 1500 feet,

and receives several affluents, principally from the right, before entering the

plains at Adala ; at the confluence of the Dcmirdji its elevation is about 575
feet ; its upper course is therefore extremely rapid and winding, through the

region Catacacaumene, or burning land of Phrygia ; in its middle course, it

receives the Einegueni from the south, which, rising in the northern water-shed
of the valley of the Bonyouk Mendere, or Meander, opens communication with
the valley of that river in its middle course ; the elevation of its source may be
about 20iO feet, and its course in direct distance forty miles. On the north, the

Gudjuk, already mentioned, opens its valley to the lower course of the main
stream ; it may have a direct length of fifty miles, which, from its confluence,
continues its westerly course for twenty miles, and then bending to the south for

fifteen more, falls into the Gulf of Smyrna ; its entire length probably exceeds
200 miles ; the direct distance from its mouth to its source may be estimated
at 150

;
tliis river, also called Sarabat, is the Hermus of the ancients

;
its delta

forms extensive marshes, and may be ten miles in length by seven in

breadth.
Numerous small streams fall into the gulf, which, bearing in suspension

vast quantities of carbonate of lime, form incrustations on rocks and buildings
in their

passage.
The lahtaly, a little stream, opens communication between the Gulfs of

Smyrna and Scala Nuova, into whieli latter tJie Koutchouk Mendere, Little

Meander, the ancient Cayster, flows through the narrow valley between M ounts
Tmolus and Missoguis, from whi(;li, in its upper course, it receives many small

streams ; its middle course is slow but di'cp ; near its mouth it stagnates among
marshes ; its direct length is al)out seventy-five miles.

The Bouyouk Mendere, or Great Meander, rises from two sources—one on
the small lake Iloiran, in the plain of Dineir, at an elevation of above 3000
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feet ; the other, in the defile to tlie south-west of the spurs of Sultan Dagh ;

on the plain it is frequently lost in marshes, but on leaving it, the river

enters a deep winding gorge, beyond which it Hows through level sandy plains
to the sea ;

it receives the Yendere-sou and Kara-sou, which drain the great

amphitheatre of Boz Dagh from the left, and the Bana-sou, which, with its

affluents, drains the valley of the southern spurs of Mourad Dagh from the

right ; in its lower course it also receives from the left the Tchinar Tchai, the

sources of which are not more than ten miles from the Gulf of Kos. This

river, in direct length, may be 150 miles ; by its windings, more than 200.

The southern rivers in Asia Minor do not, in Lycia, much exceed 100
miles in length ; their courses are extremely circuitous and rapid among tlie

rugged spurs of the mountains. The Doloman Tchai rises in Masta Dagh,
wdiich attains an elevation of nearly 10,000 feet ; its upper course is north
and west, its lower south and east; it is in winter a deep and rapid torrent.

The Ak Tchai, by some considered an affluent of the Kodja Tchai, the
ancient Xanthus, and to which many other streams contribute their waters,
rises in Kizildja Dagh, which is 10,750 feet above the sea; at the angle
made by its southerly trending, in about its middle course, it has 1000
feet elevation. The Ak Dagh gathers its waters from numerous streams

falhng from the slopes of the southern watershed of the lake district,

especially m passing Pamboukorassi, i.e., the cotton plain ; tliis is the ancient

Oestrus, and was formerly navigable, as was also the llempre-sou Eurymedon,
which has its sources in Dispoiras Dagh, at an elevation of more than 4000
feet above the sea; its upper course is rapid, its lower through marshes, which

occupy the site of the ancient lake Capria ; the elevation of its principal
source, in the Isbarta pass, may be 3250 feet, and it falls into the Gulf of

Adaliya.
The Ermenek-sou drains the valleys of the north-western spurs of Ala

Dagh ; in its upper course its has an elevation of 2000 feet
; but at the confluence

of its principal source, not more than 150; from hence, in forty miles' direct

distance to the sea, it flows through a narrow valley, shut in by precipitous
rocks, with a very circuitous course ; it has numerous affluents, but those

from the right are alone important ;
it is the ancient Calycadmus. The Tarsus,

ancient Cydnus, is to be noted for the Alpine wildness of the gorge through
which it flows; its mouth is deep, though not broad. The lake of which Strabo

speaks has disappeared.
The Seyhoon, as already noticed, rises from two principal sources, at an

elevation of about 6000 feet, in the valley between, and in that to the west

of, the chain of Anti Taurus ;
in its upper course of about 120 miles it is

increased only by the waters of small streams ; from the confluence of its

two sources it follows an irregular winding course of about eighty miles in

direct distance to the sea ; it has only one important aflluent, the Karabouuar
Tchai, from the mountain of the same name on the right.

The Djeilioon has, in its upper valleys, a very irregular course, winding
among the spurs of the mountains, which liuk those of Armenia and Asia
Minor to the coast range of Syria ; the greatest elevation of its sources does
not probably exceed 3000 feet ; it is rapid, and has formed at its mouth, in the
Gulf of Scanderoon, a considerable delta.
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CHAPTER X
OF EUROPE.

5 1. Sources of our knowledge.—2. Extension of geograpliical knowledge.—8. More recent
information.— 4. The boundaries and limits.— 5. 'J he coast line.—6. The watersheds.—
7. 'J'lie orographical classification.— 8, The classification of rivers.—9. Of the geological
formation.

OOZZBCi'/S of our Knowledge.—^TVTien, towards tlie end of the ninth.

A3 century of the Christian era, our great Alfred translated the Geography
of Orosius, little was known of the portion of the world which we call Europe
beyond what had been ascertained by the Greeks and Eomans. The latter

knew little beyond the '

Agri decumates,' between the llhine and Danube,
the limits of which extended from Coblentz to Eatisbon, the north-west

boundary of their empire ; Dacia, shut in by the Carpathians, was its limit to

the north-east. Though some general knowledge of the countries stretching
from the Baltic to the i31ack Sea had been obtained by Ptolemy and his suc-

cessors, and of the islands of the Atlantic belonging to Europe some ideas had
been acquired, these were very general and indefinite. (See

' Ancient Geogra-
phy,' chap. 8.)

The erratic propensities of the northern inhabitants of Europe had, how-
ever, in the time of that monarch, brought them into communication with the

people of Western Europe, especially those of France and Britain : and from

Other, a Nomegian nobleman who found refuge at his court, he obtained
a knowledge of the limits of Norway to the north, of Lapland as far as the

White Sea, and of the Baltic and its shores.

From the Travels of Wulfstan the Norman, Alfred also obtained a know-

ledge of Prussia, Poland, and Gotland, extending to the Gulf of Finland, and
the interior of Ilussia.

In the seventh century the Northmen had extended their voyages to

Ireland. In the ninth and tenth, Iceland, the Hebrides, and the Shetland and
Feroe Isles were taken possession of by them ; yet till the middle of the twelfth

century the piratical habits of the northern nations, cs^jccially
those in-

habiting the shores of the Baltic, prevented the more civilized people of

Europe from becoming better acquainted with them : but in the end of the
twelfth and beginning of the tliirteenth centuries, the Swedes, having
embraced Christianity, turned their arms against their heathen neighbours, in

order to impose on them Iheir newly adopted faith, with the ardour natural

to new converts ; and at the same time the Germans raised a crusade, so to

speak, against the Pagans residing in Prussia.

We owe thereforu our first accurate knowledge of the north of Europe to

the missionaries who preached in Sclavonia and the coasts of the Baltic. Of
these, S. Boniface, Otlio, Bishop of Bamberg, and Anscaire, are to be noted;
the latter travelled through vSweden and Norway, and to his account subse-

quent writers were indebted for tlieir knowledge of those countries.

The adventures of travellers and the wonders they have Avilnessed, have

always been the most interesting materials fur the writer and storyteller, and
have not unfrequcntly been the basus of fiction; but they have also iiifited

others to pursue tlie patjis opened and discover new ones, and thus even

exaggeration and faiseh(jod have ahsisted in the discovery of truth.

The feudal system led to the siir\-ey and coinpilaliou of lopograi)hical
accounts of those countries in \\ liich it was adopted. William the Coiujueror
in England in the twclCtli ; ^\ aUlimer of Denmark, in the thirteenth; and
diaries the Fourth of Germany, in the fourteenth

century,
had their domi-

nions carefully surveyed. (Jf the labours of those emjHoyed by the first,

Domesday Book is a record, but these were fur the puri)o&e8 of govci'nuient,
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and were topographical and statistical. Of the details much, was known ; of

the general forms and limits of countries men were still ignorant, and maps
were not unlike the accounts of travellers filled with matters selected either

on account of their interest to the compiler, or as likely to excite the astonish.-

mcnt of the reader. Cities and monasteries, mythological stories and monsters,
cover the surface, from which the natural features of the country are omitted.
It remained for t)^e astronomers and mathematicians of the sixteentli century
to give their powerful aid to the geographer, and by establishing certain

points with accuracy, enable Iiim to deduce others from them with, some

approximation to truth.

2 Extension of GeograpJdcal Knowledcje.
—Science bad enabled the Alex-

andrian philosophers to calcidate latitude with some approach to accuracy, but

longitude was beyond tlieir reach. The difference between the calculations

of Eratosthenes and Ptolemy in estimating the distance from Cape St. Vincent
to Syracuse being 17,200 stadia (see 'The Mediterranean,' by Admiral

Smyth, p. 4, sec. 1), and even from the fifteeutli to the seventeenth century
differences of longitude not less remarkable were common.

The Arabians led the way in the application of astronomy to geography ;

the Venetians and Genoese in accurate surveying and portraying on charts ;

but of tlieir labours more will be said when speaking of the hydrography of
the Mediterranean. It was not, however, till the time of Galileo that any
great progress was made, and Louis XIV. witnessed the application of it in

the curtailing the apparent limits of his kingdom by Picard and Delahire.

3 More recent Information.
—From the time when science began to extend

lier dominion over the human mind, its administration, divided into departments,
collected the results under their various heads, and like the Persian empire in

olden time, its unity was violated. Science was no longer entire, and single

inquiries were continued and extended in one branch almost irrespective of
the others

;
and thus, although by division of labour much was effected, it

remained for the Humboldts of our own time to unite it again, and bring some-

thing like order out of the collection of chaotic elements which had been made.

Europe, our own historical ground, has therefore become known to us through
the churchman and the wari-ior and the merchant, the mathematician, astro-

nomer, botanist, geologist, &c., as well as the traveller. To recite names
would however be a work of more labour than profit. Our knowledge of the

geography of Europe, resulting from these labours, is now very extensive,
not only in its general outline and topographical details, but in its meteorology
and productions ; it is, in short, that from which we are able to deduce laws

applicable to the other portions of the world, and the result of correct averages ;

but it must not therefore be supposed that our knowledge, even of this our own
portion of the globe, is complete. The surveys, however, made under the

dii'ection of the principal governments, as well as those undertaken for com-
mercial purposes and international communication, are rapidly bringing it

towards something like minute accuracy.
These surveys are no longer, like the Domesday and kindred works, con-

fined to man and his occupations and productions, tliat they may be made sub-

servient to the capacity of the ruler, but extended into every department of

science, that physical nature may be made the handmaid of man, and con-

tribute as much as possible to supply the wants of advancing civilization.

4 The Boundaries and Limits.—The western boundary of Asia having
been given (p. 222), Europe may be considered as bounded on the east by
Asia, the Black and Caspian Seas ; on the west by the Atlantic Ocean, on the

north by the Arctic Ocean, and on the south by the Mediterranean and Black

Seas, and the line of the Caucasus mountains ; or generally the north shore of

Europe is the limit of the Arctic basin, the west of the Atlantic, and the

south of the Mediterranean. Referring to the table (pp. 204-5), for the

positive limits of Europe, the same comparisons between the norma] figure and
the extreme points may be instituted that have been already made with respect
to Asia.
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LewisWestern Isles

Gulf of Kara . . .

Cape ApcUeran . .

Odessa

Cerigo
Nice
Gibraltar ....

58-30 north latitude

4()12

4(;-28

3G-9 „
43-12

36-7

G-14 west longitude
07-30 east longitude
50-20 „
30-44 „
22-59 „
7-17

5-21 west longitude

From tliis it will be seen bow far in every clirection tlie development of

Europe extends beyond the normal figure. Tlie mean area of Europe has

already (p. 205) been given as 3,732,5 10 square miles.

,5
The Coast Line.— The irregular trending of the coast of Eiiropc is

apj)arent
from tlio above comparison. Yet it may be remarked that even iu

tins irregularity system is observable, for while the great peninsulas to the
south— Greece and Italy

—have their principal extensions to the south-east, the
islands Corsica and Sardinia liave theirs to the south, and Spain to the south-

west. So that they appear to point to one centre about the culmination of
the Alps ; while the outlying mountains to tho north-west, whether of
Scandinavia or of tlie British Islands, have the same linear extension as tho
north coast of the Spanish peninsula and the secondary chains of western

]Mirope. The irregularities of the outline of Ihirope result rather from inden-

tations than projections; its inland seas and gulfs being its most marked
features, and conferring on it its maritime character ; and in tliis considera-

tion the mistake of se])arating it from Africa and Asia, and not therefore

viewing the basin of the Mediterranean in its integrity, must be apparent.
On the north the White Sea, on the west the German and Ealtio Sea8

and Bay of Biscay, and on the south the Gulfs of Lyons and Genoa, tho

Adriatic, the Sea of the Archi])clago, the Sea of Marmora and the Black Sea,
with the Gulf of Odessa, and Sea of Azov, give a coast line of unprecedented
length compared to the area it encloses.

According to the calculations in the portion of the work devoted to
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physical geo^aphy, the proportion between the area and coast line would
be 205, the former being estimated at 3,550,000 square miles, and the latter

at 17,250 linear miles. The principal projections and indentations may bo
estimated as follows :

—
Indentations. rrojections.

White Sea .... 5°
German Sea . . . 7° North Cape 3°
Baltic 10° West of Ireland . . . . l^''

Bay of Biscay . . 4° Sicily 2.^°

Gulf of Genoa . . 2° At Constantinople . . . 1|°
Adriatic . . . . 7h°
GiUf of Saloniski . 2°

Sea of Azov ... 21°

Caspian 4°

These are in a linear extension of61° 30' east and west, on the 41° parallel
north latitude, and 34° 15' north and south, or 2700 and 2055 miles, of
60 to a degree, at the equator respectively ; it may be noted also that these

measures correspond with the extreme length and breadth of the Continent.
6 T/ie Watersheds.—It has already been shown (p. 224) that the

orography of Europe cannot in its general features be separated from that of
Asia and Africa ; yet in its more particular description it may well stand

alone, not only because it forms a system complete in itself, though it be but

part of a larger, but more especially because our knowledge of it is more minute
and accurate than that of any portion of the world, insomuch as to leave

little to be desired in this particular, and of this the orographical contour map of

Europe, published by Mr. Johnston, of Edinburgh, affords ocular demonstra-
tion. Europe, like Asia, has orographically a centre to its system, but unlike

Asia that centre has an outlet ; and therefore Europe naturally divides itself

by the valleys of its primitive rivers, and the classification of its mountains
and rivers is easy; nevertheless, the lines of its watersheds are much more
intricate than those of Asia, being, as they are, much more numerous in

fn'oportion

to its area, and its surface therefore much more varied ;
a know-

edge of this can only be obtained by first considering how its mountains may
be classified.

7 Of Orographical Classification.
—Mr. Johnston divides the moimtains

of Europe into six systems, the Hesperian, the Alpine, the Sardo-Corsican,
the Sarmatian, the British, and the Scandinavian, including the whole of

Europe from the Black Sea to the Atlantic in the second ; the reason for

this arrangement is not at first sight apparent, or why the Vistula should be
the boundary of a system any more than the Danube, the Khine, or the
Ehone. M, Elie de Beaumont has di\'ided the mountains of Europe, according
to their geological construction or consequent probable period of elevation, into

twelve principal, or twenty-two subsidiary, systems ; but it must be obvious
that such a classification, however valuable in its physical application, will

scarcely answer the purposes of descriptive geography. The following extract

from Mr. Johnston's recent edition of his
'

Physical Atlas,' will show that the

plan already adopted in this work is best adapted to the purpose in view, viz.,

the obtaining a comprehensive knowledge of the orography of the world.
' If an observer, placed on the summit of Mont Blanc, could so extend

his vision as to embrace at one view the whole of Europe, he would find his

position to be the culminating, and nearly the central, point of a long range
of mountains, commencing at Cape St. Vincent on the west, and terminating
at Cape Matapan on the east. He would perceive that several branches de-

tached from the main chain traverse the Iberian peninsula, and that a formid-

able barrier rises between France and Spain. At the portion of the system
nearest himself he would see it seiiarating France from Italy ; covering
Switzerland and the Tyrol with its ramifications, and extending south-east
into Albania, where it forms one of the shores of the Adriatic, the otlier side
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of which 13 enclosed by the remarkable chain of the Apennines. Beyond the
Gulf of Genoa, and in the same direction, he would notice two great islands,
formed by a chain of mountains extending due south, and cut into unequal
portions by the sea. Farther east, he would remark in Sicily a continuation
of the Italian chain crossing near Nicosia, and giving to the island a trian-

g\ilar form. On the southern frontier of Servia the chain bifurcates, one
branch taking a southerly direction towards Greece, while the other bends
east and south-east to the shores of the Black Sea. North of the latter

branch he would distinguish a range of mountains, which first stretches in a

direction perpendicular to the course of the Danube, and is cut off by that

river near Orsova ; it then curves, so as to embrace Transylvania ; it then

recurves, so as to envelop Transylvania, Hungary, Moravia, Bohemia. To
the west of these, several small groups of hills are distributed over western

Germany ; but, beyond these slight elevations, he would perceive only vast

undulating plains, extending to the shores of the Baltic and North Seas.

Beyond these seas, in the west, he would descry the hills of Wales and
Scotland, and in the north the mountains of Scandinavia—the latter blanched

by perpetual snows, due less to elevation than their proximity to the pole.
If the supposed view was enjoyed during the heat of summer, when the snow
is melted on the lesser heights, the brilliancy of those on which it always
rests would distinguish the most elevated summits.'

Without accepting this view, which Mr. Johnston adopts from the work
of M. Bruquiere, further than as an evidence that, geographically, all syste-
matic arrangements shoiild be made from the outward appearance or present
condition of the surface, rather than from geological or other considerations,
and noting, by the way, that such a view of the orography of the whole
world has been attempted in the atlas attached to tliis work, the subdivisions

of this arrangement may be stated :—
Systems.

1. Hesperian

2. Alpine

Sardo-Corsican
Sarmatian
British

Scandinavian
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seems more natural, they are considered as a continuation of tlie primary,
then the extension of these must be estimated as from Gibraltar to Cape Ma-
tapan, in a semicircular arc, having a chord of 1400 miles, and a versed sine

of GOO miles.

The secondary mountains of Germany will be found extended to the east,

in those of Bohemia and Hungary, from which flow the secondary affluents of
the Danube, while from their northern slope the important secondary rivers

of Germany descend to the Baltic, their secondary streams falling from the

mountains oftheNether Ehine and the Ilartz, from the northern slope of which
the tertiary rivers fall in the same direction. This watershed has its eastern

extension in the plains of Pomerania, and to the west joins the Ardennes, which
have their extension in the mountains of Brittany. To this system will also

belong the British and Norwegian mountains, and possibly some of the moun-
tains of the west coast of Spain.

The mountains of Europe may, therefore, be thus arranged :
—

Primary \yatersheds. Secondary "U'atersheds. Tertiary Watersheds.

Tlie Alps Tlie Cevenncs Vosges The Nether Ehine and
The mountains of Dal- Jura and Schwartzwald Hartz mountains

matia Bohemian and Carpa- The mountains of Wales,
The Balkans thian mountains Scotland, and Scandi-

Pindus Sierra Monchique navia and Brittany

Pyrenees Sierra Gerez
Sierra Cuenca The Apennines
Sierra Nevada

Of the primary watersheds, the Sierra Guadarama, the Sierra Morena,
the Sierra d'Estrella, and mountains of the Asturias, may be considered

spurs,
as may the Erzgebirge, Thuringerwald, and Bohmcrwald, of the secondary.

The hills of the coasts of England and France, of Germany, and the Valdai
liills in Russia, cannot be considered as appertainiiig to any of these systems.

8 Classification of Rivers —Europe has been shown to have four primary
rivers :

—
The Danube, the basin of which extends into the Black Sea.

The Rhine, having the extension of its basin in the North Sea.

The Rhone, falling into the Gulf of Genoa.
The Po, the valley of which is extended in the Gulf of Venice.

None of these rivers have the remarkable double character which belongs
to the Asiatic, although their deltas, especially that of the Po, are very con-

siderable.

To the above it may be added that, if the Pyrenees are considered as pri-

mary mountains, all the rivers of Spain and Portugal must be classified

accordingly
—the Douro, Tagus, Guadiana, Guadalquiver, falling into the

Atlantic Ocean ; the Sigura, Jucar, Guadalaviar. the Ebro—the valleys of

which extend into the Mediterranean—and possibly even the Minho.
The small rivers of Greece and Turkey must also be placed in this class.

The Vardar, Struma, and Maritza; as well as the Kuban, which falls into the

Sea of iizov; and the Tereck and Kuma, which fall into the Caspian.
The secondary basins to the soiith of Europe being in fact occupied by the

Mediterranean, the primary rivers to the south are of course small in

proportion.
The secondary rivers of Europe are the Seine, the Loire, and the Garonne,

their valleys extending into the English Channel and Bay of Biscay.
The Elbe, extending into the North Sea ; the Oder, the Vistula, into the

Baltic ; the Dniester into the Black Sea.

The tertiary rivers are the Adour, the Charrent, falling into the Bay of

Biscay ; the Meuse, the Scheldt, the Ems, the Weser, the Thames, Humber,
and other rivers of the east coast of Great Britain, into the German Ocean ;

the Pregel, the Memel, the Vistula, the Duna, the Dahl, and other small

rivers, falling into the Gulfs of Finland and Bothnia ; the Stor, into the Skag-
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gerack ; the Severn, the Clyde, the Blackwater, the Barrow, and Liffey,
fallinof into St. George's Channel ; the Shannon into the AtUmtic Ocean

; the

Bug, the Dnieper, the Don, which flow into the Baltic and Sea of Azov
; the

Volga and Ural, which extend into the Caspian. The characteristic feature

of the hydrography of Europe is, therefore, the number and importance of
its tertiary rivers, which would admit of further classification, should it prove
desirable.

This characteristic corresponds to what might be expected from the com-

parison already instituted between the area, coast line, and normal figure of

this division of the eastern continent ; and shows how every portion of its sur-

face is made available for the use of man, no less than that its great irregu-

larity and diversity of surface make it most fit to develop all tJie qualities,
mental or physical, Mhieli have been conferred upon him.

9 Of Geological Formation.—The irregularity of the surface of this divi-

sion of the eastern continent indicates the variety of its geological development.
On the north-east, the primary stratified rocks extend from the Oural moun-
tains to the Arctic and VVhite Seas, the Gidf of Finland and the Baltic, upon
which the rocks of secondary formation occupy the larger portions of the
basins of the Dwina and Volga ; and upon these again tertiary formations
extend from the steppes of the Caspian to the Baltic, and along tlie shores

of the German Sea, the secondary strata reappearing on the slopes of the
Caucasus and Carpathians, and extending through a considerable portion
of Germany ; they also reappear on the north shores of the Mediterranean^
in Illyria, Italy, and Spain, and between them the earlier rocks have
been thrust upwards, forming the Matershed of the country. The pri-

mary strata also show themselves partially in north-west Germany, at the

south-west angle of the Black Sea, on the north slope of the Pyrenees, at

Cape Finisterre, and in Portugal more considerably ; in Ireland, Wales, the
north of England, and north-west of France ; partially in Sweden and Nor-

way, almost the whole surfaces of these countries, as well as of Lapland
and Finland, consisting of unstratified rocks, which are extended to Nova
Zembla and Spitzbergen, on the east shores of which the primary strata are

again found. The unstratified rocks also prevail in the north of Scotland and
Ireland, in the west of England, in the north-west and south-east of France,
in the centre of Spain and Portugal, along the lines of the Alps, Balkan, and
Boliemian mountains, and the south flank of the Carpathians. The

tertiary
system of the south and east of England is correspondent to that of the nortn
and west of France.

Throughout the centre of Europe the volcanic rocks make their appearance
occasionally, as they do in the west of Scotland and north of Ireland. Active
volcanic operations are at present confined to the south coast, to Italy, Greece,
and the islands, but the renmants of extinct volcanic action and crateriform
basins arc of frequent occun'cnce. The most remarkable of the districts of
ancient volcanic action is that of Auvergne, in France

; of tliosc not in the
immediate proximity of recent volcanic action, but which have suffered from

earthcjuakes, Lisbon, Constantino|)le, Hungary, and the lower valley of the

])anuhe, Switzerland, cs])ecial!y ]5;isle, the lower valley of the Ehone, Saxony,
and the Rhine valley, and Auvergne. The north-west of France and ]*]ngland
also appear to have liad their full share in number if not in S(>veritv. A list

of all the recorded earthquakes may l)e found in the ' Transactions of tlie IJritisli

Association.' but it is ])robable that many of the earlier, chronicled only at ono

f)lac(!,

may have had considerable extension, as we find almost all the later to

lave had. There is prol)al)ly no portion of this division of the world which ia

not snbject to eartluiuakcs.
The axis of elevation, as at present observable in the northern parts of

Europe and Asia, is north-east and south-west.

XL U
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CHAPTER XI.

THE PEIMAEY WATERSHED AND THE EIVEE DANUBE.

1. The primary watersliod of Europe.— 2. Its eastern extension.— 3. The Danube and its

primary affluents.—4. Tlie secondary wator.<licd ot tlic north.— 5. The secondary afflu-

ents.—6. The Sereth and Pruth.— 7. The valleys of the Danube.

rriHE Primary Watershed of Europe.
—

Altlioitgli Mount Blanc is tlie

J. liigliest summit of the Alpine system, Mount St. Gotliard must be

considered its centre, and liere therefore, as in the Himalayas, -sve find the

most elevated peaks in advance of the main chain. The central ^Ups, extend-

ing from ]\lount Furca to Moui^t Cinnols are, indeed, the primary water-

shed of Europe ;
for from tliem rise the principal sources of the four great

primary rivers of that division of the surface of the earth. This chain,

extending for about fifty miles from east to west, rising like the curtain

of a mighty fortress, is flanked by double bastions at either end ; on the

north-east tlie Noric Alps culminate in the Gross Glockner at 13,000 feet

above the sea, and on the south-east the Ehajtic Alps descend from the

Ortler Spitz, m liich has an elevation of 12,852 feet, and Mount Adamcllo of

10,980, into the plains of Italy. Between these the sources of the Adige
and the Drave are in close proximity, their maiii streams being parted by
western spurs of the Dinaric Alps. On the west the more lofty peaks of the

Bernese Alps culminate to the north in the Finstar aar Horn, having an
elevation of 14,100; the Jungfrau and the Shreck Horn are respectively 13,718
and 13,386; while to the south and west, Mount Eosa and Mount Blanc
attain the greatest elevations throughout the whole system ; the former of

15,208 and the latter of 15,810 feet above the sea.

The sources of the Ehine, the Ehone, and the Po, fall from opposite

slopes of the same passes on the west ; as those of the Ehine and the Danube
do from the passes on the east. The two ends of the chain of the central

Alps have further similarity. On the east Mount Maloia, rising 11,483 feet

above the sea from a rectangular base, having its greater length from east to

west, is buttressed up by the Septimer on the north, the Berniiia on the

south, the Cinnols on the east, and Forcola di Mezzo on the west. The
line of water-parting crosses the Septimer and Beruina, which rise respect-

ively 9744 and 7969 feet; and, from the depression between, the waters of the
Inn and the Maira fall, to join the main stream of the Danube and Po, through
the transverse valleys of the Engadine and Brigaglia, separated by the gorge
of the Bernina, rising 7672 feet above the sea. On the west likewise the
Saint Gothard rises, its more massy form 10,595 feet from its base, which is

also rectangidar, and facing, like that of the Maloia, the cardmal points, but

having its longer axis from north to south
;

its giant supporters are, to the
north the peak of Gallenstock, to the south Mount Eovina, on the east

Mount Nera, and on the west Mount Furca. Tliis latter is the highest of the
whole range, rising 14.037 feet above the sea, the others having their culmi-
nation respectively at 12,481, 9843, and 10,499 feet. The group of St. Bernard,
like that of the jVlaloia, encloses two valleys, those of the Tessin and Eeuss—
the Levantine and the A'^alley of Urseren ; -svliile two others stretching east

and west separate it from tlie Bernese and the Pennine Alps ; the pass of
the St. Gothard, connecting the valleys of the Tessin and the Eeuss, has an
elevation of 6808 feet.

The principal passes beside those already named are the Splugen, between
the source of the Upper Ehine and that of the Ticino, having an elevation of
6814 feet; and the Berntirdin, foi-ming another line of connexion between the
same valley, rising G970 feet, which it connects with the Valteline and the

Engadine.
The central Alps throw off to the north three great spurs ; the Grisons,
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forming the watershed between the east sources of the Ehine and the

Danube, and which, bending to the north-west round Lake Constance in the

Vorarlberg, join the Schwartzbcrg, and form the water-parting between the
Ehine and Danube ; that which forms the mountain region about the lake

district of Switzerland, and separates the head waters of the Rhine, of which
Mount Dach is the most prominent feature; and the Krisfelt, which separates
the Reuss from the Lower Ilhine, the course of which it follows, bending
north-east to Dodiberg, where, attaining an elevation of 11,765 feet, its

numerous ramifications enclose the valleys of the tributaries of the Rhine.

Unlike the upper valleys of the Himalayas, those of the Alps are narrow,

rugged, deep defiles, through which the torrents rush with fearful rapidity and
hoarse roar : they may be compared to the lower valleys of the Asiatic mo\in-

tains. The Engadine, tlie most extensive of all, is only one and a half mile

in width, and 5753 feet above the sea. The lower level of perpetual snow is

8900 feet, but the glaciers descend as low as 3iOO ;
these are estimated as

extending over a surface of 1500 square miles. In the range of the central

Alps above '100 glaciers have been reckoned, varying from three to twenty-
one miles in length, from one to two and a half in breadth, and from 10<3

to 1000 feet in thickness.

The valleys of the Alps are fertile, abounding in pasture ; wheat is raised

at an elevation of 3G00 feet ; the oak is found at 5 100 ; pines, and other
coni ferae at 6500 ; while the Alpine rose, and the saxifrage, blossom on the edge
of the perpetual snows.

The central Alps are formed of primary' rocks, principally granite and

gneiss, flanked by limestone, sandstone, and slate. The southern slope to tlio

vaUey of the Po is very precipitous, the angle of inclination to the north being
much greater.

2 The Easteim Extension of the Primary Wcdershed.—The Alps of the

south-east, like those of the south-west from St. Gothard, project from
Mount Maloia in a circular arc of about 373 miles in extent, forming the
basin of the Adriatic ; these are the Carnic and Juliaii Alps. Of these, as well
as the Noric Alps, the Dreyliernspitz is the central point, as Mount Gebatsch

rising l'?,366 feet, between the sources of the Inn and Adige rivers, forms the

point of junction with the Rha;tic Alps. This mountain has above 10,000 feet

elevation, but the Gross Glockner, \\ liich projects from it to the east, and is

the culminating point of the Noric Alps, rises to the height of 13,100.

Through the Rhrctic Alps three passes connect the valley of the Inn with
those of the Adda and Adige. The gorges of Rescha nnd Tchirf, having an
elevation of 4659 and 6906 feet respectively, unite at Glurns on the Adige ;

these are extremely difficult and dangerous, but that of the Brenner, between
the Inn and the Eisach, having an elevation of 4757 feet, is passable for

carriages throughout the year.
To the north, spurs from the Dreyhernspitz, forming a confused mass of

mountains, with narrow and precipitous valleys opening to the north and
east, enclose the sources of the Inn and Salza, and separate those rivers ; their

summits exceed 11,(XK) feet in elevation. The Noric Alps in like manner separate
the Salza and the Drave. These form a rugged and impassable barrier,
covered with perpetual snow ; and at Mount Eland, assuming a north-easterly
direction, ])a.«s into the Styrian AIjjs, which culminating in the Eisenhut at

an elevation of 765') feet, t''"«)w oiit spurs to the north and east which
reach the banks of the Danube, leaving scarce room enough f(jr a road between ;

then turn, ancl bending in an arc of a circle round the tiaab, again trend
north and east bet ween the waters of that river and the Balaton See, when it is

known as the Bakonywald ; and roun<l its base the waters of the Danube
cliange their course from east to south at a right angle, while another
branch extending cast round tlie Balaton See forms the north watershed
of the Drave. The Styrian Alps are crossed by several roads, but have no

passes, properly so called, the mountain mass being contiiiuoufi. The Carnic

Alps bend south and south-east to Mount Terglou, 9380 feet in licight, but their
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culminating point is Mount Marmolata. whieli h.as an eleration of 11.5C»9. A
spur from these monntaia? separates the rivers Drave and Save. They are

traversed by three principal passes, the gorges of Tolbad. Tarvis. and Bredd.
The former unites the valleys of the Eysaeh and Drave. and the two latter

those of the Tagliamerito and Isonzo with that of the Tilkeh, all leading
direct fr>ni Italy to the miJlUc valley of the Danube.

From Moiiat TersLiu the Julian Alps take a south-east direction for 100
mdes to Mc>unt Kerniosa broken only by the pass of Aielsberg. wliieh esta-

blishes a threefold communication between the river Isonzo and the Gulfs of

Trieste and Quamero with the vaUey of the Save. Th? Dinarie Alps continue

the same line along the shores of the Adriatic, to which their descent is very
precipitous, for 37') miles, to Mount Scardo or Seharratagh. having a mean

height of about oO<» feet, but culminating in Mount Kom at 9<><X">. Mount
Scardo is estimated at 9S43 ; Mount Dinara, 7ioS. Tiiis range is noted for a

peculiarity, in which it assimilates to those fiirther east, in that its spurs

extending to the east, while they form the watersheds of the lower primary
affluents of the Danube, also enclose plateaux or mountain valleys, some of

which are twenty miles in extent, and which have no visible outlet for their

waters. They form a rugged and ditScult country, still bat httle known to the

rest of the world. One solitary pass, to the east of Scardo, unites the valleys of
the Morava and the Vandar. traversins- the chain from north to south.

At Mount S-nirdo the Balkan chain commences, and extends to Cape
Emineh on the Black Sea. a distance of nearly 4i>J nules irom Despoto-da2h.
The chain. Emiaeh-dagh, or Greater Balkan, trends east and north round the
soarces of the Maritza : and firi>m thence it divides and sends out three

spurs, one assuminjr a northern direction, terminates in Cape Ealakria ;

another having an easterly direction, and enclosing the valleys of Kamtchuk
and Tama, extends to Cape Emineh ; and the third, the Kutchuk Balkan,

passing south-east to the north of Constantinople, forms the north-east

boundary of the Bosphoms.
The Balkan throws out several considerable spurs to the north, the

principal of which extends from the Egrisou-dagh (the Orb'ilu of the ancients)
to the Danube, where it meets the opposing spurs of the Carpathians.
This may be considered as a continuation of the transverse chain already
noticed as forming the watershed of the Maritza. both having a common
centre and a general north-west and south-east trendins. A defile near the

Egrisou-dagh unites the upper vaUey of the Isker and Morava : while that

of the Soulu Derbend to the south unites the former with that of the Stromna ;

and immediately to the east another unites the latter valley with that of the
Maritza. As the pass of Trajan'sGate.orKapuli. opens a communication between
the Maritza and the Isker. this point is therefore the key to all these valleys.
Farther east, the pass of Kersanlisk unites the valleys of the Jentra and the

Toondja, affluents of the Danube and the Maritza. not far from which that of

SeHmno, or Islamieh. afF;>rds access between the T'>:>ndja and the Kamtchuk.
More easterly still the Bz-r^haz coimects the valleys of the Kamtchuk and
B-^rghaz Bay: and lastly near the coast the Djzeieh pass traversing, like that

of Borghaz, the central range, opens a communication between Tama and

Borghaz. As the northern spurs of the Balkans approach those of the Car-

pathians, so the Styrian Alps approach the Czerhatz mountains, and the

Hansruck the Brhmerwald. thus divi.iing the course of the Danube into

three principal basins, in addition to the plains and marshes ab<3ut its lower
course.

3 J^e Danuhe and it^ Primary AMuenf».—It has been already noted
that the secondary source of a river, or that rising in the depression which is

usually formed t>etween its primary and secondary watersheds, as affDrding
the easiest passage into the opposite river valley, is the earliest and best

known; and therefore gives its name to the united stream. In Europe, the

Danube is a striking example of this, taking its name from the Donau. which
rises on the slopes of the Schwartzwald, the connecting hnk between the
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primarv" moTintains of S^tzerland and the secondary chzziis of Gennanv.
Of the other ejiirees of this river, those l:>erween the Dod&u and the Ina hafe
their rise in the spurs from the primarv Eloimtains vrhieh form the watershed
of the Ehine on the one hand- and the Inn on the other. The lim. therefore,
as the first s<3ur.:-e of the Danube risin? on the priinarr «"ai*r§he«i Trouli

be entitled to the honour of being considered the prlncipsl s^turce of that river ;

but this is not its only claim, -were it so the theory on -svhieh that claim is

based -wrould be vain. It has others vrhich eoii&nn it, viz.. it has its source at

an elevation of above G*»J feet, TrhiJe the lountains of the Donau are only
2S-5*"J feet above the level of the sea : it brinirs do-sn. after the junction of the
Salza. a far greater body of water than the Danulte, has much greater rapidity
of current, and is at the confluence of the two streams 7^J feet wide, wkii
the Donau is only 4ir2.

Assuming, then, the river TriTi as the main ^.mce of the river wh<3»e

united waters bear the name Danube, the di-seription of the river in^ssx com-
mence -with it. leaving the other and more wesiem to l-e des-^nl-ed amoig the

secondary aliiueiits.

This river has its s-^urces in the north i:^'':<^ of Mouz^t ilalc-La: the mountain
freams which form them c-'-'lIectini: in the Sils :fee, a small lake in the

Enfradine Vailev. abi.-jt four miles in length and C'ne m breidth. siiio^*>i

fe t above the level of the sea. Flowing north-east through the Upper
Eniradine, it receives an ai3uent fn'jm the east, and issuinir firjm the vailey
afier a cours*? of fjrty-five miles, it receives an aiSuent irom the ea^t

siC'pe of the A'orarlberg. and thence, trending, unier the influence of the

spurs of that ran::e. which f;rm the watershed of the iL«e>;-lu it flows

C-iward. receiving accessions to its waters only from the mountain to-rrents

which precipitate themselves from the Ehrtrlan Alps. Here it arain assumes
a n'>rth-east direction, and beco-mes navi^ble. the valley stili more 07»en

towards the east. Bending again to the north, it receives a considerable

affluent, the Aiblin2. from the east, which ha£ its sources in lakes amon^j
the mountains to the north of Mount S-i-istein. Here the c>3untry cp^ens. and
i:s surface is wo-xied. formins the forest of HohenHnden. eitendincr fifteen mJes
in length by four in breadth. On the right, the river is stiU closely oonfincl

by mountains, which fjrm the basin of the Chien See. and the watershed of its

affluent, the Alz, from the risht. which is fcrmed by the surpitis waters of
the Chien See. or lake, celebrated for its fish, in length twcive miles, and in

breadth nine, and havin^r an elevation oi lbi9 feet ab:'ve the sea: it has

ti'.ree islaU'ls, and receives the waters ol the Achen and Prien. the latter of

wh'ch has its oridn in one of the smaller lakes which are found in the -district.

an 1 arotmd the sources of the former the Salza trends to the east. Airain

turning ea^t. the river chancres its character, fiows between low hanks, and is

studied with islan;ls. which character it maintains for the rest of ns ourse.
till within ten n. :;<:-? of the 'unction of th? Donau. when its ci.ar.n:! is strain

narrowed betwc-m r:'-;-ky banks, and. notwithstanding the volume <.f water it

contains, is net !'•' fc-t in tr-aiih.

Th-:- Salza river is them "st in.p'Hant afrluent of the Inn. hsvin::it.s sources

in the ravines vf the n r:h si pe o* the Dreyhem spitz ani Gre-ss G. :-ck2ier. and

ll'wing thr-'!_-h a vsii-.-y :/ romantic Ix-auty. hi? a c:-:rse •:-: I'^.i miie-s. ol

which the last eij;::v arc lisvi^a^.le. Tw^'i-.-Us''-^ icw Sei z" ;--:r^ it receives.

from the lef:. th-^ wai -rs 'A iii

course of sev.-tity miie-s : and
btnwec-n it and the S;;iz3 ri-e t

of the Saal. the S:iiz3. tL.e:

rair.e from th t •k-sui f :.•

A'vnt its S'.'irc--s are s-v. r.

is six miles in lcn_-t:: : p rh"

in so sh?.n a c.'Ur>c. as tiie

river receives se-me snii": r

: it^ cont'

•c Saal
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estimating the course of the Inn as 250 mOes, its average fall would be twenty
feet in a mUe. From this point the Danube has a general easterly course, till

it reaches the 19th meridian of west longditude, or, in a direct line, of nearly
250 miles, for the first hundred of which its valley is narrowed by the

mountains, which approach it on either side ; its affluents, during this portion
of its course, are therefore inconsiderable. Of those on the right, the most

important are the Traun and the Enns. llie former has a course of 100
miles, and flows through the Traun, the Aller, and several other lakes ; the

Traun, or Gmunden Sea, is eight miles long and two broad, and 5470 feet

above the sea ; the latter has a course of 112 miles, and has two affluents, the

Steyer and the Salza. The sources of the latter lie at the opposite point of the

compass from tlie main sources of the Enns, at nearly 100 miles distant, their

narrow valleys lying at the base of the long line of the Styrian Alps. Tlie

Steyer is famous for its iron mines ; and the gorge through which it flows is

as precipitous as that of the greater Salza, the affluent of the Inn. The
Trassen and the Leitha are also small affluents of the right bank of the Danube ;

both descend from the slopes of the Weinervrald ; the former rapid, shallow,
and tortuous, is composed of five streams; the latter also meanders, but with
a gentle current ; it has a course of 150 mdes.

Throughout this portion of its course, the Danube varies very much in

character ; below the confluence of the Inn it acquires a breadth of 2G25

yards ; at the north of the Krems only 656 ; below this point it divides into

several channels, forming numerous islands, the greater volume of water flow-

ing on the left bank. One island, 784 feet broad, separates branches 1575 and
1181 feet, respectively; while a third, 197 feet wide, surrounds an island 1969
feet in width. The island of Labau is about 3f mdes long by 2;^ broad, higli
and well wooded, separated from the left bank by a channel averaging 400
feet in breadth, and here the river has an extreme breadth of four miles, but
narrows immediately to two. Below this the river has several islands, and
two anabranches; one on either side, forming the islands Gross and Ellcine

Shutt. The northern branch, called Is' euhjesel, receives the waters of the

Waag ; the island it surrounds is fifty miles long by fifteen broad ; the

southern, the Weiselburg, receives the waters of the Leitha, which are thus
united to the Eaab ; the island which it forms may be twenty-five miles long
by five broad. This district is ver)^ subject to inundations, which frequently
cover 1500 square miles of its surface ; below, the river again contracts, and
flows through a deffle till it bends its course to the south.

The Eaab flows from the east slopes of the Styrian Alps, having the

Bakonywald for its east watershed, and has a course of 180 miles ; thirtj
miles from its source it has an elevation of above 5000 feet The principal
affluents, both of the left, are, in the upper course, which is rapid, the Labnitz ;

and in the lower, which is marshy, the llaabnitz, which however is rather con-

fluent than affluent. Two extensive lakes lie in hollows to the right and left

of the Eaab. To the north-west, the Nieuseidler See, twenty-three miles long
and seven broad ; its waters are saline, and average ten feet in depth ; the

country to the west is high and well wooded, and from hence it receives the

waters of the Vulka river ; that to the east is low and marshy, and the surplus
waters are carried by a canal to the Eaabuitz. The Balaton See, to the south-

east, has an area of 420 square miles, and extends Irom east to south-west

forty-eight miles, having an average breadth of ten. The waters are saline,

and supplied by upwards of thirty streams, the principal of which is the Szala.

The depth does not exceed forty feet, and is in some parts very shallow ; the
banks are marshy, and the smi^lus waters are carried by canals to the Sio and
Sarviz rivers, to the south. This lake is 918 ieet above the sea.

The Sarviz is the only affluent of the right bank of the Danube during its

south course, until it receives the waters oi the Drave, when its course is again
turned to the east by the Julian Alps, which direction it retains until,

shortly before its junction with the Black Sea, it trends to the north, confined

by the Balkan and its northern spurs.
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The Drave is not only one of the largest, but, geographically, one of the

most important affluents of the Danube : it has its pruicipal source in the

south slope of the Dreyhernspitz; audits upper valleys connect with those

of the Inn, the Salza, and the Adige, thus opening paths to the Tyrol, Bavaria,
and Italy. One principal source of this river is in the gorge of Tolbach, having
an elevation of above 4000 feet; the other descends from the sides of the

Dreyhernspitz, and flows with a rapid course for about sixty miles, in

direct distance, when it receives the waters of the Moll, from the left ; and
about twenty-five lower down, those of the Gail, from the right, and between
them the surplus waters of several lakes. The most important affluent is,

however, the Muhr, from the left, which, rising in close proximity to the

sources of the Salza and Enns, has a north-cast course of about seventy-five
miles, when it receives a small stream which flows from the north-west slope
of the pass of the Semering, as the Leitha does from the north-east, the two

valleys extending in the same direction nearly 100 miles ; thence it flows to

the south for forty-five more, and approaches within eight miles of the Drave,
AA hen, trending east, it has its course nearly parallel to that river, about fifty-

five miles lower down ; its entire course is estimated at 230 miles.

The course of the Drave may be estimated at about 400 miles, for three-

f<:)in'tlis of ^^hich it is navigable ; after the jimction of the Mulir it flows

tlirough a level, marshy country, and receives no affluents of importance.
The Save has its rise near the pass of Tarvis, to the north of Mount Terg-

lou, and the valleys of its head waters connect the interior with the coast of
the Adriatic ; its course is estimated at about 500 miles, and is navigable for

vi'ssels of above 1(K3 tons to the influx of the Kulpa, a powcrfid affluent ofthe

riglit bank ; it also receives the waters of the Nuna, the Vurbas, the Bosna, and
the Dwina, w Inch drain the province of Bosnia. The Kulpa rises only twenty-
nine miles north-east of Pinnel, and has a course of 120 miles ; the Nuna
and Vurbas have about the same length; the Bosna and Dwina about 180
miles ; both have several affluents.

The only other river of importance on the right bank of the Danube,
rising in the primary watershed, is the Morava, which is formed of two
branches, flowing for about 130 miles, respect ivelj'',

from the east and west:
the latter receives the Ibar, an important affluent from the south, as well as

several other streams : the former, -u liich has also several feeders, lias its

main sources in the central pass of the Balkan, and opens to the grand defile of

Trajan. After the junction of the two main branches, the Morava has a
course of 115 miles before reaching the Danube ; its basin is hilly, fertile, and
well wooded.

The Danube, from the confluence of the Morava, has numerous affluents

on the right ; the more importiint are the Isker and Wid, the head waters of
which are in immediate proximity to those of the Morava, Karasou, and
.Maritza, ()p(>iiing to the central passes of tlie Balkans; the Jantra, which flows

from the slojx; of the Kezamlik pass ; and the Jemurlu, the valley of which
extends from Shumla to Silistria. The Isker has a course of about 150 miles;
the .Jantra of seventy-five.

4 'riic S(C(jn(l<iri/ W'dlcrsJtcils ufthc Xo)-lli.—The westi'rn watershed of the
Inn is formed by the; mountains oftlie V()rarll)erg, an extension of the (irisian

Alps, as already noticed. ]'"roni .Mount Sehi'ctta. the central knot of this dis-

trict, these spurs diverge, one forming the A\aterslie(l of tiu' Jnu, to the east,

aii<l tlie allluentri of the Dwina. to the west ; this was known by the name Ab)S

ofAlgar; another, sejiarating tlie Iian(iuarl from the 111, l)oth sources of the

Inline; a third, w Inch sti-etching north, forms the Ixjundary between tlie main
basins of the lJhin(^ and the Danube. To the soiitli, the vaiicysof the Inn and
I |)per IJIiine are connected by two very ilillicult ])asses, those? of Mount
•luHer, Sl:}3, and .Mount iViiiula, 7713 feet above the sea : the pass of Scira

Plana also, 1)710 feet in elevation, i)asses over the western si)ur, and unites the

upper valleys of the llhine.
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The mountains of the Vorarlberg form a broad mass, ranging from 7870 to

9843 feet in elevation ; and throwing off, riglit and left, considerable spurs
between the head waters of the Rhine and Danube. The principal pass by
which it is crossed is the Col d'Adelsberg, on the summit of Mount Arlbcrg,
which rises 9200 feet in elevation. This pass connects the valleys of the 111

and the Inn, and debouches on the latter at Landeck, ^^ here the river, pressed
upon by the spurs of the Arlberg. assumes an easterly direction.

From the north extremity of the Vorarlberg, the Alps of Constance enclose

the Baden See, and extend to tbe Schwartzwald ; this can hardly be con-

sidered an Alpine region ;
it is rather an elevated and rugged district, formed

by hills varymg from 3280 to 3937 feet in elevation, the summits of which
are plateaux ; they are crossed by several defiles, the principal of which are

from the extremities of the lake. The Schwartzwald, or Black Forest, is more

mgijed, and rises in many places above 3500 feet ; its culminating point is

Feldberg, which attains 4765 feet in elevation. The mountains project from
the principal line of elevation between the sources of the Ehine to the south
and west. The Schwartzwald is covered with extensive forests, and abounds in

minerals and metals. This, like the other chain to which reference has been

made, diminishes in height towards the north ; it has its longer slope into the

valley of the Danube. The defiles are difficult ; the most important unites

the valley of the Sarine, an affluent of the Ehine, with that of the Donau ; and
this is met by another, from the valley of the Kinsig, at the junction of the
three sources of the Donau. To the north of this the Schwartzwald forms the
watershed between the smaller afHuents of the Ehine and the Neckar; that of
the Donau its affluents from the left, which is continued in the llauhe Alp, or

Alps of Suabia, for seventy miles, having an elevation of from 1640 to 3280

feet, and culminating in the Ilohenberg, which attains an elevation of 3369.

Like the watershed of the south-west already described, the summits of these

mountains form plateaux from fifteen to tv\ enty miles in breadth ; unlike

that, however, they have their longer slopes to the south, are more barren,
and not dissimilar are the Steegerwald and Fichtclgebirge, the continuation of
the Suabian Alps to the east, the elevation of which is not as great, scarcely

attaining to 3'X)0 feet, excepting at the culminating point, Ochsenkopft, on the

south, rising above 3400 feet, between the sources of the Maine and the

^aab, the Saale and the Eger : from whence the Frankwald extends north-

west, the Erzgebirge north-east, and the Bohmerwald, forms the con-

tinuation of the valley of the Danube to the south-west. The line of the Stee-

gerwald appears detached from those of the Eavihe Alp and Fichtclgebirge
tOMards the north-west, separating the valleys of the Keckar and the Maine,
and reaching those of the Wernitz and Altmuhl.

The Bohmerwald extends for 150 miles, having its longer slope towards
the Danube ; it culminates in Heidelberg, near the source of the Eegen, at

4616 feet. Savage in aspect, and covered w ith forests, the principal defiles

of these mountains connect the valleys of the Eger, the Beraun, the Moldau,
with those of the Naab, Eegen, and the Danube ; the latter river approaching
within about ten miles of the sources of the Moldau, at Linstz ; between the
last two, for a distance of 100 miles, these mountains are only traversed by
foot-paths ; and the evils of a military government are apparent in the fact

recorded by Lavallee, that the Austrians have broken up from twelve to

fifteen miles of all the roads leading across them into Bavaria. From the defile

near Linstz, the Mocherisches Gebirge, or Moravian Mountains, stretch for

150 miles more to the north-east
; these are not dissimilar in character to the

Bohmerwald ; both have abundant deposits of iron and coal, as well as other
useful metals and minerals, and the former were once noted for their mines of

gold and silver. The ^Moravian mountains culminate at an elevation of4285 feet.

The principal defiles are those which connect the valleys of the Lischnitz and

Kanip, aflluents respectively of the Moldau and Danube, into which the

latter, a small stream, fiows between those of the Sizava and Iglava, affluents
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of the Moldau and Morava, and between the March, or Morava, and main
source of the Elbe.

To the noi'th of the Morava, the mountains which surround Bohemia meet
on the east in tlie knot of Sneeberg, as they do to the west in that of Oksenkopft.
Sneeberg rises 4784 feet above the sea ; from it the Sudetes extend to the
south-east for about 100 miles, separating the basins of the Morava and Oder;
they have been considered a prolongation of the Eeisengebirge and moun-
tains of northern Bohemia, have the same character, and attain an elevation

of from 3280 to 3940 feet ; the principal lines of communication across them
are between the sources of the Morava, the Oppa, a feeder of the Oder, and
those of the Vistula.

Another knot, known as the Jablunka mountains, unites the Sudetes to the

Carpathians ; the extension of this between the rivers Morava and Waag is

indeed known as the western Kleine, or Little Carpathians ; these extend,
as has already been noted, till they nearly meet the spur of the Styrian Alps.
The Carpathian mountains extend nearly 700 miles, and may be thus divided :

the western Carpathians, from Mount Wisoky to Mount Krivan
; the central,

from thence to Mount Bisztra, enclosing the sources of the Theiss ; and the

eastern, from Mount Bisztricksora to the third defile of the Danube, surround-

ing the valley of the Maros ; tlie culminating point of these is the peak of
the great knot of Tatra, called Lomnitzerspitz, -which rises 8779 feet above
the sea level ; Lavallee gives an elevation of 19,187 feet to the culminating
point of the eastern Carpathians, and Mount lluska has been estimated as

9900 feet in hciglit. The western and eastern portions of this chain are more
elevated and thickly massed than the central, by which comparatively easy
access is obtained into the valleys of the Vistula and Dneister, which are

separated by a spur from the main chain, projecting to the north-west. The
principal passes are, on the west, one over the northern extremity of the
Jablunka mountains connecting the valleys of the "VVaag, the Oder, and the

Vistula, and one over the eastern spurs of Tatra connecting the valleys of
tlie Donaiec and Hemad, affluents of tlie A'istula and Theiss • in the centre,
one between the valleys of the Wisoka and Brodrog, affluents of the same
rivers ; another, connecting the Ungh, an affluent of the Brodrog, with the

Dniester, and the Saan a considerable affluent of the Vistula : and on the
east the Borgo, by which access is obtained from the main sources ofthe Theiss,
called the iiamos, to those of the Moldava and Bistritz, tributaries of the
Sercth ; on the south, the most important pass is that of the Kotherthurmer,
over which there is an excellent road by the valley of the Aluta ; the main
\\atershed lying to the north and west, between the feeders of the Maros and
Tcines and the Aluta ; and besides these., the Gimcs pass opens into the country
south of the Screlli ; the Thorzburg unites the up])er valley of the Aluta with
those of the Alonitz and Jalonitza; that of the Tcrgova opens on the defile

of the Lower Danube ; while the Volkan unites the valleys of the Maros and
Schil ; these latter, however, rather appertain to the spurs than to the main
chain of the Car])athians.

These mountains, called also Krapacs, surround the basins of the north-west
affluents of the Danube, forming three sides of a quadrangle, the greatest

length of which is from north-west to south-east, and tlirowiiig out spurs
between their feeders ; of these, the Kleine Kra))acs on the west, and the moun-
tains of Konigsberg, between the AVaag and the (Iraan, are thrown off to the

south and west from Tatra ;
on the east. t\\ o massy but magnificent spurs nearly

surround the sources of the 'J'lu'iss. Delaclied grou])s are also ohservalile, as

that of Medves, culminating on Mount Matra, Mhieii attains an elevation of

3300 feet between tlie valleys of the Tiieiss and Graan. Althougli not as

elevated as the mountains of the ])riinary watershed, these are distinguished for

the grandeur of their outlines and sublimity of their scenery ; their basis

is of igneous rocks, princijially granite, intcrsi)ersed with gneiss, hornblende,
iuul a variety of volcanic substances ; they have mines of the precious metals,
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of copper, lead, mercury, and rock-salt ; their sides are clothed with fruits,

and the valleys produce abundant crops of grain ; the vine also flourishes on
their southern slopes.

5 The Secondary Affluents.
—Assuming the Inn to be the principal source

of the Danube, the Donau may be considered as next in importance ; its main
source is the Berge, which rises in the Schwartzvvald, at an elevation of 2850
feet ; with this, two small streams, the Brigach and one which rises from the

castle-yard of Donaueschingen, unite in a large marsh below that place, and
from tlience flow througli a narrow and abrupt defile, the slopes of which are

thickly wooded, in a north-easterly direction. The aflluents from the right are
the Ablach, by which entry is first gained into its valley ; the Ostract, noted
for its swampy and impracticable banks, situated among hills and marshes ;

the Keiss, also marshy ; these are comparatively but small streams.

The Iller, however, is a river of some importance, which, falling from the
northern slopes of the Vorarlberg, flows through a wild valley for about forty
miles, and then through a level country, and after forming many channels and
numei'ous islands, and receiving several small affluents from the left, falls into

the Danube at nearly a right angle to its course ; its entire length is estimated at

eighty-five miles. The Gunz, Mindel, Sazam, and Schmutter are streams

flowing parallel to the course of the Iller, and falling into the Danube between
it and the Lech. At the junction of the Iller with the Danube, that river is

1400 feet above the sea, and 108 feet in width. The Lech has its main sovirce

in the Arlsberg, and flows through a very wild and narrow valley for about

forty miles in direct distance, with a north-easterly course, and from thence
trends north through a wooded and mountainous country, which gradually
opens on the left to a low and extensive plain, while its bed is overhung by a

steep escarpment on the right ; its course is estimated at 140 miles, in the last

fifty of which the river changes its character, divides in anabranches, forms
numerous islands, and expands to a mile and a-quarter in width. Here it

receives the Westact trom the left, which, falling from the northern extremity
of the spur which divides the Iller from the Lech, has a course of eighty miles,
and receives two affluents from the south-east. The Lech is also, in its lower

course, skirted by the Schmutter and Oder ; it is not navigable j and being
in its upper course a torrent, its lower is subject to violent floods.

The Paar, Ilm, Abens, and Gross-laben are streams of from thirty to fifty
miles in length, which faU into the Danube from the hills which extend round
the valley of the Isar. The country through which they flow is low and

marshy, and of rectangular shape, and the hills which form them project
towards the spurs of the Bolimerwald which surround the valley of the

Eegen. The plateau of Eohr extends between the Abens and G-ross-laben to

the Danube, and presents its steep escarpment to the north-west ; it is to be
considered as a prolongation of that which forms the east bank of the Iller, in

its middle course.

The Isar, rising in the north face of Mount Solstein, has its upper course

tlirough a wild and deep defile among impracticable mountains ; its middle
course is through a mountainous, but more open and well-wooded country ,

here it widens and becomes studded with islands, and receives several afflu-

ents, one especially of importance from the left ; lower down it has a more

easterly trending, and receives the Ammer, which has a course of seventy-
five miles, from the left. The lower course of the Isar is through a marshy
valley, and it forms numerous islands by its anabranches ; the countiy on
the left is low, but on the right the river is commanded by heights. Most of

the affluents of the Isar spread into lakes, the principal of which, the Ammer,
is ten miles long by four broad. Between the Isar and the Inn, the Fils, a

river of little importance, has a course of seventy miles. Of the affluents of

the left bank of the Donau, the first eight are merely torrents ;
of these, tlie

Egge joins the main stream nearly opposite the confluence of the Iller.

The \\ ernitz, a small stream, descends from the heights of SchiUenberg.
The Altmuhl is the first of importance ;

it flows from the slopes of the
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Steigirwald, in a south-easterly direction, for about half its course, and then
trends eastward, nearly parallel to the Danube. In the first part of its course

it is a torrent, and flows through a rugged valley ; in the second, like most
of the affluents of the Danube, it flows through marshy and low lands. Its

total length is estimated at 125 mUes, and it falls into the Danube nearly

opposite to the defiles of Abach.
The Naab rises from three sources in the Fiehtelgebirge and Bohmerwald ;

it has a course of seventy miles, through stony valleys, is navigable, and
receives the FUs, or Vils, from the right ; it joins the main stream close

to the mouth of the Regen, and nearly opposite that of the Inn. The Eegcn
has its rise in the Bohmerwald, and flows in a direction opposite to that of

the main stream, through a very contracted basin, by which access is obtained
into Bohemia ; suddenly turning to the south, it falls into the Danube after

a course of eighty miles. The Ills, a torrent flowing from the Bohmerwald,
is the only affluent of the left bank remaining to the upper basin of the

Danube.
From the confluence of the Isar the Donau becomes navigable, and is about

328 feet in width
; above, it flows through a continuous defile ; below, an

extensive and fertile plain opens on the right bank ; here it widens, is covered
with well-wooded islands, but still pressed by mountains on the left bank,
lower down its course becomes very sinuous, and the elevations appear
alternately on either bank ; this character is maintained to the defiles of
Abach ; from hence to the defile which closes the upper basin of the Danube,
•ifter its confluence with the Inn, the rugged slopes of the Bohmerwald close

ui)on its left bank, while the plains already described about the lower course
of the Isar open widely on the right.

After the confluence of the Inn and the Donau, the united stream soon ex-

panda and divides between islands, acquiring a breadth of 2625 feet ; subse-

quently it contracts to 656, and again expands to 1213 feet ; here it is

rapid, and navjgation dangerous, and its banks are subject to serious inun-

dations; here also the valley expands, and the river forms anabranches,

encircling large islands, as already noticed.

Eight torrents, of from fifteen to twenty-five miles in breadth, descend from
tlie mountains of Bohemia to the main stream. The first important affluent of

tlie left bank is the Kamp, which flows through a deep and Avell-woodcd

valley ; its upper course is winding, its middle ])arallcl to that of the main
stream, and its lower at right angles to it. This stream falls into the Danube
oi)|)osite the mouth of the Trazen, and its length is estimated at seventy-fivo
)i,iles.

The GfjollerbacJx, though it has only a course of twenty-five miles, is im-

portnnt, as its valley oy)ens communication with the eastern part of Moravia.
The March or Morava, has its principal source in the Sneeberg, from

whence it flows to the south and east ; till, pressed by the spurs of the Jablunka
mountains, its course is turned to the south and west ; but bending round
tlicir extremity, it gradually resumes its original direction, and falls into the

Danube, just above the defile formed by the a])proach of the Styrian Alps to

that cliain. The u])per valley of the Morava is rugged and mountainous, and
it receives accessions to its waters from many torrents and small streams in its

middle course; it receives from the right the Thaya. its princi])al affluent.

This river is formed l)y two streams, which rise in the east slopes of the

.Mor.ivian mountains; its
valley,

at first narrow and precipitous, gradually
extends, and is interspersed with nuirshes and woodlands, through which the

river finds its way I)y numerous channels ; in its middle course it receives the

united waters of the Iglava and Schwar/.a, of \\liieh the Zwittava and Littawa

are also allliients, the former havin.; a course of" iif'ty-five miles, rising among the

hills to the north. Ihe hitter a small stream flowing through lakes and swamps
from the east. The Jglava is a Inrge and important stream, ouening com-
munication with Hoheniia. and has a coiirseof aliout l<M)miles. Tlie estimated

length of the Schwiuv.a is t'iglily, of the Th;iya 1;}(). 'J"he Morava also receives
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from the right the little stream, Eussbach, Mhich falling from the heights cK

Wagram, traverses the March field. The lower course of the Morava is

through extensive marshes, interspersed with well-wooded undulations, and
before entering the Danube it divicles iuto numerous branches and channels.

The Waag descends from the mountain knot, Tatra, and confined between
the long spurs of the Carpathians, the Jablunka, and Konigsberg mountains,
its middle as well as its vipper course is very tortuous and rapid, and has no
ainuents except mountain torrents ; it joins, or perhaps ratlier is joined by,
the Neuhcesel, the anastomosing branch of the Danube which forms the island

Grosse Schutt
;
in its lower course it is subject to violent inundations, and its

entire length is estimated at 200 miles.

The INeuhoesel also receives, near its junction with the Danube, the Neutra,
which flows tlirough a plain, and has a course of about eighty miles.

The Graan has its rise in the south slopes of Mount Dumbier, which rises

6500 feet above the sea ;
it has a course of 125 miles, and receives one affluent

from the left, which flows through the valley formed by Mount Schemnitz.
The Ipolz or Eypel, rising in the Medves mountains, has a course of ninety-five
miles, and is navigable for about thirty-five ;

it has several affluents ; falling
from the south slopes of Mount Schemnitz, it unites with the main stream

just above the defile formed by the approach of the spurs of the Carpathians
to the Bakonywald.

Throughout the whole of its southern course the Danube has no affluent of
the left bank worthy of notice ; the Theiss, flowing nearly parallel to it for above
150 miles in a direct line, at an average distance of forty-five, though the courses
of both are very sinuous. This river and its affluents drain the entire basin
formed by the central and eastern Carpathians. In its course from north to

south, the Danube flows in a broad channel, sending out anabranches, and

forming numerous islands ; here its extreme elevation above the sea scarcely
exceeds 300 feet, and its fall is only three inches in a mile

;
its depth may

be estimated at twenty feet, and its breadth as averaging 6000 ; one island

(Czepel) formed by it is above tliirty miles in length.
The Theiss has its principal sources about the Borgo pass, in immediate

proximity to those of its most important affluent, the Maros. In the high
mountain valley formed by encircling spurs of the Carpathians, the Maters of

the Szamos, Bistriz, and other streams unite, and bent northward by the

Buchgebirge, an extension of the Eeuss mountains, issues on the plains in

a north-west direction, where other affluents add their tributes to the

stream, and about forty-five miles in a direct line from where it issues in the

valley, it receives the waters of the Theiss from the right, the sources of
which are in close proximity to those of the Scrcth and Pruth : twenty
miles lower down, turning at a sharp angle, it flows west\^ard, and re-

ceives the waters of the Brodrog, an important affluent from the north,
formed by the junction of the Ung and other streams, which fall from the

south slopes of the central Carpathians, and give access to the corresponding

valleys of the Vistula and Dniester. Trending south, the Theiss now receives

the Ilernad, from the north-west, which is formed by the junction of the

Tareza and Sajo, the head waters of which have their rise in the knot of

Tatra and the Konigsberg mountains, and are in proximity to those of the

"Waag and Graan on the m est, as well as the Donaec and its affluents, which
unite with tlie Vistula to the north ; this river has an estimated course of

120 miles ; the upper portion of its stream is rapid, the lower sluggish, like

all the affluents of the Theiss ; in its lower course it separates into two parts,

encircling an island thirty miles in length. The south watershed of this river

is formed by the Medves mountains, from the south and east slopes of which

several small streams fall into the Theiss ; the most important of^ these is the

Zagyra, the numerous sources of which encircle Mount Matra ; after its

junction, tlie main stream has no affluents from the right ;
on the left it has

l!ie Koros, formed by the junction of three streams of that name, having
their rise in ilie western termination of the spurs of tlie Carpatliians, wliich
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enclose the upper valleys of the Szamos and Maros ; it receives one affluent,

the Err, from the right, which is connected towards the north-west with the

Theiss Ijy an anastomosing branch. The Koros may have a course of about
2U0 miles.

The Maros, or Marosch, has its rise in the south flank of the Carpathians,
and its upper course is through an elevated plateau of above 100 miles in

length from north-east to south-west ;
surrounded by their projecting spurs,

its position is very remarkable ; for while, after issuing from the plateau, it

affords access to the valley of the iiluta, and so with the lower plain of the

Danube, its lower course unites it with the Theiss, and the affluents of the

right bank of the Danube above the defile formed by the approaching spurs of

the Carpathian and Balkan mountains, which it may, thei'efore, be said to

turn. The principal affluent of the Maros is the Ivukel, in its middle course,
which rises from two sources of that name in the mountains of Transylvania;
this river unites with the Theiss by three principal branches, enclosing a

triangle of fifty miles from apex to base, and thirty miles on the base line
; it

has a course of above 400 miles.

The length of the Theiss may be estimated at 600 miles, for two-thirds of

whieli it is navigable, and for the greater portion for vessels of 300 tons'

burden ; after the junction of its principal streams, it flows sluggishly throu^^h
extensive morasses.

The Danube has three other small affluents on the left, in this basin—the

Bega, Temcs, and Karasch ; of these, the Temes is the larger, and flows

tlirough a considerable lake at Csakosah.

Tiirough the tremendous gorge called the Iron Gate, the accumulated waters
of the Danube rush with fearful rapidity into the plain encircled by the Balkans
and Carpathians, to the south and north-west ; here it encircles the island of

Orsova, which commands the pass : and from hence its numerous branches

spread and intersect the plain, in inextricable confusion, channels and islands

often extending ten and twelve miles in m idth ; it flows first to the south-

east, and then takes an easterly course for above 200 miles ; then, bending at

right angles to the north, it receives the waters of the Pruth and Sereth, and
then stretches out its many arms eastward to the Black Sea.

Tlie affluents from the left are numerous : the principal in its easterly
course are the Schyl, Aluta, and Dombritza ; of these, the Aluta is the most

important, opening the communication with Transylvania by the llother-

thurm pass. The Jalonitza falls into the main stream in its northern course ;

and its head waters aflbrd communication with those of the Aluta, wliich latter

cannot have a course of less tlian 200 miles ; but of all the rivers falling from
the Carpathians our kno\A ledge is very unsatisfactory.

6 The tScrclh and Pruth.—Tliese rivers, turning the northern flank of the

Carpathian motuitaiua. and opening communications with tlie lower course of

the Danube, from Poland and Eussia, arc distinct in character from its

other secondary alllucnts. The Sei'cth has its sources in jMount Czorna,

opposite those of the Szamos, and has a course of 250 miles, in a soutli-east

direction; it receives the Bistriz, Sutschava, IVIoldava, and Tatros, as

aflluents from tlie right, and tlie Birlat from the left ; t lie former have their

sources in lhe eastern Carpathians, near those of the Theif^s and Brodrog;
and tlie latter I'mm tlie lower eastern spur -whieii divides the valley of the
Sereth and Pruth. The Moldava gives its nanjc to the district, and has a
course of abovf ]()() miles. The Pruth, like the Sereth. comes down from the

eastern slo]ie of Mount Czorna ;
it has a course of 3(iO miles, and receives nume-

rous small aflluents, which intersect the ccninlry between it and the Sereth;
1\he largest of these is the I'aglui, described as ' a long chain of muddy pools.'

From the junction of the Pruth, the cotirse of the J)anu!)e is ill defined;
it reaches the sea, however, by three ])rinci])al mouths—those of tlie Kilia,

Suliua, and St. George, the delta formed by them iieing above forty-five mUes
in length and breadth; this, with the country imnu'diately surrounding, is

frecjuently inundated. On the north, the tlniiuage is received into large lakes



302 DESCRIPTIVE GEOGRAPHY.

and morasses ; on the south, however, a range of low hills occupies the angle
formed by the Danube, and sheds its drainage to the south-east, principally
into Lake Eagem, or Kassem, more properly an inlet of the sea, oi irregular

triangular shape, about thirty miles in extreme length, and twenty in breadth.
The Danube is navigable as high as the confluence of the Iller, for vessels of

100 tons ; and its mouths, of which the northern is the most considerable, were
accessible to those of the greatest burden until neglected by the Kussians.
Now that they are in the possession of the English and French, they will

doubtless be again rendered available for the purposes of commerce without

delay.
The entire course of the river may be estimated at above 1700 miles ;

in direct distance, 1000.

7 The Valleys of the Danuhe.—It has already been noticed that the

primary and secondary watersheds, nearly meeting at three points, divide the

course of the Danube into four parts.
The first, or upper basin, is a plateau ofpentagonal form, 1640 feet above the

sea, well wooded and fertile, extending 210 miles from north to south ; and the

same distance from east to west from the extreme limits of its watersheds.
From the confluence of the Iller to that of the Inn, the direct distance is 135

miles, but by the course of the river a triangle would be formed on that base,

having its apex at the mouth of the Eegen, and distant from the mouth of the
Iller eighty -five, and from that of the Inn sixty miles ; and few portions of

the surface ofEurope have more historical importance than this, which has been
the scene of contest between the northern and southern, the eastern and -western

powers, respectively, from the earhest times.

The second basin of the Danube, into which it enters by a formidable defile,

surrounded on aU sides by mountains, is extremely irregular in its features
; it

is fertile, and rich in mineral products. From the confluence of the Inn to that

of the Morava, is 140 miles in direct distance ; but on the line of the Ems the

valley cannot be estimated at more than fifty mUes in breadth ;
the direct dis-

tance between these points is forty-five miles ; and this portion of the valley
assumes the aspect of a series of defiles, from the bold spurs which are

prolonged from the mountains of Styria to the bank of the river : on that of

the Leitha and Morava it extends to 100 miles ; and here is the most fertile,

beautiful, and salubrious portion of its course. In this basin the southern

boundary is composed of rugged mountains, giving it an Alpine character ;

the mean elevation may be 5000 feet.

The third basin comprises nearly half of the -whole area drained by the

Danube and its afiluents ;
raised scarcely 400 feet above the sea, with

marshes extending over above 9000 square miles ; a large portion also being
arid, sandy and barren ; its climate is damp and cold ; nevertheless, it

is rich in flocks and herds, and the hdls in minerals, corn, and wines. From
the sources of the Brodrog on the north, to those of the Morava in the south,
is in direct distance more than 350 miles, and from the pass of the Semering
to that of Borgo about the same distance. The lower valley of the Theiss is

more than 150 miles in extent from north to south, and above 100 from east

to west.

The lower plain of the Danube, surrounded by deep and rugged moun-
tains, is level, and in great part marshy ; it is fertile in produce of every kind :

here has been the entrance for the great waves of migration which, setting in

from the steppes of the Caspian, have deluged central Europe, and the history
of which may be read in the physical character of the basin of the Danub©.-



CHAPTER XII.

OF THE EAST AND NOETH OF EUEOPE.

$ 1. The watersheds of north-east Europe.—2. The rivers of the south.—3. The rivers of tlio

north.—4. The Scandinavian peninsula.

rjflllE Watersheds of north-east Europe.—The nortli-east of Europe consists

JL of an extensive plain reaching from the Carpathians to the Oural moun-
tains, and from the Baltic to the Bhick Sea; indeed, more properly it may
be said to extend round the Baltic, and to be bounded on the south-east by
the Caucasus, and on the north-west by the mountains of Scandinavia ; it

AviU in either case exceed one half the entire area of Europe, from the rest of

which it is as distinct in character as in position, the outlets of its principal
rivers being to the south-east, and the larger portion according with the
north of Asia. The following dimensions are given by Lavallec:—from

Akerman, at the mouth of the Dniester, to Cape Waigatch, 1988 miles ; from

Bromberg on the Vistula to Orokaia on the Oural, 1 191 ;
from Cape Apcheran

to North Cape, 2112 miles ; these distances, given in English miles, aflbrd

some idea of the extent of the country, but not of the peculiarity of its posi-
tion

; this is more clearly seen in the proportionately smaU extent of the base

by \A hich it is united to the rest of Europe, which from the month of the

Teligoul, at the north-east angle of the Black Sea, to that of the Vistula, at the
south-east angle ofthe Baltic, may be estimated at 650 geographical miles, while
the longer boundary between it and Asia, from the northern extremity of the

Caspianto the Gulf of Kara, docs not probably exceed 1350. Situated between
three seas, with navigable rivers flowing into each of them, having a coast line

on the Caspian of about 500 miles in direct distance, on the Black Sea and Sea
of Azov 350, and of nearly 1000 on the Baltic, the commercial and political

importance of this country is very considerable ;
and if it were under influences

wliich permitted the development of the talents and industry of its inhabitants,
it must be the centre of commerce between north-west Europe and Asia, as

the Danube is the natural outlet of central, and the Mediterranean of southern,

Europe ; this would be much facilitated by the inconsiderable elevation of
the watersheds which separate its southern from its northern rivers. Origi-

n^iting in Moimt Sloiczek, between the sources of the Dniester, Vistula, and
Theiss, an irregular and broken spur extends to the north-east between the
basins of the Vistula, Niemen, and Duna to the north, and the Dniester and

Dnieper on the south, which gradually sinks into, and is lost in the plain, so

that when their troughs are filled in the rainy season, the waters of these
rivers become blended: between the sources of the Duna, or Niemen, and the

Dnieper, it appears again in a plateau of small elevation, scarcely attaining
1000 feet in elevatii)ii, its culminating point being at Parcewitz, which is esti-

mated at 1055 feet altovc the sea
; this extends still north-east, and insensibly

rising, joins the Oural mountains. A similar plateau, but of less elevation,
extends south-east and north-west between the Dnieper and Dniester, mIucIi

is connected with the Wihorlet mountains, a spur of the central Carpathians,
but the distinct line of watershed is lost between the secondary sources of
the Dniej)cr and Vistula.

Tiie more elevated portion assuming dome-like shapes, and being covered
with forests, is known as the Valdai iiills; these are of argillaceous forma-

tion, based on granite; the plateau which connects them with the Oural rises

to the east and north, in an irregular calcareous chain, Mhichmay be considered
as an extension of the Oural mountains, towards which the plateau of Ciiemo-
konski stretclies eastward, and unites with them in a knot, from which the
waters flow in every direction to tlie Icy Sea, the White Sea, the Black Sea,
and the Caspian : from hence the Ourals, under the name Po^'a, extend
to Cape Waigatch.

The Oural, or Ural, mountains nm nearly north and south under the GOtli
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meridian of "W. longitude ; tlicir northern extension must be sought in the
island of Nova Zcmbla

;
and tlicir soutliern, round the sources of the river of

the same name, between Lake Aral and the Caspian ; their average elevation

maybe 1000 feet, but they culminate hi Konjakofskoi Kamen, under the 60th

parallel of N. latitude, at an elevation of 5397 ;
a little from the north of which

a spur is thrown out to the north-east, separating the gulfs of Obi and Kara,
while another extends north-west round the Petchora to the promontory of
Kamen-nos ; the former is, however, the more important, rising above 5000
feet, while the latter scarcely reaches 1000. The portion of the Ourals about
their culminating peaks is covered with dense forests ; to the south there is

less wood, but the valleys are fertile and well watered. These mountains, com-

posed of crystalline and slaty rocks, abound in minerals and metals ; iron is

worked in large quantities, and the yield of gold was untU late years among
the largest from any part of the world.

From the north-west, the range of heights which occupy the centre of
Eussia are met by the extended spurs of the Scandinavian mountains, whicli,
while between the Icy Sea and the Baltic they attain an elevation of above 4500
feet, gradually subside towards the east to 700 and 300 feet; notwithstanding
their identity is obvious, by the primitive rocks of which they are composed ;

they form the watershed between the Gulf of Bothnia and the White Sea,
and spread over a country abounding in small lakes and morasses, interspersed
with sandy steppes.

2 The Rivers of tlie South.—The Dniester has its principal sources in

Mount Sloiezek
; its main stream has a general south-east course ; it receives

numerous affluents both of the right and left, the former, falling from the slopes
ofthe Carpathians, rapid ; the latter sluggish, and forming chains of small lakes.

Of the former, the principal is the Styr, by the valley of which communica-
tion is gained with the head waters of the Brodrog and the Theiss. In its

middle course, approaching within about eighteen mdes of the Pruth, the
Dniester has no affluents of the right, vmtil, in its lower course, it receives the
Kobotta and other small streams ; the country between its mouth and that of
the Danube is occupied by the Kageluk or Koujalnik, having a course of about
100 miles, and falling from the southern extremity of the watershed between
the Pruth and Dniester, which in their middle course is well defined. Of the

affluents of the left, the most important are the Sered and Podhorce. The
length of the Dniester in direct distance may be 4(X) miles ; its windings may
extend to 100 more ; its navigation throughout is impeded, though from
different causes : its upper course is over a shallow rocky bed, among well-

W"Ooded hills; its central through fertde vallevs, abounding in corn, cattle,

and timber ; its lower through vast plains producing only pasture for cattle,

interspersed with lakes and marshes : the climate in each varies with their

character. The mouth of this river forms a deep elongated lagune, twenty
miles in length by five in breadth, connected with the sea by two very narrow
channels. The mouth of the Koujalnik also forms a lagune of similar character,
and between them the Solenoe lagunes extend along the coast for twenty
miles.

Beyond the Dniester, the Koujalnik, Telegoul, and other smaller streams,
are lost in the morasses and lagunes whicli extend on the shores of the Black

Sea, between that river and the Bug, or Bong. This is a large river, flow-

ing parallel to the course of the Dniester, and having its origin in the southern

slopes of the plateau which separates the basins of the Dniester and Dnieper.
The principal affluents are the Kadima, or Kodyma, on the right, and the

Siniouka on the left ; the latter, with its branches, di-aining a considerable

area. The Bug is 350 miles in length, and falls into an estuary, prolonged to

the south, in the Gulf of Kherson, extending about twenty-five miles in

length, and being five in breadth at its mouth ;
into this estuary the lugul

also flows, which has a course of 150 miles, to the east of the Bug.
The Dnieper, notwithstanding its magnitude, must, with those already

enumerated, be considered among the tertiary rivers of Euroue, liaving it?
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source in the Valdai hills and the marshes to the south, in «hich the Bug,
the secondary source of the Vistula, has also its rise ; the same rule being
observable in these as has already been noticed with respect to primary rivers.

The main sources of the Dnieper, surrounded by the well-wooded slopes of

the Valdai hills, flow, deeply imbedded, through a fertile country, varied with
numerous acclivities, and it maintains this character till it is joined by its

secondary source, the Pripetz, from the west ; it is above 300 feet in

breadth about 100 miles from its source, where it becomes navigable ; in its

upper course it receives, among other affluents, the Drutz and Bcresina

from the right, and the Soj from the left ; these, and especially the Beresina,
which has its rise in the marshes of Dokehitsy, flow through a country of

morasses and swampy forests ; this is a broad, deep, and rapid river ; has
a course of 200 miles, and a considerable affluent, the Svislotch, from the

right, on which bank the ground is more elevated. The Soj is a navigable
river, with a course of 240 miles.

The Pripetz, the secondary source of the Dnieper, flows through the

swamps of Prujain, and has its sources in immediate proximity to those of the

Bug, as already noted, its principal streams, however, fall from the northern

slope of the plateaii ; its main stream is formed by the junction of the Sclucz

and Goryn, which receives from the left the Styr, Przypee, and Jusiolda.

The morasses in this valley may extend above 200 miles in length, from east

to west, and 100 in breadth from north to south. The Dnieper receives no
other affluents of importance from the right. The principal of those from the

left, the Desna, the sources of wliich are in immediate proximity to those of
the Don, and which may probablj^ be the main stream of the Dnieper, is

formed by the junction of two principal branches, and has a co^^rse of about
500 miles, through the greater portion of which it is navigable ; after its

junction with the Dnieper, that river takes a south-easterly direction for above
200 miles, in the course of which it receives the Soula, Korol, and Samala
from the left ; here it attains a breadth of 4593 feet, and turning south, it is

precipitated in rapids for forty-live miles over a rocky bed, and becomes
studded M-ith islands ; it then trends to the south-west, and its mouth
is an extended estuary studded with islands, forming, in fact, what would,
under other circumstances, be the delta of the river ; here it receives

on the right the Ingoulitz from the north; this is a considerable stream,

having a course of above 200 mUes. In direct length, the Dnieper is 623
miles ; its windings increase that distance to more than double.

The river Don, encircled by the Oka and surrounding secondary sources of
the Volga, notwithstanding it appears insignificant beside the greatest of Euro-

pean waters, is a river of much importance, and drains a large area ; rising in the
small lake Ivanow, it flows in a south-east course, as if to add its waters to tho
main stream of the Volga ; but when within twenty-five miles of that river, it

changes its course to the south-west, a granitic range extending from tho
Caucasus interposing, which also diverts the Volga itself from its southern
course, and turns it towards the Caspian Sea. A considerable depression ia

indeed observable between this range and the main chain of the Caucasu.s,
which is occupied by Lake Bolchoi Ilmen, the river Manich, which carries

its surplus waters to tho Don, and tlie Kouma, which flows into the Caspian;
but its geological character gives unmistakcable evidence that it must be con-
sidered as an extension of tlie i)rimary watershed. The Don has a circiiitous

course of nearly 1000 miles, though the direct distance from its source to its

mouth is less tlian one-half; it receives two afUucnts, tlie Sosna and the

Donetz, the larger and most im])ortant, draining the fertile district of the
Ukraine on tlie right ; those on tlic left are more numerous, and include tho

Varonetz, Khoppcr, Medvietza, Sal, and Manich : to the latter reference
has already been made ; it has a course of about 3(K) miles, one-third of which
is through lakes and marshes. The waters of the Don are strongly impreg-
nated with chalk, and its bed is formed of chalk and mud ; its upper course
is through a hilly and fertile countrj' ; its left bank is, throughout ita lower

II. X
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course, frequently overflowed ; shoals and islands are frequent in its cliannel,

wliicli is therefore only navigable in spring, when the waters are highest ;

it enters the Sea of Azov by several mouths, and its delta extends lifteen

miles from the apex on a base of ten.

The slope of the Caucasus to the north presents a country of great beauty
and fertility ; the mountains broken by rich valleys abounding in com, wine,
and fruits, the former cultivated at an elevation of 8000 feet; and the plains
at their base producing large herds of cattle ; the Kouban and the Terek,

however, are the only rivers of which it can boast. The Kouban is a rapid river,

rising on the north-west defiles of Mount Elbruz, after receiving many small

affluents, after a course of nearly 400 miles falls into the Black Sea to the

south of the eastern peninsula, which separates it from the Sea of Azov ; its

effluence is in a lagune, twenty miles long and ten broad ; and two other

lagunes, having together as considerable an area, occupy tlie mouth of the
isthmus. The Terek is also a rapid river, with numerous affluents, having a
course of above 300 miles. The ICouma to the north has a course of nearly
equal length, but flowing through a lower country might connect the Sea of
Azov with the Caspian by the course of the Manich.

The mountain range of the Caucasus has already been partially described;
its summits are round or flattened, and culminating 18,000 feet above the

eea, its eastern portion is always covered with snow, as far as 40° 30' west

longitude : about the sources of the Kouban it sinks rapidly, terminating
in rounded chalk hills to the west, and limestone cliffs toward the sea ; it is

composed chiefly of secondary rocks to the north, with volcanic rocks inter-

spersed, though it contains no active volcanos. Minerals and metals, especially
iron, copper, lead, and it is said coal, are plentiful. Of this region, however,
we know less than of many much more distant and less valuable portions of
the earth's surface.

Separated from the Caucasus by the Strait of Kertch, having an average
width of seven miles, but much contracted by shoals and sand-banks, lying
between the Sea of Azov and the Gulf of Perekop, a deep indentation of the

north-west angle of the Black Sea, and attached to Europe by the narrow
isthmus not exceeding six miles in breadth, from which the gulf takes its

name, is the peninsula of the Crimea ; of a quadrangular figure, extending
from east to west 150 miles, and from north to south 100, it shows its afllnity
to the Caucasus in the mountain range which extends along its southern

shore; this may have a linear extension of 100 miles, and be in breadth about

seven, cvdrainating near the centre in Tchatyr-dagh, 5050 feet above the sea
;

this does not rise in lofty peaks, but is flattened at the top, has a precipitate
fall to the sea, and presents on the south side many small but beautiful and
fertile valleys, assimilating in character, climate, and productions to those of

Italy or Greece. The extension to the east forms a peninsula thirty miles in

length, united to the larger mass by an isthmus about ten miles long and as

many broad, between KafFa Bay in the Black Sea, and that of the Arabat in
the Sea ofAzov ; through this the chain of elevation is extended to the north-
east angle. The north slope of the mountains is prolonged to Perekop, and
presents at their base extensive sandy and, in summer, arid plains ; these,

however, are capable of producing abundance of grain, and now sustain

numerous herds of cattle. Its streams, often dried iip in summer, are unimpor-
tant, the largest, formed by the junction of the Salghyr and Karasu, may have
a circuitous course of eighty miles.

From the Dnieper to the Don, and roimd the north extremity ofthe Sea of

Azov, a dreary, monotonous plain extends for nearly 100,000 square miles,
^hich at present supports only cattle, and a scanty nomad population;
though there can be no doubt that it would amply reward the labours of the
husbandman.

The Volga takes its rise in the Ural mountains, and is separated from the
rivers of the north and from the Don by the plateaux of central Russia. The
best known source of this river is, as usual, its secondary source, which has ita
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rise in the slopes of the Valdai liUls, at an elevation of 800 feet ahove the

Black Sea, and 875* above the mouth of the river in the Caspian. The main
source must, however, have an elevation considerably greater, as it has its

rise in the central and highest portion of the Ural mountains, under the 60th

parallel N. lat. ; this, under the name Kama, receives numerous affluents, both
from the right and left, and flowing through Permia, unites with the north-

west streams in about 55° N. lat., under the 60th meridian W. long. Of the

affluents of the Kama, the Valka, on the right, has a course of 500 miles ; and
the Bielava, on the left, rising from two sources, is of as great extent. The
course of the Kama may be estimated at 1500 miles. One source of the

north-west stream of the Volga is in Lake Selinguer, in the Valdai hills, 550
feet above the sea. The western stream receives numerous affluents ; the

principal are, on the right, the Oka and Sowra ; the former has a course of

650 miles, for the greater part of which it is navigable, through the most
fertile part of Russia ; it receives several affluents, one of which, the Moskowa,
gave its name to the ancient capital of the country; the latter has a course of

about 400 miles. On the left are, the Tertza, Molovga, and Sheksna ; the former
has a course of above 100 miles, and is in close proximity to Lake Ilmen ; and

by it communication is established between the Caspian and the Baltic ; the

second, which has a course of 250 miles, is also connected with the Ladoga ;

the latter flows from Lake Bielo, and communicates with Lake Ladoga and
the Dwina. The Samara is the only affluent of importance which the Volga
receives after the confluence of its two principal streams.

About tlie secondary sources of the Volga, the same facility for water
communication is observable, which is remarkable, in north-east Asia and
North America, and which is also found, though to a smaller extent, in Sweden
and Norway ; it is, in short, the distinguishing characteristic of the northern

slope of the continents towards the Icy Sea ; but is perhaps nowhere more

strongly developed than in the basin of the Volga : that river is navigable
for vessels of five feet draught of water from the confluence of the Samara to

that of the Sheksna—which has its rise in Lake Biloe Ozero, about fifty miles
south of Lake Onega, with which it communicates ; it is twenty-five miles long
by twenty broad, and of considerable depth

—and below that point for vessels

of considerable burden ; but its course is impeded by sand-banks, and is very
subject to changes : the Kama is navigable almost to the base of the Ourals.

This great river, known also by the Greeks as the Rha, and by the Tartars
as the Adel or Idel, is of importance as being the natural means of commu-
nication between the Caspian and Black Sea ; its basin may be called Russia

proper ; the western portion of its upper valley is fertile ; the eastern com-

paratively barren, but abounding in mineral wealth ; its middle course, from
the junction of the Samara, when it trends to the south and west, is through
an open but desert country for 300 mUes, when, suddenly turning to the

south-east, it receives the Sarpa, which has a course of 200 miles, from the

south, and continues, in that direction, its lower course through swamps and
morasses ; it is said to enter the Caspian by seventy mouths, and has through-
out its lower course anastomosing branches; its delta may extend more Ihan

fifty miles, and has numerous islands beyond it. At the junction of the Oka,
the Volga is 46(X) feet in width, l)ut lower down is narrowed between steep
banks

; at Kasan, not far from its confluence with the Kama, it is only 600,
and about half-way down its middle course 1200 ; in the time of floods, above
the delta, its waters extend fifteen miles ; its entire course may he estimated
at 2fXX) miles ; its waters are frozen during five months of the year.

The Ourai, falling from the south extension of the mountains of the

same name, forms tlie nominal l)Oundary between lilurope and Asia ; its

course may be estimated at about 800 miles, for two-thirds of which it may be
esteemed navigable ; it has two principal affluents, the lick and the Sakmara,

* If the Caspian be, as (letermined by the Ku.ssian Survey, 102 feet below the lUack Sea,
this estimate must be altered accordingly.
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tlie latter having a course of above 300 miles. The upper valley of the Oural

corresponds with that of the Bielaya
—is mountainous, and abounds in minerals ;

its lower course, throujjh sandy and marshy steppes, corresponding to those
which extend to the east and south, towards the Lake Aral.

3 The Rivers of the North.—Heturning to the secondary watershed of
central Europe, the Vistula occupies a position in the north similar to that of
the Dniester in the south, but is a much larger and more important river ; it

has two principal sources, one formed by the junction of the San with the Vis-

tula, and the other by the junction of tlie Narew with the Bug. The former
comes down from the north slopes ofthe Carpathians ; the latter originates in the
marshes on eitlier side the central plateau, from which the Dnieper flows to

the south-east, and the jMiemen to the north-west. In its upper course the

Vistula, called by the Germans Weitzel, receives the Pilica, a river of con-
siderable size, from the left; the San, which receives several affluents, has
a course of 250 miles ; below the junction of these rivers the AVieprz, on the

right, and the Baurz, on the left, are the most important affluents.

The Bug has its watershed in the spurs which extend from the Carpathians,
round the sources of the Dniester ; and here the Pultew, one of its affluents

from the left, if not its principal source, has its rise ; its course is north and
north-west for above 300 miles ; its principal affluents are the Muehariec,
which opens a communication with the west sources of the Dnieper ; and the

Narew, which some consider the main stream, but which has only a course of
about 200 miles. Below the junction of the Bug and Vistula, the principal
affluent is the Oukra. The Vistula falls into the Baltic by several mouths,

through a country of morasses, intersected by canals, which are subject to

great changes, the extreme western mouth having been formed in 1840. The
entire course of the river is estimated at 530 miles, for the greater portion of
Avhich it is navigable.

The two eastern mouths of the Vistula open into the Frische Haff, a lagune,
or rather inlet of the sea, separated from the Baltic by a tongue of land thirty-

eight miles in length by one in breadth, but communicating with it by a
channel half-a-mile in width ; its entire length maybe estimated at fifty-seven

miles, and its breadth at twelve miles : it is nowhere more than twelve feet

deep ;
it receives, besides the waters of the Vistula, those of the Pregel and

Passarge. The eastern and western mouths of the Vistula are twenty-five
miles distant from each other ; and the point from which they diverge about
the same distance from a line joining them ; the entire area must not, however,
be considered as delta formation.

The Passarge and Pregel drain the district intermediate between the
Vistula and Niemen ; the former has its sources in the north slope of the
watershed of the secondary affluents of the Narew ; it is a small and unim-

portant river, flowing in its upper course through a deep, narrow, and well

wooded ravine ; the latter is formed by the confluent streams of the Angerap
and Pissa. The Angerap drains the Maner-see and other lakes of eastern

Prussia, as the Piseh, a small affluent of the Narew, does the Spirling-see and
those which surround it ; this latter lake is eleven miles in length. The principal
affluents of the Pregel are the Dista on the right, and the Alle on the left ; it

has a course of 120 miles, and its basin is estimated at the same area as that

of the Thames.
The Bobr, and other affluents of the Narew, on the right surround the

sources of the Pregel and interlock with them and with those of the Niemen ;

this river has its origin in the marshes of Dolguinowski, having its principal
sources overlapped by those of the Dniester ; and the Sczara, one of its prin-

cipal affluents on the left, affords communication with the Pripetz, tlie

principal affluent of the Dniester. The Sczara flows through marshes, and its

banks are well-wooded. After its junction, the main stream flows through a

deep gorge formed by the northern extension of the hills through the southern
defiles of which the Beresina flows to the Dnieper. At the junction of the

Svieta, of which the Wilia is an affluent, the Niemen is G56 feet in breadth.
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and below this point flows through a level marshy country, receiving several

affluents ; it is iiere also called the Memel ; its course is north-west, and
estimated at 400 miles, nearly throughout the whole of va hich it is navigable ;

it enters theXuritsche Hafi'by several mouths, the principal of which are the
Eass or Kuss, and the Gilge ; like those of the Vistula, these extend for twenty-
five miles. The Kuritsche HaflT extends for fifty-three miles along the coast,

separated throughout its whole length by a narrow tongue of land about half a
mile in width

; its greatest breadth may be twenty miles and its depth twelve ;

the channel by which it communicates with the sea is 300 yards across. Between
the Kuritsche and Frische Hafis a quadrangular tract of land, twenty miles in

length and -breadth, extends into the sea, rising towards the centre ; sur-

rounded by marshes, communicating both with the Pregel and the Kuritsche

HaflT, it may be almost considered as an island.

The Duna, also called the Southern Dwiua, has its sources in the lakes of
the Valdai plateau, near those of the Volga and Velikaja, on the north-cast ;

it flow s for more than one-third of its course to the sonth-west along the base
of the plateau, then taking a north-west course it receives the Oula. then the
Drissa from the right, also the Nilja and Desna from tlie left, besides others
of less importance. Above the angle formed by its change of course, the
breadth of the Duna is SOI feet, near its mouth above 2000, but it expands
immediately to nearly 4000 ; it is shallow, and its streams impeded by ledges
and rocks, but it is nevertheless navigable nearly throughout its entire

course, which may be estimated at 450 miles.

Between tlie Duna and Memel, the land projects to the north round tlie

Gulf of Livonia in breadth about seventy-five miles, through which the little

river Windau flows into tlie sea. The district between the Gulf of Livonia
and that of Finland, is principally occupied by Lake Peipus and the streams
which flow into and out of it ; this lake, called also Tscliouds ka Osuro, is

about seventy-five miles long by thirty-live broad ; it forms two basins : the

southern, known as Lake Pskov, is estimated as twenty-three miles long by
twelve broad, and receives the waters of the Vclika from the soutli-east ; this

is broad and rapid, and has a course of IGO miles : the nortliern basin receives

the Embach, Kosa, and other streams, and discharges its surplus waters by tins

Narva or Narowa; its banks are composed of morasses, swamps, forest, and

sandy wastes
; it is deep, navigable, and abounds in iish. The iS^arva has a

course of forty miles, but is only navigable for a short distance. The district

of Esthonia, lying between Lake Peipus and the sea, is low and marshy, the
surface sandy, on a substratum of rock, which appears on the coast, and forms
numerous islands; it is covered with pine forests.

The basin of the Neva, which extends into the Gulf of Finland, is very
extensive ; its waters all accumulate in Lake Ladoga ; it includes Lake Ilmen
on the south, Lake Onega on the north-west, and the lakes in the centre of
Finland on the north-east ; and drains an area of 400 miles from north to

south, and 300 from east to west; it is bounded on the north by the granitic

s])urs already noticed, which reach from the Scandinavian mountains, through
Finland, extend to the south-east between the rivers, falhng into the Arctic Sea
and tlie head waters of the Volga, and form the coast of the Gulfs of

Bothnia and Finland; and on the south by the projecting plateaux of the

^'ahlai. The lakes of Finland are extremely irregular in form, and are but
little known, extending over a surface of above 100 miles square, divided by
narrow strips of rocky land, and ])robably connected with each other ; the

most important of these is Lake Samia, which may be fifty miles in extreme

length by thirty in breadth, but like tlie rest of irregular shape, and discharges
its surplus waters by the AVoxen into Lake Ladoga.

The central receptacle for the w aters of this ba«in, Lake Ladoga, is the

largest lake in Europe, being 121 miles long by 75 miles broad; its area is

above (JOOO square miles, and contains many islands ; its shores are low, but
nevertheless it is subject to terrific storms ;

its <le])th is very unc<jual ; it

receives about eLxty rivers and streams, the principal of which arc those flowing
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from Lakes Onega and Ilmen. Lake Onej^a is 140 miles long by 35 broad,
and has an estimated area of 3500 square miles ; its shores are rocky and deeply
indented ; it has numerous islands and shoals, rendering navigation difficult,

but is not liable to such violent storms as its sister lake ; it receives the
waters of ten rivers, the principal of which, the Vodsa, has its sources in several

lakes, one of the same name to the north-east being tliirty miles long by twelve
broad ; the river has a course of 120 mUes ; the Vytegra flows into it from
the south, 450 feet above the sea. Lake Ilmen is thirty miles in length by
twenty-five in breadth, and receives the Lovat, Msta Pola Chelon and several

other rivers ; the first connects with the Duna, and has a course of 175 miles ;

the second has a course of 250, and communicates with the Tvertza, an affluent

of the Volga. The surplus waters of Lake Llmen are carried by the Volkhov
into Lake Ladoga ; it flows with a rapid current in a direct north-east course
for 130 miles ; is deep and navigable, except when its stream is broken by
rapids ; but has no affluents.

The Neva is rather a strait than a river ; its length being only forty miles,
and its breadth 1500 feet, it appears too small a channel for the delivery of
so large an area of water as tlie basin of Lake Ladoga and its tributaries,
and it is therefore not remarkable that it should be subject to terrible inunda-
tions ; it is fifty feet deep, receives several small rivers, which are partially

navigable ; its waters are frozen for six months in the year ; it opens into

the extremity of the Gulf of Finland, across which extends the island of
Kronstadt.

From the north slope of the watershed of the basin of Lake Ladoga,
several lakes discharge their waters into the Icy Sea, and the deep indenting
arm of the Bieloe More, or White Sea : of tlie former, Lake Enara, having
an area estimated at about 700 miles, has its outlet in the Patsjoki Kiver ; the
Kola is the outlet of the smaller lakes, near which is Lake Imandra, which

may be sixty miles in length from north to south ; of the latter, the chain
of lakes which extend to the south, under the names Kordo-zero, Piavo-zero,
and Topo-zero, which is fifty mUes long, by eight broad, and the others

stiU larger ; these unite at either end with the White Sea ; also Lake
Koutno, through which the river Kem flows to the sea ; and Vygo-zero
formed by the waters of the River Vygl. The rivers which fall from the

north slope of this watershed are the Onega, the Dwina, the Mezen,
and the Petchora: the first a rapid river, broken by falls, rises in Lake
Latcha, and has a course of 250 miles ; the second, the northern Dwina,
drains a considerable area, and is formed by the confluence of two streams,
the Soukhona and Witchegda; the former rises on the north-east slopes
of the Valdai, near the sources of the Volga, and flows north-east for

150 miles, when it is met by the latter, which has as large a course
in the opposite direction, through a low inundated and almost desert

country ; from this junction the direct course of the river may be 200 miles.

As the Soukhona opens communication with the Neva and west sources of the

Volga, so does the Witchegda with the Kama and eastern sources of that river,

and is also in close proximity with the sources of the Petchora. The Dwina is

four miles wide twenty mUes from the sea, which it enters by several mouths,
is deep and

rapid,
but has only fourteen feet of water over the bar at the

entrance ; its prmcipal affluent from the right is the Pineda, having a tortuous

course of 300 mUes ; from the left the Vaga, in length about 250 miles ; and
in its lower course the Emtza.

The country encircled by the Petchora and Dwina is drained by the

Mezen, which has a course of 400 miles, and the principal affluents of which
are the Peya on the right, and the Vatchka on the left.

The Petchora drains the north-east slopes of the Poyas, "which, as already
noticed, form the connecting link between the Ourals, the easterly ex-

tending spurs of the Scandinavian mountains, and the Valdai HiUs, by which

they are again united to the Carpathians. The upper course of this river is

very irregular and tortuous, and it receives many affluents ; in its middle
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course it turns to the north, and bending eastward in its lower course enters
the Arctic Ocean by an extensive estuary studded with islands ; its principal
affluents are the Oussa on the right, and the Ijma, which has a course of

nearly 200 miles, on the left.

The slope of this watershed to the Arctic Ocean is one vast inclined

Elain,

an expanse of deserts, steppes, rocky wastes, forests, and morasses ;

ere seed time and harvest are confined within a space of sixty days, and
the inhabitants are almost dependent on the rein-deer for sustenance.

The west slope to the Guli of Bothnia is similar in character to the northern,
but less extensive ; its rivers are small, and usually drain lakes and mo-
rasses, of irregular and uncertain shape ; the most important of them is the

Ulea, having a course of seventy-five miles, and draining the lake Uleatrask,

thirty-five miles long by ten broad ; the Kemijoki on the north drains a

considerable, but almost constantly frozen area ; the Kumo and others to

the south are not important.
4 The Scandinavian Peninsula. The point of junction between the

watershed of north-east Europe and that of the Scandinavian peninsula lies

between the liead-waters of the rivers Muonio or Tornea, which falls into the
Gulf of Finland, and the Tana which falls into the Arctic Ocean, a spur,
as already noticed, from the Scandinavian Mountains, which, culminating
about 18(Jo feet above tlie sea, extends north and south more than 1242 miles.

To the north the mountains are less elevated, but extend their numerous

spurs west, north, and north-cast, to the extremity of the continent, culmi-

nating about 3700 on the north coast, at the North Cape 1161, and
on the eastern spurs at 3690 feet above the sea. The southern exten-
sion has a threefold division, the Koelen on the north, the Dovreficld in the

centre, and the Langfield on the south ; this preserves its integrity as far as

the south-west extremity at Lindornaes, but a series of plateaux, known as

the Seves Mountains, extend from it to the south-east, and form the frame-
work of the more soutliern portion ; the first culminates in Sidietelma,
about 6000 feet ;* the second in Schnaehettan, approaching 8000 feet ; and the
third in Skagesloestinden, above 8000 feet. This mountain range covers

more than half the eastern peninsula, which may have an average breadth of
200 miles ; it is formed by plateaux of small extent, varj'mg from twenty-eight
to thirty-five miles, and of from 1500 to 3250 feet in elevation, from which the
mountain peaks rise, and between which the rivers and torrents descend

tlirough precipitous and rugged chasms to the sea ; the mean elevation of
the Avhole is not much above 2000 feet. The short slope of the moimtain is

presented to the west, the axis of the chain being about fifty miles from the
ocean ; the principal valleys are therefore on the south and cast sides,

none of them extend much above 200 miles. These mountains abound
in lakes, which in some instances connect the waters on different sides of the

peninsula. The coast is broken by deep indentations, called fiords. The
snow line varies from about 1000 feet at the extreme north, to 55(X) feet in

Lat. 61°
; about

-.^^ portion of the surface is covered with perj^etual snow,
and on the south and in the centre vast glaciers descend into the valley, that of

Folgefonden. in Lat. 60°, to within 5100 feet of the sea level. The climate of

this peninsula is much more mild than that of the eastern part of Europe ; the

snow is on the ground from March to November and the summer sufficiently
warm to

ripen grain, the cultivation of which extends to 70° N. Lat., in ten or

twelve weeks. The varieties of the fir tribe, which cover a great portion of these

mountains, reach, under the GO parallel, 4000 feet elevation, and extend north

with the arcti(r circle ; the birch flourishes to the extreme north, and the oak is

abundant in the southern districts. The similarity between this country and
the opposite coast of the Atlantic in some respects has already been noted.

The rivers of the Scandinavian peninsula are scarcely more than torrcnfs

XJio calculations vary Uiuh, b',)h6, (il78, C180, &o.
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locked up in ice during the winter; some few, however, are worthy of notice:

of these, on the south and east slope, are the Tornea, which has its western
source within twenty miles of the fiords opening from the w'estern coast

into the North Sea, and flows through Lake Tornea, which may be twenty
miles long by five broad, it falls into the head of the Gulf of Bothnia, and has
a course of about 250 miles, in which is a remarkable cataract called Julhae ;

the Sulea, formed by the confluence of two streams, draining chains of

lakes, the southernmost of which occupy the slope of Sulietelma, and having
a course of above 200 miles ; the Pitea, also falling from the same moun-
tains, of a similar character and nearly the same length ; the Skelleftea or

Skvenka, draining the Stor Afvan and Horn Afvan Lakes in a course of 150
miles : the Umea, formed by the confluence of the Windel and Umea, drain-

ing several lakes, among which the Stor Umea is twenty-five miles long by six

broad, and having a course oi nearly 200 miles ; the Angerman, which has many
affluent streams, and drains a considerable area ; the ludals, which issues from
a chain of lakes and pools extending north-west for 100 miles along the
base of Silfiedlen, the principal of which is Lake Storsion, oi)posed to those
lakes and streams which fall into the Gulf of Trondlieim ; and the Dal or Dala,

arising from two principal sources, the eastern and western, flowing to the
south-east through numerous lakes, and broken by cataracts, has a course of
more than 250 miles; it is navigable at the mouth, which is widely expanded,
and to the south of which small streams are collected in the lake or fiord of

Maelar, a deep and irregular inlet of the sea, extending more than seventy
miles from the Baltic, and ranging in breadth from five to twenty-five miles,
and having at its mouth numerous islands.

The drainage of the south-east of the peninsula principally accumulates in

Lakes Wetter and Wener. Lake Wetter, the smaller of the two, is in length
about seventy-five miles and an average breadth of about ten; its height above
the sea is 295 feet : it receives the waters of the Motala river, which again
issue from it on the south-east, and find their way through a succession of

lakes, of which the largest is Lake Koxen, to the Baltic. Lake Wener, of

very irregular shape, may be estimated as about eighty miles iu extreme

length by forty-five in extreme breadth, and is divided into two basins by pro-

jections of the land from the north and south near the centre; the southern
of these is known as Lake Dalbo ; its area is estimated as containing above
2000 square miles, and it is 147 feet above the sea; it is not so deep as Lake
Wetter, scarcely reaching 300 feet, while that has a depth of nearly 500 feet ;

its shores are deeply indented, and it receives more than thirty streams, of
which the Klar or Klara, from the north, is the principal ; this river has
one source in Lake Fsemund, near the sources of the Dal; this lake is about

thirty miles long by three broad. Lake Wener communicates with the Kattegat
by the Gotha, a river navigable throughout its course of fifty miles, except
at its effluence from the lake, where it is broken by the falls of Trolhaetta.

Westward of the Klara and Lake Wener is the Kiver Glommen, which
falls from the angle at the projection of the two southern spurs of the
Scandinavian chain, into that fin-med by the extension of the basin east and
west in the straits of the Kattegat and Skaggerack which surround the

peninsula of Denmark to the south. The Glommen is the largest river of

bcandmavia, and rises in the plateau of the Dovrefield and slopes of

Schneehettan, seventy miles south of Trcndheim; its affluent, the Vermen,
brings to it the surplus waters of Lake Miosen, which is fifty miles long by
ten broad, and receives the Langen River from the north-west ; this river

has an irregular course, broken by numerous falls and rapids, of about 300
miles ; its valley river is the most extensive in the peninsula, extending 215
miles in length, and known as the Osterdal ; that of the Langen is the most
fertde. The lower course of the Glommen is through several large lakes,
and it surrounds, near its mouth, a considerable island.

The streams of the south-west are, in character as in position, intermediate
between those of the east and west coasts of the peninsula ; perhaps those most
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worthy of mention are the Skem, the sources of which spring from glaciers and

accumulate in mountain lakes, from one of which pours the Maan Eiver, which

at the Einkanfos precipitates itself into a chasm 513 feet in depth. The Nid

and tlie Torrisdals are of similar character.

On the east slopes of the peninsula there are no rivers, but their place is

supplied by the deep inlets or fiords formed by the defiles of the mountains

extending into the sea ; of these the more important are Bukki fiord and

Hardanger fiord to the south, the latter remarkable for the glacier of

Folgefund, already noticed, and the Voring foss, a cataract nearly 900 feet in

height, formed by one of the mountain streams which fall into its north-east

extremity, about eighty miles in direct line from the sea. Drontheim fiord is

the most important in the centre of the western coast. To the north they are

very numerous. Tys fiord stretches towards the waters of tlie Tornea and

Ulea, and Porsange fiord opens towards the extreme north. The coast is, in

short, a labyrinth of waters, dividing rocky islands, inlets, and winding deep

among the projecting rocky spurs of the mountains; of this, as of all the

coasts, more particular notice will be taken when attention is directedto the

oceans. The most important of the islands are the Lofoden, which project in

a south-west direction from those which cover the coast to the north.

CHAPTER XIII.

SECONDARY WATERSHEDS AND EIVERS OF THE NORTH.

§ 1. The watersheds of northern Europe.—2, Tlie secondary rivers.— 3. The peninsula
of Denmark.

rjnUE Watersheds of Northern Europe.—These originate, as already
JL noticed, in the two great mountain knots at the east and west of the
]3ohmerwald and the Carj)athian mountains ; on the west at Schneeberg the
sources of the Morava, Oder, and Elbe, are in close proximity; on the east

at Oksenkopft, the tributaries of the Elbe are as closely connected : extend-

ing from Scnnccberg 125 miles east and north, between the sources of the
Elbe and the Oder, the Eeisengcbirge confines the upper valley of the former
river, at the entrance defile of which they are met by the Erzegebirge, stretch-

ing from the south-west for about 100 miles from Oksenkopft: the latter

chain as it is the shorter is also lower, culminating at about -1000 feet, while

Eeiscnkoppe, in the former, has an elevation estimated at about 5400, and is

the highest mountain in Germany.
Tlie depression between the lliesengebirge and Jablunka mountains opens

communication between the main valleys of the Oder and Morava : the prin-

cipal passes across tliat cliain are between the sources of tlie Neiss and Bober,
anluents of the Oder, and the Adler an affluent of the Elbe, and between the
sources of the smaller affluents which join those rivers on the north and
south of the defile from which the Latter issues from its upper basin : these

are all rough and wild, intersected by ravines, and the whole chain has a

rugged and severe character ; the gorge which 8oj)arates it from the Erze-

gebirge is formed by precipices 2597 feet high, therefore the latter may bo

properly considered as an extension of it, and the upper valley of the Elbe
as surrounded by mountains and formed by the separation and reunion of tho

secondary chain of north lOurope.
On the cast tho Thuringcrwald is a continuation of the Frankenwald,

w liich throws out spurs extending for 50 miles among the head waters of tho

Weser ;
the heights of this chain, covered with forests, are grouped and massed

with little regularity, and separated from each other by narrow valleys ; it is

connected to the west with the watershed of the lower basin of the Rhino by
the Rlionegnbirge, which sejiarates the sources of the Weser and the Mayn ;

it is rugged and sterile, <-iilminating at about .'JfXK) {(^ci. The Vogelbirgo
extends the watershed further west for about thirty miles ; from this, four
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spurs have their origin
—the Eggesjebirge, which, culminating between the

sources of the Lenne at about 2300 feet, is lost to the north-west in gentle
undulations, which separate the Eras and "Weser ; the "West^rwald, between
the Sieg and the Lalin, composed of plateaux, which nowhere reach 3000 feet

in elevation ; the Taussengebirge, between the Lahn and the Mayn, of about
the same elevation, but of more marked character, and appearing to be a
continuation of the Hundsruck from the opposite side of the Rhine valley ; and
the Spesshardtwald on the south, which though it only attains about 2000 feet

in elevation, is rugged in character, and appears to be extended between the

valleys of the Neckar and Mayn in the Oderwald, and connected to the east and
south, with the more prominent watershed, the Steiggerwald and Eauho Alp,
being almost detached, the communications with the valleys of this chain are
rather between than across them.

The Thuringerwald has its north slope opposed to the south slopes of
the Hartz mountains, a confused and irregular chain, covered with forests,

abounding also in mineral wealth, extending for about 50 miles north-west
and south-east ; it culminates in the Brocken, at an elevation of 3658 feet

above the sea; it is composed of grauwacke and clay-slate on a basis of

granite ; iron, copper, lead, and silver abound ; these mountains separate the

valleys of the Weser and Elbe ; and from their northern slope originate the
affluents of the lower basin of the former river. The Teutonbergerwald
may be considered as extending the axis of the Hartz mountains to the north-

west, and separating the basins of the north from those of western Europe ;

by some writers these are considered as extensions of, or outliers from, the

Thuringerwald, the Eggegebirge, and western spurs of the Vogellnrge, but
the strongly marked lateral valleys of the Lippe and ITnstruth, and the

origination of the Ems and Aller in their northern and western valleys, seem
to mark them as distinct ; the rectangular connecting hnks are scarcely
definable, but must be sought in the line of the head waters of those affluents

of the Weser and Elbe by which direct and easy communication is obtained
between their main valleys. The Teutonbergerwald is of small elevation ;

from it, as well as from the Hartz, the watershed of the country is marked
by low undulating hills extending to the dunes of the sea coast.

2 The Secondary Hirers of Northern Europe.
—The Oder has to the

Vistula and rivers of north-east Europe much the same relation that the
Dniester has to the Dnieper and rivers of the south-east ; it connects the

wide, extended, low, and slightly developed plateaux, woods, plains, and
morasses of the east, with the more highly developed and well-marked
watersheds and valleys of the north and west.

The Oder has its principal sources in the slope of the Tiiesengebirge, con-
fused and irregular spurs from which extend between the valleys of its affluents ;

the most marked is the Eulengebirge, between the Neiss and Bober ; another
also extends between the sources of the Oder and Vistula, but soon sinks in
low hills which disappear among extensive plains, without any marked or

distinct watershed. The valley of the Oder commimicates with that of the
Morava by three principal passes at its principal sources, its affluents on the
left communicating with those of the Elbe, as already noticed ; the upper
coiirse of this river is through extensive forests ; the Neiss of Glatz mav be
its most considerable source, though it is usually considered an affluent of the
left ; it rises in the north-west slopes of Schneeberg, and is important for the
mineral wealth of its valley, and has a rapid course of about 100 miles to its

confluence. If tlie Neiss be not the principal source of the Oder, the Oppa
must be considered so ; it rises in the south-east slopes of the same great knot
of mountains, and has a course of about sixty miles to its confluence with the

Oder, which rises in the depression between the Eiesengebirge, or rather its

eastern extension, the Sudetengebirge, and the Jablunka mountains ; this

portion of the cliain obtains the name Geisenkcr, on account of that depression
being very apparent.

The other affluents of the left in the upper basin of the Oder are the
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Westritz and Katzbach, those of the right are numerous but unimportant,
the larger portion of the basin of the river on the east being occupied by
its principal affluent the Wartlia. Below the confluence of the Katzbach the
character of the river changes, the lower basin being an extensive plain, and
the river flowing between low and sandy banks, frequently anastomosing and

changing its course, and forming marslies and lakes, and at its mouth extend-

ing in the Dammersche-zee, a sheet of water fifteen mUes long by two broad,
which again opens into the Stettiner-haff", a la^une or inlet of the sea, similar

in character to the Frische and Curitsche-han already noticed ; it is thirty-
seven miles long by twenty-five broad, covers an area of 200 square miles,
and has from twelve to eighteen feet depth of water ; it communicates with
the sea by three mouths, the Devinou, the Iwine, and the Peene, enclosing
the two marshy islands, WoUen on the east, and Uzedom on the left.

The principal affluents of the Oder, in its lower course, are on the left ;

the Bober, which receives the Quiess, and other affluents, has a course of
above 100 miles ; the Neiss, of Goerlitz, which has a course of about the same

length, and aftbrds communication on the west vnth the Spree ; the Ucker, or

Ocker, and the Peene, are small rivers, draining the marshy country south of
the Spree and fall into the Stettiuer-hatF: the principal affluent of the right is

the "\Vartha, wliich is indeed its secondary source, and nearly as large as the
main stream ; it rises in the heights between the Oder and Vistula, has a very
circuitous course through a low marshy country, and has two important
affluents—the Prosna, on the left, which has a course of above 100 mUcs ; and
the Netze, which, in its upper course, flows through a chain of marshy lakes,
from south to north, and opens communication with the Braa, an affluent ofthe

Vistula, wliich approaches within fifteen miles of it from the opposite direc-

tion ; both streams then bend suddenly at right angles, and the Netze takes an

easterly course to join the Wartha. This river has a winding course of above
200 miles, and receives a considerable affluent—the Kuddow—from the right,
the course of which is parallel to that of the Braa. The Wartha, after the con-

fluence of the Netze, forms many anabranches through marsh lands for

tv\enty miles, which again \mite and form a small lake at its confluence with
the main stream.

The Oder has a course of nearly 500 mOes, and is navigable to within its

upper basin for barges of fifty tons' burden ; the country between it and the

Vistula, near the coast, is a sandy flat, intersected by small streams, wliich ex-

tend themselves into lakes over the marshy level surface : the climate is

damp and cold, the soil sterile; but there are extensive pastures, and grain is

partially cidtivated. From the Stettiner to the Frische-hafi" the distance is

about 150 miles. Not dissimilar in character is the country between the Oder
and the Elbe, but it is more marshy, and the lakes and streams falling into the
Baltic are larger ; it is extended to the west in the island of llegen, sepa-
rated from it by a channel averaging one mile in width, and containing 361

square miles, being in extreme length thirty, and in breadth twenty miles ;

here the coast becomes abrupt, and the shores of the island are very deeply
and irregularly indented.

The sources of the Elbe are, as already noticed, in the Reisengebirge,
near its culminating point, in opposition to those of the Oder and Morava ; the

])rincipal rises from thirty springs ; the most southern, the Elbe brunnen, is

4500 feet above the sea; the Moldau, however, has a greater length, before

the confluence of tlieir waters, and might be considered the main stream. The

upper course of the Elbe is through a narrow and wild valley; its direction

i.s first south, then west, and finally north-west ; its first affluent from the
left is the Adler, which flows from the south face of Schneeberg ; in its

western course there are few afllients, and those not important; ])ut in its

northern it receives the Moldau, which, descending from the culminating

heights of the Bohmerwald, has its secondary source within about ten miles

of the main stream of the Danube, nearly opposite the mouth of the Traun ;

it has, however, previously had a course of 735 miles, parallel to the moan-
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tains, from north-west to south-east ; but then, turning suddenly to the

north, it continues that direction to its confluence with the Elbe. The
Moldau is a deep and rapid stream, flowiiij^ through, and receiving its

numerous affluents from, narrow valleys formed by spurs projecting from
the Bohmerwald ; of these, the Beraun, on the left, which drains the south-

west of the upper valley of the Elbe, and opens communication with the

Naab in its lower course, and with the Eegen ; the Woltawa, also on the left,

and the Lorschnitz and Zasawa on the right, are alone important. Below
the confluence of the Moldau, the Elbe receives the Eger, an important
affluent, draining the southern slopes of the Erzgebirge, from the left ; it

descends from the south-east of the Ochsenkopft, and its sources are in imme-
diate proximity to those of the Saal, the Mayn, and tlie Naab. The Eger ha3
a course of above 100 miles, and has several small affluents. The only

affluent

of the Elbe, in its upper course from the right, is the Iser, which tails from
the Reisengebirge, and flows through a very wild valley, from north to south,
for about sixty miles.

The basin of the Upper Elbe is of quadrangular shape, extending 100 miles

from north-west to south-east, and rather more in the opposite direction ; it

forms an enclosed plateau, intersected by spurs from the surrounding moun-
tain chains, forming narrrow valleys; it is well wooded, fertile in parts only,
but rich in minerals ; the climate is cold, the mountains being covered with
snow during the greater part of the year, but the vine is occasionally culti-

vated ; the main elevation is nearly 1000 feet ; the Elbe issues from it,

through the narrow and deep gorge of Spandau, as already noted.

On leaving its upper basin, the Elbe flows nearly north-west for eighty
mUes, in direct distance, to the confluence of the Elster ; in its middle

course, the affluents of the right and left banks have very different character-

istics ; those on the right, as has already been seen, flow through low, marshy
lands, and have communication with the affluents of the Oder ; while those ou
the left descend from the Harzgebirge, and the watersheds of the upper course
of the Weser ; on the right, tne principal is the Schwartz Elster, which has
a considerable affluent, the Rodir, from the left ; those of the left are the

Mulda, which flows from the north slope of the Erzgebirge for 125 miles,

nearly parallel to the main stream, through a valley rich in minerals, receiving
considerable affluent streams ; the Saal, which has its rise mthe Ochsenkopft,
and flows through a deep valley, to the confluence of the Unstruth, a consi-

derable affluent, having from the left a course of above 100 miles, and receiving
affluents from the Harz and from the Thuringerwald, the most important of
which is the Gera, from the left ; the most important affluent of the Saal
on the left is, however, the Elster, which, rising in the Erzgebirge, receives
the Pleiss, a marshy stream, from the right, flows through a level vtilley,

forming many anabranches, and has a course of above 100 miles.

The lower course of the Elbe is through a level marshy country, on the

right full of lakes and marshes ; on the left, approaching within fifty miles of
the Weser, having a better defined watershed; the affluents of the left are

small; the Obre, the Ilmenau, and the Oste, falling into the estuary of the
main stream, may be noted; the Havel, which rising in the small lake

Kabelich, has a course of 175 miles through lakes and marshes. The course
of the Elbe to the confluence of the Spree is from north to south, thence from
east to west ; the Spree, its principal affluent, if it be not the more important
stream, as its superior length and elevation of source would suggest, descends
from the Reisengebirge, near the sources of the Schwartz Elster, receives

several small affluents in its upper course, but in its lower frequently

anastomosing, forms marshes, lakes and islands; its length must be above
200 miles. After this junction the united streams of the Havel and Spree
receive the waters of the Nuthe from the left.

From the confluence of the Schwartz Elster to that ofthe Havel, the Elbe
takes a serpentine course, from thence it flows north-west to the sea ; here it

receives the waters of the small rivers which drain the lakes of Mecklenburgh;
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of these lakes the most important are the Muritz and Schwerin; the former is

nineteen miles in length, and connected with many others; the latter fourteen,
and its waters communicate both with the Elbe and tlie Baltic ; in like

manner Lake E-atzburg, the surplus waters of which are carried to the Baltic

by the river Trave, is connected to the south with the Elbe. From the
Elbe brunnen to Konigstein, below the defile of Spandau the river may have
a fall of 4000 feet, below that point not 500, and assuming the direct distance

in the former to be 100 and in the latter 250 miles, the averge fall would be
in round numbers forty feet in the one, and six inches in the other, contrasting
thus very decidedly the districts through which they flow.

From the defile of Sjjandau to the mouth of the Elbe is, in direct distance,
250 miles ; the length of the river, including windings, is more than double ;

it is navigable from the confluence of the Moldau, but its bed is encumbered
with sandbanks; its estuary, fourteen miles wide at the mouth, affords

passage for vessels drawing fourteen feet of Mater to the mouth of the river ;

its stream throughout its lower course is sluggish, the greatest elevation of its

bed not reaching 150 feet.

The Weser is formed by the confluence of the Fulda and the Werra, the
latter is the principal source, and, rising in the northern slopes of the Franken-
wald, flows north-west at the base ofthe Thuringerwald, has a serpentine course
of 150 miles, through the greater part of which it is navigable, and receives

several small affluents. The Fulda, which rises in the Vogelsberg, has also a
tx3rtuous course from the south-west of about 100 miles, for the greater part
of which it is navigable; its principal affluent the Schawlen, from the left,

rises in the Eggegebirge, and with its affluent, the Eder, also from the left,

drains a considerable valley. The upper basin of the "VVeser is picturesque
and, in the valleys, fertile, irregular in outline, and well wooded ; it abounds in

minerals, especially iron.

After the confluence of the two principal sources, the TVeser receives

from the left the Dimel, which flows through a district similar to tliat drained

by the Fulda, it has no other affluent of importance on that side but the

Ilunte, which drains the southern slopes of the Teutobcrgerwald and the
marshes of Oldenburgh, flows through the Dummer lake, and after a course
of about 100 miles, joins the estuary of the main stream: on the right
the AUer, formed by the junction of the Leine and Ockcr, is the only affluent,
the basin of the \\ eser being in its lower course not more than seventy-five
miles broad. The Leine has its sources in the northern slopes of the Ilartz

and the depression between those momitains and the Thuringerwald in close

proximity to those of the L'nstrutli ; and has its principal affluent the
Innerste from the right, which rises in the north-west valleys of the llartz,
close to those of the Ocker. This river may have a direct course of 100
miles, for twenty-five of which it is navigable; it approaches within fifteen

miles of the main stream of the Weser, where the interval is occupied by Lake
Stcinhudcr, which is only five miles long by three broad, yet valuable for its

fisheries.

The Ocker, if considered an affluent of the Aller, may have a course of

sixty miles, having its southern sources in the defiles of the Brocken, and its

eastern in the plains, through which flow the smaller affluents of the Elbe
from the left. The Aller, llowing through the same marshy district, has a
course of about forty miles, and from the confluence to that of the Leine is

about thirty miles, in cUrect distance; from thence to the confluence with the

Weser, twenty.
The Weser has a course of about .300 miles, and is navigable nearly to its

nource for boats, but only for a short distance for vessels of any burden
;

those drawing fourteen feet water may enter its estuary, whicli is twenty-
four miles wide at the niouth.

3 The Peninsula of I)( nmnrl\ To the north of the Ell)e, in its lower

course, is the district of Holstein, made insular by the Eyder and Trave ;

tlie former connecting the Korth Sea with the Baltic, the latter the Baltic
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with the Elbe, as already noticed. The Eyder flows in a narrow serpentine
stream across the isthmus, which is hero forty miles in width from Keil Bay
to the mouth of the river ; the sources of the river being not more than seven
miles distant from the bay. This district, which may be seventy-five miles
in length by fifty in breadth, is studded with numerous small lakes, and
affords abundant pasture for cattle ; beyond it projects to the north-west the

Peninsula of Denmark, which, with the islands appertaining to it, must bo
considered as the prolongation of the watershed between the rivers Elbe and
Oder ; it may be in extreme length 200 miles, and in breadth 90 miles, the highest

point,which is near the intersection ofthese lines, does not much exceed500 feet.

The southern portion, called Schleswig, is narrow, in one part not exceeding
thirty miles ; but here the large islands of Funen and Zealand stretch towards
the south point of Sweden, while the promontory and island of Fehmern extends
from the north-east angle of Ilolsteiu towards Laaland, Falster, and Moen,
wjiich complete the group. The northern portion, Jutland, is of most irre-

gular shape, indeed nearly divided by an arm of the sea, Liim Fiord, which
extends its ramifications in every direction, forms large lakes and surrounds

islands, one of which is twenty miles long and ten broad, and having its

mouth in the Kattegat, is only separated at its extremity from the North Sea

by a narrow strip of sand, through which the sea sometimes forces its way.
The coast of Denmark is indented by other fiords, those on the east stretching

deep into the land ; those on the west forming lagunes : the soil is fertile,

abounds in pasturage, and the eastern portions are wooded : the climate is

moist and cold, yet milder than the parts of Germany to the south. The
islands do not differ essentially from the Peninsula ; Zealand, the largest of

the Danish islands, is about seventy miles in extreme length, and fifty m
breadth, but from its very irregular shape does not contain more than 6700

square miles of surface ; Funen may be thirty-five by thirty ;
its area not

much exceeding 1100 square miles, yet it has a river, the Odeu-zee, thirty-five
miles in length ; the three smaller islands extend north-east, and south-west,
and south-east and north-west, in either direction about forty-five miles.

CHAPTER XIV.

THE RHINE VALLEY AND ITS EIVEES.

§ 1. The watersheds of wepttrn Europe.—2. The Kliine and its foiirees.— 3. The secondary
watersheds of the west.—1. The Aar.— 5. The atHuents of the Uhine.—6. Kivers of the
valley of the Lower Khine.

rjnUE Watersheds of Western Europe.—The watersheds of the west, from
JL their proximity to, and parallelism with, the primary watershed of Europe,
nre more easily described than those of the north-west , if a circular direction
be assumed for the one, then the other will have the same direction with a greater
radius ; or if, more accurately, a linear extension be taken, then the secondary
chains of the north-west will appear parallel to the primary, having their exten-
sion in the secondary and tertiary systems ofthe north, as already described, and
their transverse axes also parallel ; thus the mountains of Greece to the south,
and of the Bohmerwald, Thuringerwald, and their northern extensions, a^ ill be at

right angles to the principal axes of both the primary and secondary systems ;

but the secondary mountains of the west will be parallel to the transverse
axis of the main chain on that side of the continent, and nearly parallel to the
other transverse axis : generally the slight convergence which is apparent ia

to the south and west.
The connexion ofthe watersheds of western Europe with those of the norlli-

west and the islands, especially with Scandinavia and Great Britain, is not
at first sight very apparent, but it becomes more so when considered in detail,
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and especially when the geological structure is taken into account ; and tlie

same may be said of those of the south and west, where the great peninsular
mass seems to have almost as intimate relation to Africa as to the rest of

Europe. Indeed, one great characteristic of European orograpliy, is the sepa-
ration of its watersheds from those with which they appear naturally continuous,
and this, as it has been seen exemplified in the description of its rivers, is not
less remarkably so in those inland seas, the Black Sea, the Mediterranean,
and the Baltic, between which so large a portion of the surface is included.

The direction of the watersheds of the west of Europe seems to have been
influenced materially by the upheaval of the transverse axis of the primary
watershed which connects it with the secondary system to the south ; and iJie

two great rivers of the west, the Khine and the Hhone, in their middle and
lower courses cut off the watersheds of the west from those of central Europe ;

and thus while the superior watersheds are continuous, we find the inferior

separated by the rivers, and their continuity only observable without reference
to them ; and this of necessity, otherwise the rivers would have no outlet, for

these waters woidd change their characters, inundate their upper basius,
and become lakes, not having any outlet, like so many in Asia.

It has been noticed that the Rhine has its sources in the great central

watershed of Europe ; and that while its more eastern are interlaced -with

those of the Danube in its middle course, and with those of the lower valley
of the Po, the western are cut oiF from the southern and western spurs,
which separate the valleys of the Po and the Ulione. The primary water-
shed of the Rhine has thus far already been described in its general features,
and may therefore the more naturally be taken first.

2 The Rhine and its Sources.—Ihe two principal sources of the Rhine are
in Mounts Maloia and St. Gothard, the Upper and Lower Rhine respectively,
the Hinter and Vordcr Rhein of the Germans ; while the Glenner, which has
been called its middle source, a term also applied to one source of the
Lower Rhine, has its rise in the northern slopes of the Sj)lugen ; these
names are, however, very indefinite; the whole of the valley of the main
stream of the Rhine might with more propriety be termed the Upper, and that
of the Aar, and the lake districts, the Lower : the former has its rise in the
Rheinwald glacier, in the north-west of Mount Septimer ; the latter from the

gorge of the Ober Alp, at an elevation variously estimated, but which may be
assumed as about 8000 feet. With the Lower Rhine, the Glenner, which
has its rise in the little lake Toma, unites ; it has a longer course than
the L'pper Rhine, of nearly thirty miles to their confluence, from whence
the united streams flow in a northerly course for above forty miles to
the Boden-zee. The higher Rhine flows through the terrible defile called
the Via Mala. The middle Rhine traverses a rugged valley surrounded

by glaciers. The junction of the stream forms also the point of com-
munication between the passes over the Splugen and St. Gothard, and
at about ten miles beyond this point the tnevation above the sea is not
2000 feet, so rapid is the

declivity ; from hence it is partially navigable to
the lake. Pressed closely by a wall of rocks on the left, the river receives no
affluents from that direction ; but on the right, numerous streams flow into it

from defiles opening at right angles to its course.

The Boden-zee, called also the Lake of Constance, is aboiit forty miles in

extreme length by ten in breadth ; it is 1250 feet above the sea, and lias a

depth of near 1000 feet; the shores arc for the most part flat, but at its

western extremity a promontory extends to tlie south-east, separating the

long narrow extension of the lake to the north from a small lake connected
with the main water by a narrow strait, through which the Rhine ilows.

Tlieso are respectively I'berlingen and Nuter-7,ee, or Lakes of Uberlingen and
Zell ; the latter is ten miles long by four broad, and contains the island
Reichnau. Tlie Boden-zee has its length from north-west to south-east. The
Rhine issues from Lake Zell in a westerly direction, and here a spur from the

Alps, which forms the limit of its upper basin to the south and separates it
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from its affluent, the Tliur, projects toward tlie Schwartzwald, and over the
terrace thus formed the river precipitates itself 100 feet, in the falls of Schaff-

hausen, which maj be considered the limit of its upper basin ; here turned
southward, it receives the Thur, which has a course of seventy miles, and of
which the Sitter, which flows from the See Alp, is an affluent ; the Soss,
or Soess, and the Glatt, which flows from the Griffen-zee ; and again trending
westward, the principal affluent of its upper basin, the Aar. These flow

through precipitous and weU wooded defiles nearly parallel to the main stream,
from the northern slopes of the basin of the Aar, and form links of connexion
"with its second basin, or what might more properly be called the basin of its

secondary sources, wdiich is occupied by the river Aar and its tributaries,
and extends 150 miles from east to west, and sixty from north to south ; its

western watershed is formed by the extension of the primary watershed to
the north-west, by the secondary watershed trending north-east, and by the

heights which connect them. This watershed must therefore be noticed
before entering on the consideration of the course of the river.

3 The Secondary Watersheds of the West.—It has already been noticed
that from the knot of St. Gothard two lofty and massive spurs extend
to the north-west and south-west; the latter containing the highest
summit of the Alps, and separating the sources of the Ehone and the
Po ; the former containing peaks scarcely less elevated, and separating
the main sources of the Ehone from those of the Aar. The elevations
to the south exceed 15,000 feet, in Mount Blanc and Mount Eosa ; those to the
north exceed 14,000, in Mount Furca and the Finster Aar horn. Perhaps a
more general and comprehensive idea of the western extremity of the

primary watershed of Europe may be obtained by considering the line of

waterparting from Mount St. Gothard to Mount Eosa, having its centre in

Monte Leoni, and the passes of St. Gothard and Simplon separating it on
either side from the northern and southern masses, as a base, extending north-
east and south-west for about forty-five miles, from the ends of which lines

are projected, parallel to each other, of twenty and forty miles respectively,
north and south ; so that, from the extremity of the north, a line will fall per-

pendicularly on the angle formed by that on the south. Thus, the Finster Aar
horn will be from Mount Eosa tliirty-five mfles, from St. Gothard twenty, from
Mount Blanc sixty-five, while the latter mountain will be forty from Mount
Eosa and eighty from Mount St. Gothard ; the intersection of the diagonals will

be in the upper valley of the Ehone, near the junction of its two sources, and

they wiU be respectively in the direction of the valleys of those streams. The
northern of the western prolongations of the great central mass of the Alps,
although not the most considerable either in elevation or extent, is that along
which the main line of waterparting is found. These moimtains are called the
Swiss or Bernese Alps; and form in one respect the first, at any rate the

second, glacier system of Europe ; for if inferior in number to those of Mount
Blanc, the glaciers of the Bernese Alps are of greater extent, the entire area

being estimated at 190 miles, or double that of the glacier system of Mount
Blanc ; here have been enumerated twenty-five glaciers, seven on the

northern, thirteen on the north-east, and five towards the south, averaging
above one mile in width. The great Aletsch glacier, on the south, has an area

of about thirty square miles.

The line of waterparting here is extremely irregular, but has a general
direction nearly north-west, extending from the Finster Aar horn to the

Jungfrau ; the granite peaks of the former tower over the Valais, while the

snowy cone of the latter crowns the bold defiles of the Lauterbrunnen. From
this line, of which the Watcher horn is the centre, three separate glacier sys-
tems are apparent, in the order already named, those of the south, the Lotsch,

Aletsch, and Vietsch, being united together in the great nh4 in the northern

slopes of the Jungfrau, and surrounding the rugged peak of the Aletsch horn ;

w hile those of the north are divided from each other by a transverse line of

rocky peaks extending northward from the Finster Aar horn, and culminating ia
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the Shreck horn and Wetter horn ; those of the Grindelwald on the north-

west, and of the Aar on the north-east, with those of Gauli and Eosenlaui
between them, extending in each direction about seven miles irom the Fin-
ster Aar horn, as a centre. The passes through this region are few, elevated,
and very difficult, traversed only by mules and active pedestrians. At the ex-

treme north, near the head of Lake Leman, the Col dent de Jaman, 4872
feet above the sea level, turns the flank of the chain, and gives access from
the valley of the Lake to that of the Saanen; which latter also communicates
with the upper valley ofthe Rhone, by the Col de Gittenhaus, where the river

bends at nght angles beneath the southern spurs of Mount Diableretz, a\ hicli

culminates 10,190 feet above the sea ; and round and on the northern slopes of

which the two sources of the Saanen have their rise—the Col de Gemmi, 7401

feet, connecting the valleys of the Rhone and Lake Thun ; the Col de Grim-

eel, 8402 ; and the Col de Furca, 8714, connecting the upper sources of the
Rhone with the valleys of the Lakes Brientz and Lucerne. From this northern
division the head waters of the Aar have their origin, and from hence irregular

Surs
ramify in all directions, surrounding the Lake of the Forest Cantons, or

iceme, and those of Zurich and Thun on the north-east and south-west ; and

separating these again from the largervaUeys ofLakesLeman andNeufehatel,on
the west, and the Boden-zee on the north-east, besides nvmierous other lakes

occupying inferior valleys : thus all, Lake Leman alone excepted, add the
tribute of their waters by the Aar to the Rhine. The contiuuation of the
watershed from the Jungfrau trends more to the south ; its western extremity
is Mount Diableretz, as already noticed; and this is connected with the Jxira,

the great secondary watershed of western Europe, by the semi-circular chain of
theJorat(the French appellation for the entire range being here localized),which
does not rise 4000 feet above the level of the sea ; its northern slope extends
in the fertile vaUeys which open on Lake Neufchatel ; its southern and more
rapid forms the northern cincture of Lake Leman ; to the north-west of which
it unites with the main chain of the Jura, which extends for nearly 150 miles
between the Rhine and the Rhone, from where the former trends north, after

its confluence with the Aar, to where the latter turns at a sharp angle round its

southern extremity.
This range ofmountains, which culminates in its eastern heights, Mount Mo-

lesson being 6588 feet, Mount Reculet, 5643, Mount Tendre, 5538, and Mounts
Doli,Chasseron, and Chasseral, all above 5000; extends north-east to south-west
and south, in six parallel chains, enclosing lateral valleys, covering nearly forty
miles in breadth ; these diminish in elevation towards the west, the eastern

having a mean height of above 3000 feet, while the western does not reach
2(X)0, and sinks gradually in the plateaux which bound the valley of tho
Saone : on the south they bend towards the projecting spurs of the transverse
chain of the Alps ; on the north-east they are separated from the Schwartz-
wald by the Rhine gorge, but their principal extension is towards the north,
where they form the V osges mountams, and separate the Doubs from the 111,

affluents respectively of the Rhone and Rhine, and originate the secondary
rivers which flow through the extended valleys of northern and western Europe,

The geological formation of the Jura is oolitic ; its principal characteristics

pypsum, marble, and alabaster, and in the south asphalt ; it abounds in

iron and mineral springs ; its pastures are rich, and its woods luxuriant in
their growth, extending over the summits of the mountains. The routes
across the Jura open chiefly in Lakes Leman and Neufchatel, and on the cen-
tral courses of the Rhine, traversing the chain for the most part at right

angles to its axis : the most northern lies between the northern angle of tho
Doubs and the sources of the 111 and Moselle : the central from the north and
south of Lake Neufchatel to the waters of the Doubs ; and by the source of
the Ain, from Lake Leman to the lower valley of the Doubs, this crosses five

distinct ridges: the southern from Lake Leman, to the valleys of the Ain
and Rhone. The Jura and tho Bernese Oln rlaiul, and the connecting chain
o£ the Jorat, form the cincture of the basin of the Aar.

n. Y
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The connexion between the Vosges and the Jura appears in the 33allon

d'Alsace. Here, at the Gap of Befort, is the communication between the Ehine
and Rhone and the valleys of the west ; and the gorge of Valdiou connects the
basins of those rivers. Tlie Vosges mountains extend from the Ballon d'Alsace

to the confluence of the Moselle with the Ilhine : the southern extremity cul-

minates 4688, and Mount Guebwiller 4300 feet above the sea, and the centre,
in Momit Donon, approaches 3500 ; to the north, about the sources of the

Lauter, they are much less elevated, but rise again beyond that river in the
Hardtwald ; and between the Moselle and Nahr, in the Hockwald, both rising
to near 2000 feet. This range terminates in the Handsruck, at the confluence

of the Moselle with the Ehine, being above 150 miles in length and about forty
in breadth ; it consists of rounded summits, hence called ballons, above the

general line of elevation, having no precipitous defiles, but valleys opening to

those of the main rivers, and afTording easy communication between them :

the eastern slope is much shorter than the western; both are covered with

forests, and abound in minerals and rock-salt.

The southern extremity of the Vosges is connected by Monts Faucilles,
the Sickle Mountains, with the Plat of Langres, which extends to the north
in the wooded heights of Argonne and the Ardennes, between the Maas and
the Oise on the west, and the Moselle on the east ; the latter stretching towards
the rugged volcanic mass of the Eifelgebirge, which with the Teutoberger-
wald and Hartz mountains, may be considered the tertiary ranges of north-

west Europe; the western range of Argonne forms the most advanced
terrace of the Vosges, and spreads its numerous undulations around the
sources of the Oise and Scheldt, extending between the latter river and the
Somme. On the south, from the Ballon d'Alsace, the Vosges are connected by
the Cote d'Or with the Cevennes; these, covered for the most part with

forests, abound in limestone, marbles, gypsum, coal, iron, and are noted for

the luxuriant growth of the vine. The Cevennes extend round the sources of

the Loire and Garonne, trending south and west towards the Pyrenees;
they culminate in Mounts Lozere and Mezen, which are respectively 5794 and
4884 feet above the sea, and from their centre the Forez chain, reaching to

nearly 5000, extends between the Loire and its affluent the AUier, and is

connected with the volcanic plateaux and domes of Auvergne, which, raised

2789 feet above the sea, is studded with extinct craters, of which the principal,
more than forty in number, extend from north to south for eigliteen miles ; the

culminating points are the magnificent cone of Moixnt d'Or, 6188 feet in ele-

vation, Cantal 6093, and Puy de Dome 4806 ; the rugged sides of these

mountains, formed of basalt and scoriae, present scenes of most picturesque
beauty and, not unfrequently, of sublimity ; the valleys are of gi-eat

fertility.
It will be seen from the above details that the secondary mountains of the

west of Europe are tolerably well defined and continuous in their outlines,

and separate the valleys of the Ehine and Ehone, throughout the breadth of
the continent, from those of the secondary rivers which flow at right angles
to them.

4 Tlie Aar.—This river, from the extent of its basin, is more important
than its length wovdd indicate ; it has four principal sources, each connected
with an important chain of lakes : of these the eastern, which is separated
from the sources of the Ehine by the projecting spur of the Dodiberg,
rising 11,765 feet, has its rise in the irregular defiles of its northern slopes;
under the name Linth, flows by Lake Wallenthal, which also receives the

Seez, into Lake Zurich, from whence issuing, it is called the Limmat, and
flows with a tortuous course to its confluence with the Aar, about fifteen miles

from the lake; just below the lake it receives the waters of the Sill from the

left, which flow.- through a narrow valley extending fifteen miles parallel to

that of the lake. Lake WaUenthal or Wallenstadt is ten miles long by two
broad, 1385 feet above the sea, and 500 feet deep; the shore on the north
side is precipitous, varying from 20t)0 to 3000 feet in height. The Lake of
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Zurich 13 tvrenty miles long, two miles broad, and divided into two parts, at

about a quarter of its length from the east, by a promontory, reaching from
the south to within half a mile of the opposite bank; this division is called

Lake Rapperschwyl, and is often frozen in winter. The surface of the Lake of
Zurich is 1342 feet above the sea.

The second source of the Aar is formed in the north-east defiles of the
St. Gothard; here two streams rismg, the one about 8000 and the other

7500, unite at the Hospital, 6976 feet above the sea, receive another from a
small lake in the Ober Alp, and turning to the north, rush into the Gap of

Uri, a cavern 262 feet long, and through a perpendicular chasm crossed by
the well-known Devil's Bridge, and fall into the Lake of the Four Cantons at

its south-east extension, known as Lake Uri; the fall of this river within this

distance of about twenty mdes has been estimated at 4500 feet, but it must

apparently be more than 6000, for the elevation of the lake above the sea is

not much greater than that of Zuricli, being 1380 feet. This lake, called also

the Lake of Lucerne, is ofvery irregular shape, extending for more than twenty
miles in length with an average breadth of two miles; it has at the west
end two deep indentations to the north and south, which extend ten miles,
and give it a cruciform shape at that extremity; the southern receives the
Eiver Aa, which flows from Lake Lungern and traverses Lake Sarnen, which
is the larger of the two and about three miles in length ; the northern, the
Muotta-Tlial and the waters of Schwaum Lake. The southern and eastern

portions of the Lake of the Cantons, especially the Bay of Uri, are of a

sublimely wUd and savage character; the waters vary from 300 to 900 feet

in depth. The Eeuss, on leaving the lake, flows through a very narrow valley
about tliirty miles in length, to its confluence with the Aar; it receives the
little Emmen on the left, which has one of its sources in a lake on Mount
Pilate ; and the surplus waters of the Zuger-see, or Lake of Zug ; this Lake
is about ten mUes long by two broad, and 1361 feet above the sea: it re-

ceives the Lorze from the north, which flows from the small Lake Egri on
the east.

The two other sources unite to form the river known as the main stream
of the Aar; the one rises in the angle at the junction of the Jorat with the
Jura Mountains, the other in the glaciers of the Finster Aar horn, about 100
miles distant from each other. The Aar collects its head waters from the
northern spurs ofthe St. Gothard, the Grimsel, and the Finster Aar horn, and
the elevation of its sources must be estimated by that of the glaciers ; it

takes a north-west course through the Valley of Hasli until it falls into the
Lake of Brienz, distant about fifteen miles from the pass of the Grimsel; this

lake is in length about eight and in breadth about two miles; it is nearly 2000
feet above the sea, and has from 500 to 2fX)0 feet depth; it is surrounded by
mountains which pour their torrents into its waters. After traversing the lal;o

of IJrientz, the Aar flows through Lake Thun, which is more than ten miles in

length, and averaging two in breadth; it is 1896 feet above the sea; its

western shores are low and fertile, its eastern irregular and picturesque : it

is about three miles from Lake Brienz, and receives from the south the united

streams of the Simmen and Kander. On issuing from the lake, the Aar flows

in a very circuitous course to tlie north-west, receiving the Seine, wliich, bor-

d Ted by the heights of Berne, has its course; parallel to the main stream; and
the Saane or Sarine, a stream partially navigable, which flows from the northern

slopes of the Diableretz, and about thirty miles from the extremity of the lake

is joined by theThiele from the Lake of Ncufchatd, in which the waters of its

western sources have been collected, and which flows through Lake Bienne to

its confluence with the Aar.
The Lakeof Neufchatel extends for above twenty miles, at the base of the

Jura; it is about four miles iiroad, and its area is estimated at ninety square
miles; it is 14.30 feet above the sea, and its flepth does not reach 5(X) feet; its

banks are gently undulating and beautiful, and it receives the waters of several

streams ; the most important is the Orbe, which issuing from Lake dcs
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Kousses, flows through Lake des Joux, about seven miles in length and famed
for its beauty, and after a course of 30 miles in direct distance, enters Lake
Neufchatel at the south-west extremity ; the Broye, after a course parallel
to the lake throughout its entire length, traverses Lake Morant and falls into

its north-east extremity ; this small but beautiful lake is about seven miles

long by three broad : the lleuss falls into the centre of the lake from the
western slopes of the Jura. Lake Bienne is distant about three miles from
Lake Neufchatel; it is ten miles long by three broad ; its elevation above the
sea 1419 foot ; its depth 400 ; and it contains the small island St. Pierre.

After the confluence of the Thiele the Aar flows in a north-easterly direction

at the base of the Jura, to its junction with the Khine, nearly fifty miles in

direct distance ; in this coTirse it receives the Emmen from the right, which

rising in the mountain of Brienz, flows for forty-five miles through the

Emerstal, one of the most beautiful and fertile valleys of Switzerland ; the
Suren discharging the surplus waters of Lake Sempach, four miles long by
one broad, and nearly 1700 feet above the sea ; and the Aa, flowing from Lake
Baldcck, three miles in length, and 1530 feet above the sea ; and through Lake

Hallwyil, five miles long by one broad; and being joined by the Reuss and
the Limmrat, besides a few smaller streams, the united waters, flowing over a

rugged rocky bed, join those of the Rhine at right angles, about the centre
of its course from the Boden-zee to the point from whence it assumes a

northerly direction nearly opposite the mouth of the Wutach, which flows in a
circuitous course from the western slopes of the Feldberg, from which also the
Wiosen flows to the south-west, to join the main stream at the commencement
of its northern course, while the Birse falls from the northern extremity of
the Jura in the opposite direction. It will be observed that both the spurs
from the mountains on the north and south project towards each other, and the
transverse valleys open into each other in the direction of the chain of the

Jura, and of the valley of the Aar ; the Ehine valleys, and those of the
Thiele and the Eeuss, uniting them at nearly right angles. The extreme
sources of the Ehine being 175 miles apart, of this distance, as has been
seen, 125 is occupied by the sources of the Aar, which are more than sixty
in direct distance from its mouth ; it has been remarked that both its

principal source and embouchure are under the same meridian (about 8° 15'

east); it describes an arc of a circle of about 250 miles, from which the chord
is distant 100 miles. The volume of water which the Aar brings to the
united stream is greater than that of the Ehine, and it might therefore have
some claim to the superiority ; but the west valleys of the Aar are more
open, more insular, less intersected by mountains, and in transverse direc-

tion to the principal watershed, showing their inferior origin. The whole
of the upper valley of the Ehine is, however, a land of mountain and
flood, of which by far the larger portion is inaccessible except to the chamois
and the hunter.

The climate of the upper valley of the Ehine is, as might be expected
from the proximity of the glaciers and eternal snows of the high Alps, severe
in winter, and from the reflection of the rays of the sun often extremely hot
in summer ; the variations are rapid ; winter lasts about six months in the

west, but longer in the east : the inferior limit of perpetual snow is about
8500, but the glaciers descend to 3400. The vine ripens its truit at an eleva-

tion of 2000 feet ; barley, roots, and herbs at 4000 ; the slopes of the hills and
mountains are covered with timber, oak and beech on tlie lower slopes, larch
and birch above ; the pine reaching an elevation of 6700, and the rhodo-
dendron and other flowering plants, the edge of the snow. Iron is abun-
dant ; lead and zinc are found in the Grisons ; mineral springs are numerous;
coal is found in the west. The chamois and vulture stUl have their homes in

the tops of the mountains.

5 Affluents of the Shine.—The Ehine, where it issues from its upper
valley and takes a northerly course, is 755 feet above the sea, and 550 feet

broad ; here it changes its character, and instead ot flowing with the rapidity
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of a torrent over its rocky bed, it winds among islands, and throws out ana-

branclies; and before entering its lower course attains, at the confluence of

the Erft, a width of 2300 feet. The river in this part of its covirse is well-

known for the beauty and fertility of the valley through which it flows, and
which for about 150 miles is shut iu by the wooded slopes of the Vosges
and the Schwartzwald.

The principal affluents on the left are, the 111, which descending from the

northern slopes of the Jura, has a course of 100 miles, nearly parallel to the

main stream, is navigable for sLxty, and receives several small aflOiuents, and

opens water communication with the west of Europe ; the Moder, which rises

in the Vosges, from two sources, has an easterly course of thirty miles, and
falls into the main stream just below the confluence of the 111 ; and the Lauter,
which, rising in the valleys of the Hartzwald, has a course of near fifty miles,
besides the S^^ltzack and other small streams which rise in the northern extre-

mity of the Vosges on the south of the Lauter and the Queist, which fall,

with other minor affluents, from the slopes of the Hartzwald to the north.

The affluents of the right are the Elz, which flows from the defiles of the
Black Eorest in a tortuous north-west course of thirty miles ; the Kintzig,
which has the same origin and direction, and falls into tlie main stream,

nearly opposite the mouth of the 111 ; the Ilenchen ; and the Murg, which
flows through a narrow and irregular defile of Mount Kniebis, and has
a course of about forty-five miles to the main stream, which it joins nearly
opposite the mouth of the Scltzack.

The middle course of the Khinc is by some authors considered as ex-

tending to the confluence of the Lijipe ; there is, however, a marked difference

in the character of the basin of the river above and below tlie confluence

of the Neckar : above, the only considerable affluent has a course nearly
parallel to the main stream, and the affluents having their courses at right

angles are small ; below, large rivers turning the flanks of its former

watershed, drain their reverse slopes and have basins of considerable area,
enclosed on the east by the secondary chains of northern Europe, and on
the west by those which have been just described as extending from the
Jura and Vosges, and forming the watersheds of the secondary rivers of the
west. The middle course of the Khine, therefore, is divisible mto two parts,
but they are scarcely to be called basins ; the valley of the river itself

being still contracted, the basins of which it receives the drainage belonging
to its aflluents, of which in this, which might therefore be called the lower
middle course of the river, the first is the Neckar from the right.

The Neckar rises from several sources in the Schwartzwald and Eauhe
Alp, having a north and north-westerly course, and which, forming three prin-

cipal streams, unite about thirty-five miles from its confluence with the
liliine ; its main source is within fifteen miles of that of the Donau

;

and takes a north-east direction until tlie junction of the Fils, which has a
course of thirty miles from the liauhe Alp, when it trends northward, and
receives the Jaxt from the right; this rises in the same mountain, and
has a course of nearly forty miles ; the Enz, from the left, then unites its

waters, which rise from two ])rincipal sources in the north and east slo]ies of
Mount Kniebis. and flows in a tortuous course at the base of the Schwartzwald
for about seventy miles. The Kocher, the most important aliliient trom the

right, joins the main stream about fifteen miles below the mouth of the Enz;
rising in the north-west flank of the liaulie Alp, it has a tortuous course from
north-east to west, of about tlie same length as the Knz.

The extreme sources of the Neckar are about eighty mil(>s apart; ita

course is above 2(X) miles ; but it is shallow and dilHcult of navigation ; it is

separated from the Mayn at its sources by the Steigerwald, and at its mouth

by the Odenwald ; but their inferior aflluents of the left and right respec-

tively
—the Kocher and Tauber—have not a very well-defined watershed.

The sources of the Neckar, aa already noticed, open communication wi*Ii the

valley of the Danube.
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The Mayn, or Main, is the second most considerable affluent of the E.liine,

and afiFords communication with the upper valleys of the Elbe and Danube,
and by its westerly course opens the centre of Europe to the north and west ;

its principal source is in the Ochsenkopft, and its basin is formed by the

Eauhe Alp, the Steigerwald, and Fichtelgebiree on the south, and by the

Frankenwald, Rhon<^ebirge, Spcssartwald, and laussengebirge on the north :

its upper coui'se, whicli is surrounded by the watershed of tlie Altmuhl on
the south, and confined between the Fichtelgebirge and Steigerwald, is here

due north for about fifty miles from its south-western source, the Eediiitz,

formed by two streams, tlie principal of which is the Eezar, from ibo west,
and which, after the confluence of the Pednitz from the east and north, is

known as the Regnitz, and receives some affluents from the left ; of these,

the most important is the Aitsch, the sources of which are close to those of

the Altmuhl ; this is indeed the main stream, and is navigable to its confluence

with that from which it receives its name ; from which point it assumes a

westerly course ; it has two sources, the Red and White Mayn, and receives

the Itz and Bannach from the southern slopes of the Thuringcrwald.
The Mayn continues in a westerly course for about thirty-five miles, andthen

trends suddenly to the south, follows that direction for about twenty-five,
and then trends north-west for nearly thirty, to its junction with the Saall,

which, rising from several sources in the Ehongebirge, Kreusberg, and

Spcssartwald, has an irregular course of above seventy miles ; here pressed
to the south by the Kreusberg, it flows round the base of those hills, receiv-

ing the Tauber from the south, which has a north-westerly course, parallel to

that of the main stream, for seventy miles ; and again flowing north and west
for thirty miles, it receives the Kintzig from the north, and assuming a

southerly and westerly direction for about forty miles, joins the Rhine under
the fiftieth parallel of northlatitude,and here that river takes the same direction

until the confluence of the Nahe, which, with its affluents, the Glau and

Simmer, in a course of sixty miles, for twenty of -which it is navigable, drain

the semicircular congeries of valleys formed by the Hartzwald and Hochwald,
the northern extensions of the Vosges ; and from its confluence, the Rhine
takes a north-westerly direction along the base of the Hundsruck, and now re-

ceives the Lahn from the right, just before the confluence of its most impor-
tant affluent, the Moselle ; this river flows through a mountainous country for

100 miles, and opens communication with the south-western sources oi the
Weser.

The Mosel, or Moselle (Mosella), rises in the Faucilles mountains, near the

Gap of Befort or Belfort, and flows north and north-west between the heights
of the Ardennes and the north-western spurs of the Vosges, in a winding course,
between undulating banks, through a verdant valley; gradually trending
northward, it receives the Meurthe from the right, and changing its character,
flows in a rocky channel through a mountainous and well-wooded country,
and joins the Rhine after a course of nearly 300 miles, for 240 of which it is

navigable. The confluence of the Meurthe is about 190 miles from the mouth
of the river ; this stream rises in the Vosges, and has a course of about seventy
miles ; but the other affluent of the right, the Saar, or Savre, is the most
important ; it also rises in the Vosges, having its principal source in tlie

north-western slopes ofthe Grand Donon, and its secondary in the Hartzwald,
close to those of the Lauter and Nahe. The Saar has a tortuous and rapid
course of 150 miles, for twenty of which it is navigable ; the Seille, also from
the right, has a course of sixty miles ; the other affluents of the Moselle are
from the left, and are formed by the confluence of the Alzette and Sure with
the Erens and .other small affluents, which have their rise between the Ar-
dennes and the Eifelberg, from the south-western slopes of which the Kyll
also descends to the main stream.

After the confluence of the Moselle, the Rhine flows in a broad, deep, and
unbroken stream, between bold hills, through a fertile and well-watered
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country, receiving several small affluents both from the riglit and from the
left ; of the former, the Sieg is the most worthy of notice, which flows round
the base of the Siegberg, and has a course of eighty miles ; like the Sieg, the
Wied and Wipper flow through a country remarkable for its iron works, in

which its principal wealth consists ; of the latter, the Erft, which, rising
in the northern slopes of the Eifelberg, flows parallel to the main stream
for forty miles, and then turning north, joins it after a course of more than

sixty miles,.afibrding access to the basins of the Moselle and Maas. From
the confluence of the Erft, the extended lowlands about the lower course
of the Rhine and Maas commence on the left bank of the river, the ripht

being still hilly, and consisting of heaths and sandy tracts, traversed by the

valleys of the Eulire, Lenne, and Emsch, the united streams of which enter
the Rhine some twenty miles below ; the course of this river is 130 miles, and
it drains a considerable area, opening communication with the valley of tho
Weser.

The only affluent which the Rhine has in its lower course, and which assi-

milates much with those just enumerated, is the Lippe ; but it has its sources
in the irregular connexion which exists between the Eggegebirge and the

Teutobergerwald, and drains a valley which is shared, in its upper course, by
the sources of the Ems, and opens on the great level which extends from the
Elbe to the limits of the basin of the Scheldt. The Lippe has a course of 110

miles, and is a considerable stream, but not of much advantage to internal

communication from its want of depth.
The Rhine, in its lower course, becomes an intricate network of ' endless

streams,' or canals, intersecting the level country in every direction; it has,

however, two main branches ; that to the north-west retaining the original
name, and that to the south-west being called the Wahal: this latter, in its

course of forty-five miles, forms many considerable islands, uniting with the
Maas by many branches ; from that river, however, it separates again, but
unites with it finally after enclosing the island of Rommel. The waters of
these rivers, raised thirty feet above the suiTOunding country, are retained by
vast dykes, which enclose rich meadows.

On the right, the main stream of the Rhine bifurcates and joins the Over-
yssel ; this is, however, by some considered as a canal cut by the Romans.
iThc Yssel rises in the western extremity of the watershed which separates the

Lippe from the Ems, from whicli also it receives affluents on the right ; ifc

has a course of eighty miles, and falls into the Zuyder-zee. Below the bifurca-

tion, the Rhine, flowing parallel to the Wahal, again divides, the northern
branch stiU retaining the name Rhine, while the southern obtains that of the
Leek ; and then again subdividing, surrounds the island of Ysselmonde, and
is called jN'edcr-ysscl. The Leek joins the Maas in a course of thirty-five miles,
and tho space between it and the Wahal is called tho Betaw. Diminished
now botli in breadth and volume, the Rhine creeps along until a branch
called the Veclit, scjiarating to the right, thirty-five miles from the North
Sea, falls into the Zuyder-zee; and the waters of the channel, which still

maintains its original name, not having suflicicnt force to keep open a way to

the sea for themselves, were, for above 1000 years,* lost in the sand, until tho
hand of man opened and maintained tho mouth by which they now find their

way to the North Sea.

The total length of the Rhino is estimated at above 350 miles in direct

distance; l)y the stream above 700; the area drained by it at 05,280 square
miles

;
its delta is more extensive tlian that of any other European river, and

is connected with tliat of the Maas and even the Sclieldt. The navigation of
the Ehine is everywhere ditficult, in tho lower course from the want of fall and
the number of its channels ;

in tin? middle from tlie islands ; in the ujipcr from
its rapidity and rocky bed ; it is not important above the fails of Schafi-

• See Lavalk'c'a MHitury Toporjraplnj dates given, 839, 1807, a.d.
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hausen : estimating the elevation of the source as 8000 feet, and that of the

point where it issues from its upper basin as 755, it has a fall of above 7000
feet in seventy miles direct distance ; of this eighty is gained at the falls of

SchafThausen, below the Boden-zee. A higher estimate has, however, been
taken ; LavaUee gives 9967 feet as the elevation of the source in the Ober Alp,
and 2021 at the junction of the Vorter and Hinter liliine, or 7245 feet in a
direct distance of twenly-five miles: below the Boden-zee he estimates the
elevation at 1335 ; at the lowest level of the upper basin, 771 ; at the junction
of the III, 4(53 ; and at Koln, above the confluence of the Wipper, 121, or about
one foot in a mile throughout the course from tliat point. These figures

appear, however, exaggerated, if the level of Lake Constance, given by John-
ston, be more accurately estimated at 1250 feet.

6 Rivers of the Valley of the Lower Shine.—The entire country between
the Ehine and the Weser is low and level, the larger portion of the surface

occupied by extensive moors ; the undulating ground about the sources of
the Lippe being barren heath, and the coast as barren sand ; but rich strips
of alluvium border the watercourses, and the portions drained by canals become

capable of supporting cattle ; much of the country is below the sea level, and
is protected by numerous dykes. The outline of the coast therefore varies

much : the inroads of the sea will form deep bays, and these again, dyked
out and drained, are recovered from it to the use of man. The Ems flows

through this district, receives the Werse Haase and Leda from the right, and
the Aa from the left, near its mouth, draining Bourtauger moor ; and, after a
course of 160 miles, falls into Dollart Bay, which was formed by an inroad of
the sea in the year 1277. The Hunse, a small river, also drains the same
moor, and m a course of

fifty
mUes to the north-west falls into the Lauer-zee,

between which and the Zuyder-zee a sandy tract projects about fifty miles into

the sea, the distance between the Zuj-der-zee and Dollart Bay being about
the same. The Vechte, rising between the Ems and the Lippe, has a
circuitous course of eighty miles to the north-west angle of the Zuyder-zee, and
the Yssel receives the AJie, Berkel and other affluents, which extend its course

to nearly 100 miles. The Zuyder-zee, formerly a lake, was united with the

sea hy the bursting of the dykes in 1282
;
the numerous islands which extend

round its entrance are all the evidence remaining of the extent of the

catastrophe ; it is in extreme length forty-five, and in breadth thirty -five miles ;

and forms at its south-eastern extremity the deep inlet called the Y, which
communicates with Lake Haarlem ; there are four small islands in the zee.

Haarlem Lake, now draining by English engineers, was thirty miles in circum-

ference, and resulted from an inundation in the sixteenth century.
The Mass, Maese, or Meuse, may almost be considered an affluent of the

Hhine, rising in the Plat of Langres, at the northern angle formed by the

junction of the Fauellles mountains ; losing itself underground for four mdes, it

reappears in a narrow vaUey between the two heights of Ardennes, and becomes

navigable ; and after a very tortuous course enters a defile between rocks 400
feet in height, and flows through a succession of narrow precipitous gorges,
after which the country opens with sandy heathy hills, and the river, receiving
the waters of the Sambre from the south-west, assumes a north-westerly
course ; here, as on the right of the Khine, iron abounds : and through the
level flat at the base of the hills the river makes a semicirciUar bend to the
north and west, and flows through extensive marshes parallel to the Bhine.

Below the island ofGorkum, formed by the two branches of the Wahal already
noticed, the Meuse divides, enclosing within its arms numerous islands. The
southern arm is the more considerable, and it flows through the Biesboch, or
Hed Forest, a tract formerly fertile, but destroyed by an inundation in the
seventeenth century ; and below this again the stream divides, forming the
island- of Overflakkee ; the southern arm uniting with the waters of the
Scheldt. The most northerly stream retains the name Meuse, and also

divides, forming the island of iTsselniond ; its northern branch imiting with tho
Leek. The thi-ec principal mouths of tliis river are the Maas on the north.
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the Flakkee in the centre, and the Grevelmg on the south, its course may be
estimated at nearly 450 miles, of which three-fourths are navigable.

The affluents of the Meuse are, on the right, the Chiers, a considerable
stream flowing between high banks among the Ardennes for fifty miles ; the

Semoy, which in its upper course flows through deep defiles, and has an entire

length of 100 miles ; the Ourthe, which rises in the northern extremity of the

Ardennes, a wild country of ravines and thickets, called Hohe-venne, through
which it flows for eighty miles, being navigable for fifty, as are its afiluents the

Ayvaille and Vesder ; and the Koer, which rising in the Eifelgebirge, flows
round the base of the Hohe-venne through deep defiles among irregular hills

;

it is a considerable and rapid stream, and separated from the Erft by a long
spur of the Eifelgebirge, from the northern extremity of which the Neers flows

through the low marshes of Gueldres to join the Meuse in its lower course.

The Koer, or Ehur, has a course of near 100 miles, and from the rapidity of
its upper stream is subject to violent inundations. The Niers, or Neers, has
a course of sixty.

The afiluents of the Meuse on the left are the Viroin (rising from two
sources in a plateau 1289 feet above the sea), the Bar, and the Sambre ; this

latter is the most considerable affluent of the Meuse, and opens communication
with the Seine and Scheldt ; it is navigable nearly throughout its course of
100 miles, but receives few and unimportant affluents. It is deep, and has
a very tortuous course ; it is surrounded to the south-west by the heights which
extend from the Ardennes westward, and from the watershed of the Scheldt.

The country on the right bank of the river is hilly, wooded, and traversed by
many streams. The other affluents of the Meuse on the left are the Jaar, or

Geer, which flows for thirty miles through the lowlands ; the Dommel, which
has its sources in the marshes of Peer, flows through a swampy country,
and receives numerous streams in its tortuous course of forty -five miles ; and
the Merke.

The Scheldt, or Schelde, is the last river of importance belonging to the
lower basin of the Rhine, and the congeries of streams and canals which find

their way through the Low Countries to the North Sea ; it rises in several

streams from the north and west slopes of the watersheds of the Somme and
Sambre. This river, in its lower course, expands to a breadth of above 1500
feet, and flowing in a broad deep stream between embankments, divides and,
with its branches, encircles the islands of Walcheren and South and North
Beveland, forming the great delta of Zeeland : the East Scheldt, passing
between the islands of South Beveland, and Tholen, and North Beveland, and
Schouwcn, and having effected a junction with the Meuae, enters the North
Sea by an embouchure of seven miles in width : the West Sclieldt separates
into several branches from the islands of AHaaderen and Zeuwsh, and its

embouchure is nine miles broad. The mouths of tl:e Scheldt are opposite to

those of the Thames, and its broad and deep stream is more favourable for

communication than the more uncertain waters of the Ivhiue, its valley has

been, therefore, tlie abode of commerce for ages, and may be reckoned among
the most populous ])art8 of the world. The course of the river may be esti-

mated at above 2()<) miles, throughout the greater part of which it is navigable,
and its affluents connect it with the valleys of the Somme, Seine, and Meuso
in several directions— those of the right are the Kouelle, the Haisne, the

Dender, which has a course of forty miles through a coal district, and the

!Kou])el; this is the most important affluent of the Scheldt, and is ibrmed by
the confluence of three streams, the Senm;, which has a course of fifty miles ;

the Dyle, which rises in the heights of Fleurus, hius also a course of fifty miles,
and is navigable for twenty-two, to the confluence of the Deiner ; and the

Nethc, which is formed by the (confluence of two streams of the same name,
denominated the Great and Little, respectively, from their junction; this stream
is navigable for eighty miles to the Iloupel. The courses of the Senne and
the Dyle are parallel, and between tiiem lies the forest of Soignies, extending
above twelve miles, and intersected by ponds and marshes.
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The affluents of the left are the Sensee, which connects the Lower Scheldt

with the Lower Scarpe; the Scarpe; and the Lyswhichdescends from the heights

bordering the sea, and after pursuing an easterly course, turns to the north

and flows parallel to the Scheldt ; its length is about 100 miles, and it receives

several small affluents ; of these the Deule is the most important, as affording
communication with the Lys and the Aa, two small rivers, which, with the

Yser, complete the drainage of the basin, which extends 250 miles along the

coast.

CHAPTER XV.

SECONDAEY EIVERS OF NOETH-WEST EUEOPE.

5 1. Tlie connexion of the watersheds of north-western Europe.—2. The secondary rivers

of north-western Europe. The Seine.—3. Kivers of the soutliern watershed of tlie Seine.—
4. The Loire.

rWlHE connexion of tlie Watersheds ofNorth- Western Europe.—The Plat of

# Langres, the mountains of Argonne and of Morvan, extend in a semicir-

cular direction, having the diameter of 150 miles from north to south, round
tlie sources of the Seine, the northern extremity trending towards the water-

shed of the Scheldt; -while the southern, attached to the Cevennes by the Goto

d'Or, throws out spurs to the north-west, towards those heights which limit

the basin of the Seine to the south, and in their extension westward, parallel
to the coast of England, form the south boundary of the English Channel.

The plateau of Langres consists of elevated plains, neither separated by
deep valleys, nor varied by elevated summits ; its height is estimated at 1610
feet ; to the south, however, the Cote d'Or rises in bold heights, crowned with

woods, and having their sides covered with vineyards ; these culminate at

about 2000 feet above the sea (Le Tasselot is estimated at 1969 feet), and to

the west and north the mountains of Morvan separate the upper basins of

the Seine and Loire ; these are scarcely worthy the name, their greatest
elevation being about 600 feet, and must be considered as the subsidence of
the secondary watershed to the west, which stretches gradually to the north-

west, towards the plateau of Orleans and the Bocage, hilly and well-wooded

districts, forming the eastern extension of the mountains of Bretagne ; these

are more worthy the name, although their elevation does not exceed 1300 feet,

being rugged in outline, and composed of primitive rocks extending into

the Atlantic ; they form the peninsula of Bretagne, which presents two bold

extensions, that of ]VIoiit Arree on the north, and Mont Noire on the south,
which enclose a deep indentation of the sea, into which the little river Aulue
falls from the western fork.

2 The secondary rivers of western Europe—The Seine.—The Seine rises

in the Cote d'Or at an elevation of 1463 feet, and in its upper valley receives
numerous affluents ; the main stream may be considered as formed by the
confluence of the Seine and Marne, and is continued under the former name
to the English Channel.

The principal affluents on the left arc the Yonne, rising in the plateau of
Chateau Chinon, it has a course of 150 miles, for 100 of which it is navi-

gable ; its principal affluent is the Armanpon from the right, having a course
of about 70 miles ; it receives also the Cure and Serain. These affluents,

rising in the northern slope of the Morvan, flow through a district deeply
intersected and traversed by numerous streams opening on the lower course
of the Yonne ; here the soil is clay, but fertile, and the slopes of the hills are
covered with vineyards. The Loing, the next important affluent on the left,

has a course of about seventy miles, rising in the depression already noticed,
between the extensions of the secondary and tertiary watersheds of north-
west Europe, offers easy connexion between the valleys of the Seine and Loire.
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The country at the sOTirce of this river is sterile, intersected by barren hills

and pools of water, without communication, and the chain of wooded heights
rising to the west in the angle formed by these rivers, stretches north and
south, about fifty miles. This is the plateau of Orleans, which extends north-
ward in the forests of Fontainebleau.

The principal affluent of the right in the upper basin of the Seine, is tlio

Aube, which descends from the plateau of Langres and flows in a semicircular

course at the base of the southern slopes of the hills which separate it from
the Marne ; it has a course of ninety miles, for about thirty of which it is

navigable ; in its upper course its right bank is elevated, the left is, however,
low and marshy, as is the district through which it flows in its lower course.

The Yercs is the only other affluent worthy of notice before the confluence of

the Marne ; its length is about fifty miles.

The Marne also rises in the plateau of Langres, and flowing above 200

miles, for the most part parallel to the upper course of the Seine, joins that

river where tlieir united waters assume the north-west direction, which is

maintained throughout the rest of their course to the sea.

The entire length of the Marne is about 225 miles
j it receives from the

right the Ornain and Ourcq, and from the left the Grand and Petit Morain ;

the former has a course of above fifty miles, the second, which affords connexion
niih the main stream by canals, only of thirty. By the vaUey of the Marne and
its affluents, access is obtained to the basins of the Meuse, Moselle, and llhine.

The semicircular tract lying at the base of the plateau of Langres, between
the Seine and the INIarne, though undulating, is sandy, cold, and barren ; to

tlie west, however, the vaUey opens on rich clay land, which is highly pro-
ductive ; about the sources of these rivers good timber is found, and iron ore
is abundant. The upper vaUey of the Seine and Marne is a circular basin of
about 100 miles in diameter ; its eastern districts are among the most barren,
its western among the most fertile, in Europe ; this is nearly level, and ex-

tends into the basin of the Oise.

The Oise is the largest, if it is not the only considerable affluent of the
lower course of the Seine ; it rises in the western Ardennes, and opens com-
munication between the basins of the Seine and Scheldt, the Sarabre and the
Somme ;

it has a course of about 110 miles. The upper valley of this river is

well wooded and fertile ; limestone abounds, as do corn and cattle in the lower ;

it flows through a gently undulating and open country ; but its principal
affluent, the Aisne, which rises among the western terraces of the Argonne,
flows tlirough a country rendered difficult by woods, marshes, and ravines, as

does the Lette, an inferior affluent of the Oise ; nevertheless, the Aisne opens
communication witli the Meuse ; it receives the Aire, the Vesle, and many
smaller streams, and is in length 120 miles. The district between the Marne
and Aisne may have an average breadth of thirty miles ; a spur of wooded hills

projecting from the Argonne, separates their upper course, the lower opens on
the plain, wliicli extends about the points of junction of the three great
sources of the Seine.

From the conlluence of the Oise the Seine has a course of about eighty
miles in a direct line to the sea, during which it receives several smaU affluents,

the most important of whicli are the Essonne, which rises in the
plateau

of

Orleans, ana has a course of about fifty miles through a highly fertile district,

and tlie Eure, rising in tlie plateau of Courvnlle, having a course of above 100
miles from tlie left. The lower valley of the Seine is of great beauty and

fertility.
The river rcaclies 5W feet in width before the junction of the Oise ;

its entire length exceeds 4f)0 miles, and it is navigable for 350, but its mouth is

obstructed by dangerous sandbanks ; it enters the sea by an estuary seven
miles wide, from the mouth of which large vessels ascend to above thirty miles
in direct distance.

To the north of the Seine the 33rcsle, the Somme, the Authie, and Cauche
flow into the Englisli Channel ;

of these the Somme is alone of any import-
ance ; its basin is formed by encircling hUls, not exceeding 600 feet in clcva-
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tion, and it does not extend above seventy-five miles in length by forty-five in

breadth, but it is of much fertility, and opens a direct passage into the centre
of the basin of the Seine by the valley of the Oise, as well as with that of the
Scheldt ; hence its historical and commercial importance. Its entire length
exceeds 100 miles.

3 Rivers of the Southern Watershed of the Seine.—The rivers which have
their rise inthe extension ofthe southernwatershedof the Seine are theToucques,
which has a course of fifty miles, and is navigable for twenty ; it rises in the
northern slopes of the Socage, as does the Orne, which has a course of seventy
miles, but is only navigable for about seven : the Vire, which flows from the
same slopes for sixty mUes, and is navigable for twenty : the Douve, which
receives several affluents, one of which, the Taute, is navigable for fifteen

miles, the Sienne, which has a course of forty miles, the Silune and the

Couesnon, having a course of about fifty miles, and is navigable for ten, rise

among the granite rocks of the interior of La Manche, and unite with the sea
in the sandy coast of the deep bay which terminates the north-west coast of

Europe.
The southern watershed of the Seine assumes more importance when con-

sidered as the northern and eastern limit of the great basin which extends into

the Bay of Biscay, than when simply considered as separating the valleys of
the Seine and the Loire. This basin, extending from north to south 300 miles,
and above 500 from east to west, is quadrangular in form, its eastern boundary
stretching from the slopes of the Mediterranean to the plateau of Orleans, is

above 250 miles in length, its southern, on the line of the Pyrenees, 550, and
its northern, from the plateau of Orleans to Ouessant, nearly 300. As, how-
ever, it is divided into two parts by the extension westward of the mountains
of Auvergne, which form the southern limit of the basin of the Loire, and as,

with this exception, the watersheds of that river are the reverse slopes of those
of the Seine, that river may properly come next in order of description.

4 Tlie Loire.—The river Loire has its sources in the mountains ot Auvergne,
of Charolais, and the Cote d'Or, and its course is naturally divided between two

valleys, where, turned by the plateau of Orleans, it flows westward to the sea ;

each of these may be about 200 mUes in length, the upper extending about 100
miles in width, the lower opening from the sources of its northern to those of
its southern affluents, about 200. The principal source is in the Gerbier de

Jones, at an elevation of 3940 feet, and the river flows through deep defiles,

among the extinct volcanic cones of Auvergne ; it receives from the right the

Purens, which, descending from Mount Pilate, affords connexion with the

vaUey of the Ehone ; the Arroux, fiowing from the slopes of the Cote d'Or,
over a rocky bed, but nevertheless navigable for above ten miles ; the Nievre,
which is navigable for about the same distance, and has a course of twenty-five
miles ; and from the left, the Lignon, rising in Mount Forez, and several

other smaU streams above the confluence of the AUier.
The Allier rises in Mount Lozere, which has an elevation of above 4500

feet ; it has a course of above 200 miles, and is navigable for 150 ; rising in so

mountainous a country, it is subject to inundations, and its affluents are

scarcely more than rivulets ; of these the more important are the Dor and
Sioule. The upper basin of the Loire is divided into three parts, the basins of

the Upper Loire, of the Allier, and of the united streams ; the general course

of all is north and west. The basin of the Allier is the more contracted, shut
in between the basaltic precipices of the Puy de Dome ; its valleys, however,
are fertile, and the vegetation celebrated ; it abounds in mineral products, in

coal, antimony, lead, u'on, marble ; it has numerous mineral springs, those of
Mont Dor bemg the most noted. The chestnut-tree attains here a magnificent

development, and its nuts afibrd food to many of the inhabitants of the poorer
districts. The basin of the Loire, extending from north to south 150 miles,
and having the valleys of its affluents opening into it from the south, east, and
north, is of a more varied character on the south and west, and assimilates more
indeed to that of the Allier j but on the south, on the slopes ot Mont Mezin,
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which attains an elevation of 5794 feet, and of the northern extension of the
Cevennes, in the Margerides, and the mountains of Charolais, its character
varies ; much of this district is comparatively sterile ; coal and gypsum are
found here, and the vine is cultivated ; but to the north, on the wooded slopes
of the Cote d'Or, that important plant flourishes in the greatest luxuriance,
as the southern exposure affords a oetter climate, and the soil is more fertile.

The upper courses of the Loire and AUier are very rapid ; after the confluence
of those rivers, the united stream flows for eighty miles through a narrow

valley, not averaging above ten miles in width, the upper part being less

fertile and much covered with wood ; here it receives no affluent worthy notice,
but at the angle formed by the change in its course, below the plateau of

Orleans, connexion is obtained with the valley of the Seine ; in the lower
course of the river the affluents are of more importance, and extend their

ramifications in every direction ; the more important on the left are :

The lioiret, which rises from two sources ; one of these forms a basin
about sixteen yards in diameter, and is only seven miles distant from the
main stream ; although this river has a course of only ten miles, it is navi-

gable to its source, and affords water power and carriage to the manufactories
situated on its banks ;

The Cher, which descends from the north-west spurs of the mountains of

Auvergne. Like the Allier and Loire, in its upper course, this river is subject
to violent inundations ; it has a semicircular course of ninety-five miles, and is

navigable for about fifty ; it has several affluents, and flows through a well

wooded and fertile country ;

The Indre, which has a course of above 100 miles, and is navigable for

forty-five, through a level and fertile country, some portions of which are, how-
ever, swampy ; the vine flourishes, and with cattle and agricultural products
form the wealth of the district ;

The Vienne which, descending from the plateau Millevaches, flows in its

upper course through a narrow and deep valley for fifty miles from east to

west, from thence it assumes a northerly direction for about eighty more, to

the confluence of the Creuze, and then bending westward for about thirty
more, joins the main stream ; its eastern course cannot be less than 200 mUes,
and has two important affluents ; the Clain on the left, which opens commu-
nication with the valleys of the Charente and Gironde to the south, and which,

though it has a course of above sixty miles, is navigable only for five; and the

Creuze on the right, which, rising in the mountains of Limousin, flows for

nearly 150 miles through a rugged and sterile country, and is navigable for

the last ten miles of its course ; it receives several affluents, the principal of

which is the Gartempe, which has a course of 120 miles ;
none are however

important. The other afiluents of the Loire from the left are the Thoue, the

Sevre-Nantaisc, and the Boulogne; of these, the second is of some importance,
having its rise in the plateau or Gatine, which forms the watershed between
those affluents of the Loire and the small streams which flow into the sea,

between the mouth of that river and the Charente ; it flows with great

rapidity in a deeply excavated channel through the i-uggcd wilds of La Vendee,
it has a course oi seventy miles, and is navigable in its lower course for boats

only ; its most important affluent, the Maine, has a course of about thirty miles.

The streams fulling from the opposite slope of the same plateau into the sea,

are the Scvre-^Jiortaise, with its aliluent the Vendee, the Say, the Vic, and the

Fallcron ; the former has a course of about sixty-five miles, which is navigable
for some distance. Besides those already mentioned, the Erdre, also an affluent

from the right,joins
the main stream opposite the month of the Sevre-Nantaise,

has a course of about forty-five miles, and is navigable for sixteen ; its waters

aflbrd communication with those of the Viluine. The remaining affluent of the

Loire from the right is the Mayenne, and is formed by the confluence of tlireo

streams, the Mayenne, the Sartho,and the Loir; the former rises in the southern

slopes of the Bocage, and flows through a broken country, not dissimilar to

that through which the Sevre-Nantaise flows
; but, as its name implies, more
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wooded and indeed more fertile ; it is navigable for about eiglity miles, and
is above 100 in length; the Sartlie has a course of about 140 mUes, ia

navigable for seventy-five ; it rises in the hills Tvhich form the watershed of

the Orne to the north ; to this river the Loir is affluent ; it has a course

of 150 mUes, is navigable for above sixty, and has its source in the little lake

of Cernay ; after the confluence of the Sarthe, the united stream is called

the Maine.
The Loire in its lower course, which is between continuous lines of fertUe

terraces, is shallow, yet it is equally subject to inundations with the upper
course, and dikes and barrages are constructed to confine the waters, which,
under ordinary circumstances have been found suiScient, though many Mere

destroyed in the flood of 1846. It forms several islands, of which, perhaps,
those of the port of Nantes, and Indret, near the mouth of the river, are most

important ; the navigation is obstructed by sandbanks, yet vessels of 300 tons

can enter its mouth, and vessels of 200 ascend to the confluence of the Sevre-

Nantaise, to which point also the tidal wave is perceptible ; its length may be
estimated at 550 miles, and it is navigable for above 400. The small rivers which
flow through the extension of the basin of the Loire to the north are, the

Vilaine, Blavet, Odet, and Aulne ;
these have their rise in the southern valleys

of the peninsula ofBrittany, a country of forests, wastes, and granite rocks ; tne
former has a course of above 100 miles and is navigable for eighty, it receives

the Ille and Oust, and opens communication with the valley of the Loire by
the Erde, and with the Aulne on the north-west ; this latter, as already
noticed, falls from the western fork of the tertiary watershed of Western

Europe into the harbour of Brest.

CHAPTER XVI.

WATERSHEDS AND EIYEES OF THE SOUTH AND WEST.

§ 1. The watersheds of the south and west.—2. The Garonne.— 3. The Nivclle and Adoiir.

rWlHE Watersheds of the South and West.—The line of -waterpartmg
# between the rivers of the west and the south of Europe is very tortuous.

It has been already traced from St. Gothard, along the peaks of the Bernese

Oberland, the line of the Gemmi, the slopes of the Jorat, to the most elevated

of the parallel ridges of the Jura, and to the centre of the water communication
of the west, where the upper valleys of the great rivers meet round the

plateau of Langres ; from thence, above the vine-covered sides of the Cote

d'Or, the well-wooded Lyonnais and Charolais, among the rocky heights of

the Cevennes, and the volcanic cones of Auvergne, to the rugged peaks of the

Pyrenees, culminating in the east in that of Corlitta. A well-defined limit is,

however, placed to the secondary chains of the west, and the continuity of the

line is broken by the gorge of Narouz, of which the elevation is only 620 feet
;

from thence the range of the Corbieres stretches to join the Pyrenees. This

does not attain a greater mean elevation than 1000 feet; but its culminating

point, the peak of St. Bartholomew, reaches 7654, and forms the northern limit

of the basins of the Tech Tet G-ly and Aude. A spur called the Alberes limits

the valley of the Tech, and the mountains of Bareges in a similar manner form
the eastern cincture of the basin of the Nivelle and the Adour ;

here are more

lofty peaks, that of Cambelle rising 9843 feet, and the mean elevation being
6500 feet. In the north, however, the decrease in elevation is very rapid,
and the spurs of this chain present only gentle undulations between the valleys
of the Adour and Garonne.

The Pyrenees, by some distinguished as the Continental Pyrenees from
the Cantabrian mountains, or sierras of the Asturias, on the west, extend
for 250 miles, from Cape Creux on the east, to Cape Eiguier, or to near

Fuentarabia, having a mean altitude of near 8000 feet. Of this chain
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the great mass is near the centre, to tlie east and west of which it is

composed of two lines, running parallel, the one overlapping the other, rising
from the south in successive terraces, but sloping more gently to the nortli,

spurs extending on both sides from transverse valleys, those on the north
more open, those on the south more rugged and difficult ; while from the
centre the great transverse range which crosses the Peninsula extends to the

south, throwing out its massive spurs to the east and west. On the east, the

spurs projecting into the vaUey of the Ebro are remarkable both for extent
and elevation, the most easterly extending like a wall along the coast, and
with the opposing spurs of the Sierra Penagolosa confining the middle course
of the Ebro and its affluents within an extensive basin; while the eastern ex-

tremity of the chain sinks close down to the* waters of the Mediterranean.
The main line of the Pyrenees is formed of arid and precipitous rocks,

covered with snow and ice, but not presenting vast glacier fields like the Alps,
nor are the culminating points nearly as lofty, but they are not less moun-
tainous in their character. Three peaks rise ta an elevation of 11,000 feet and

upwards, viz., Nethou or Maladetta, Posets, and Perdu ; three more attain

to about 10,000, viz., Vignmale, du Midi, and Canigou ; these, as in other
cases have been similarly observed, project from the great mass of the chain,
and are found rising above its southern slopes.

If we divide the Continental Pyrenees into central, eastern, and western,
we shall find but few passes over the first, and those only to be traversed by
mules ; the principal of these connect the sources of the Adour and Cinca witn.

those of the Arriege and Segre.
In the eastern Pyrenees the most important pass is the Col Pertus ; it is

passable at all seasons, and is the great eastern high road. This, however, i?

turned by the two converging lines of communication by the vaUeys of the
Lech and Let, the gorge of La Perche, and the Boulou.

In the western Pyrenees, one leading through the gorges of Bellatti and

Maga, the former over the main chain to the valley of the Nivelle ; the pass of

Eoncevaux, or Eoncevalles, by the gorge of Ibanctta, at an elevation of 5750
feet, along the crest of the mountains, and that of Confranc ; these are prac-
ticable for carriages. The total number of passes is estimated at fifty, and

among the more elevated are Port d'O 9843 feet, Breche de Holand 9500,
Estaube 8402, Tourmalet 7143, Gavarni 7654.

The central mass of the Pyrenees consists of primitive rocks, of which

granite and schist form the larger portions. Connected with these are found
the earlier limestones ; but the secondary rocks siiperimposed upon them

occupy a far more extensive area, consisting chiefly of clay, slates, and lime-

stones, while below these the inferior ranges are formed of oolite and clialk.

Iron, copper, lead, gold, and silver have been worked in the Pyrenees.
Some of their streams are even yet argentiferous ;

and they are remarkable for

a vast deposit of rock salt. In the valley of Cardona, mineral springs are

abundant, and fine marble is quarried in several localities. Tlio elevation of
the snow line is about 8000 feet ; the pine tree flourishes at 10,000 feet, and
maize is cultivated at 3280. In the upper valleys there is occasionally excel-

lent pasturage, and in the more elevated portions of the chain, and on the
limits of the snow region, both the bear and the lynx are still found. The ex-

tension of the cliain to the west, usually known as the Maritime
Pyrenees,

commences at the gorge of Goritty, where a spur stretches to the north, limit-

ing the south-east angle of the Bay of Biscay ; these subdivide into the Gal-

liciun, Asturian, and Biscayan Sierras ; they are, even as yet, little known.
Tlie elevation must, however, be considtrable, as many of the higher peaks
rise above the snow line; andthePena di Peneranda is estimated at 8038 feet.

The gorges w hich cross these mountains are few and difficult ; that on the

west connecting the valley
of the Minho with the harbour of Corunna ; one

connecting the valley of the Ducro with that of the Ovia and Nora, rivers or

rather streams, falling into the Bay of
Biscay ; and a third over the Sierra

Kegnosa, connecting the upper valleys of the Ebro and Duero with the harbour
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of Santander ; to the east asain, tliere are the gorge of Salinas, the high road
from Spain into France, ana the pass of Goritty.

The northern slope of these mountains extends 300 miles from east to

west, but has only a hreadth of thirty-seven miles, and the greater portion of
this sxirface is covered by spurs projecting towards and into the sea. There
is, however, a considerable area of pastures, and the forests are extensive .

Some streams, scarcely to be called rivers, flow rapidly down this slope
to the sea, tlirough fertile and beautiful valleys. These are, the Nalon,
formed by the confluence of the Ovia and Nora ; the Ansa, the Deba, which
rises in the gorge of Salinas ; the Orola, the Ovia, which rises in the gorge
of Gorittz ; and the Bidassoa, which, descending from the gorge of Maya,
flows through the valley of Bast'an, and enters the sea near Cape Figuier.
An island is formed at its mouth, which, with the entire course of the river,
has become famous in the wars between France and Spain.

2 The Garonne.—The ancient Garumna, with its confluent the Dordogne,
unites to form the Gironde, the extensive estuary of which is one of the most
remarkable features on the western coast of France.

The Garonne, rising in the valley of Aran, flows tlirough a deep and
narrow valley in a semicircular course, until it assumes an uniform north-

westerlj' direction, through its central and lower basins. The upper basin
is a mountainous forest region, abounding in pasturage and mineral wealth.

The affluents of the Garonne from the left are, throughout its course, few
and unimportant : the Save, Gers, Baise ; but those of the right are consider-

able, botli in number and extent.

The Salat, which may be considered the secondary source of the Garonne,
rising in the angle formed by the junction of the Lower Cevennes with the

Pyrenees, has a course of sixty miles, and is navigable for twenty. The Arriege
falls from the peak of Corlitta, and flows through a narrow valley hemmed Ln by
mountains. The Ern, a small river, having its course parallel to the main
stream ; and the Tarn, which, rising in the wood of Amies, on Mount Lozere,
at an elevation of 2526 feet, afterwards flows in a deep bed through a fertile

plain in a course of 220 miles ; its affluents are the Aveyron, on the right,
and the Agout on the left : the former is to be noted for the quantity of
detritus brought down by its waters. The Lot, also rising in the Cevennes,
has a course of 250 miles through an agricultural district, but its bed is ob-

structed, and navigation difficult : its affluents are the Fruyere and Selle.

The Dordogne, formed by the confluence of two streams, the Dor and

Dogne, flowing from the volcanic heights of Mount Dor, has a course of 225
miles, and is navigable for 150 ; after its confluence with the Garonne,
the united stream is about 4600 feet in width, &nd here the flood tide

assumes the character known as The Bore, locally denominated Mascaret ;

it has numerous affluents, the principal of which are the Cere, the Vezere

(navigable for twenty-five miles), and its affluent the Correze ; and the

Lisle, which flows through an extensive valley, and is navigable for seventy-
five miles. The central basin of the Garonne and Dordogne may be above
100 miles from north to south, and fifty from east to west; it is com-

posed of broad valleys, undulating hills, well-wooded plateaux, and is rich
m corn and wine. The lower basin, ^^hicll may have about the same
extent, presents barren wastes of sand, dreary laudes, and shifting dunes,
which, as in Egypt, Cornwall, and other similar coasts, make regularly pro-
gressive encroachments ; a few plantations of pine have withstood the

invasion, and here and there a few marshes and oases of verdure break the

monotony of the landscape. Marshy bogs and salt lagunes extend along the
sea shore. This river is the medium of communication between the south of
France and the Mediterranean, by the Canal du Midi ; in its upper course,
its velocity has been estimated at 164 feet per minute ; at tlie mouth, its

breadth is above 2500 feet, and its depth seventy-five feet. After the confluence
of the Dordogne, the stream, now called Gironde, forms an extensive channel,
intersected by islands and sandbanks, varying in breadth from two to nine
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miles, but is only three miles wide at its mouth. It is in length forty-five
miles.

3 The Nivelle and Adour.—The former of these, falling from the Pyrenees
"into the Bay of Biscay, is a torrent ; but its name is too well known fur it to
be omitted. The latter is a more considerable river, with several affluents.

Descending from the Pyrenees on the south, its basin is encircled to the
east and north by the Bareges mountains, which gradually descend into the
landes of the Garonne. The river flows at the base of the semicircle thus
formed, and its aflluents flow parallel to its course. The central basin par-
takes of the character of that of the Garonne, the valleys being fertile, the
hills affording rich pasturage, and being productive of wine. The lower
basin also, like that of the Garonne, consists of unproductive plains, while
the upper basin is an Alpine region of mountain, flood, and forest, crowned by
the snows of the Pyrenees.

The Adorn- descends from JNIount Tourmalet, 6300 feet above the sea, flows

through the valley of Campan, where it is 1670 feet above the sea, which it

reaches after a course of 175 miles, for seventy of which it is navigable ; it has
numerous affluents, those of its upper basin are torrents. The more im-

portant are the two named Luy, torrents flowing parallel to the main
stream throughout the greater part of its course ; the Gave {i.e. Water)
de Pan, descending at its source in the cascade of Gavarnie, 6748 feet

a])Ove the sea
;

it receives the Gave d'Oloron, and has a course of 100 miles ;

the latter stream is formed by the conilux of the Gave d'Aspe and Gave
d'Opan, each having a course of thirty miles ; the Bidouze, though a torrent
in Its upper cour.^e, is navigable for twelve miles ; the joyeuzo ; and the
Is ive, tlie most important of all, whicli descends from Mount Orgido, though
small it is deep and rapid, navigable for twelve miles, and receives the

Bayunza, is separated fi'om the Adour by plateaux extending from the

Bareges ; these are all on the left. Those on the right are few and unim-

portant, except the Midouze, which is formed by the confluence of the Midou
and Douze ; the former has a course of forty-live miles to the conffuoucc of
the streams, and their united waters about twenty miles to the main stream ;

they are navigable for twenty-live milos.

CHAPTER XVII.

THE SOUTH-WEST PENINSULA.

} 1. The Spanish Peninsula.—2. The watcrslieds.—3. Tlie rivers of the west.
4. The rivers of the east.

fWlJIE Sj)anish Pcfiitisula.—The Iberian Peninsula, familiarly and not
J. irnprrip<>rly known in this country as the Peninsula, as being not only
tlie nearest but the most imjKjrtant Peninsula in Europe in respect of Great
Britain, extends between hit '.in' 1' and 43'' 45' north lat., and 3" 20' and
1/^ 30' west long.; its continental boundary is 225 miles; its diagonal 621;
the development of its coa.st line 1615 miles, and its superficial area above
175,070 Hfjuare miles. Few portions of the earth's surfiicc are more singular
in their ciiaracter.

2 T/ie W(tlersheds.—The Pyrenees on the north, as already described,
and the Aljiujarras, or Sierra Nevada, on the south, form mountain l)arriers,

presenting steej) faces to the sea, and connecting them a watershed,

irregular both in direction and elevation, stretches in a general northerly
<lirection; indeed, the two points ofjniu-tion with those chains are almost exactly
due nortli and south from the eastern extremity of the one to the centreof the

other at the sources of the I'lhro
;
thus dividing the Peninsula into two parts,

the one lu-arly rectangular, having its greatest length from north to south,
the other triangular, liaving fur its 1)ase the eastern Mediterranean coast.

II. Z
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This watershed is formed by mountains, which assume a sinuous course,
and rise from plateaux varying in elevation from 1300 to 2000 feet ; above
the rugged sierras raise their snow-capped peaks; below vineyards and corn-

fields, rice, maize, and olives, the products of the temperate and tropical zones,
are found side by side ; while in the lower valleys the latter prevail. Wherever
there is water there is verdure, where it is wanting the country is an arid

waste, a sandy or a rocky desert.

On the south the Alpuj arras extend from the Atlantic Ocean and Capo
Gata in a slightly curved line from east and west for 150 mLles ; and here

are the most elevated summits in the Peninsma ; the Cerro de MuUiacen
11,675 ; and the Pic de Veleta 11,387 feet in height, which are separated by
the Corral de Veleta, a fearful chasm. These heights intercept the rain

clouds from the ocean, and cause the rainfall on the central plateaux
not to exceed ten inches annually ; by this the fertility of the valleys is,

however, much increased, and probably they may be estimated among the
most beautiful as well as the most fertile on the surface of the earth. The
limit of perpetual snow on these mountains is 9500 feet. At the south-western

extremity the isolated rock is projected which forms at once the key and the
limit of the Strait of Gibraltar; it is three miles in length, and nearly one iu

breadth ; it rises abruptly on three sides to the height of 1600 feet; its more

prolonged slope being towards the west. The rivers of the southern

slope of the Alpujarras are scarcely worthy the name. The Guadiaro,
however, which flows into the sea eleven miles east of Gibraltar, has a course
of forty miles ; the elevation of its source must be above 5000 feet. The

Guadaljore and Almeira may also be mentioned. These movintains are rich

in minerals, especially in lead; their sides are clothed with olives, chesnuts,
and the lower slopes with orange groves.

Between the Alpujarras and the Pyrenees, three chains, parallel to each
other and to these, stretch from the central watershed to the west, forming
the well-defined basins of the Guadalquiver, the Guadiana, the Tagus, and the

Ebro. The first of these, the Sierra Morena, presents for the most part barren
rounded masses, which culminate at Aracena, 5500 feet above the sea. The
southern slope presents rich, well-watered, and deep valleys, for the most part
uncultivated; it is crossed by two principal passes, as well as by the

formidable defile
"
Despeua Perros," which communicates M'ith the Guadiana.

The length of this chain may be 250 miles, its breadth fifty. The second of

these chains is attached to the central watershed by a level, slightly elevated,
and extensive plateau, which afibrds free access from the head waters of tlio

Guadalquiver to the Guadiana ;
the Sierra de Alcaraz thus connects the

Sierra Sacra, which joins the Alpujarras with the Sierra Cuenca to the north.

This chain extends 350 miles, and occupies tlie entire country between tlie

rivers, being in breadth about fifty miles ; its course is very irregular, and it

culminates near the centre in the Sierra Guadalupe, at an elevation of 5250
feet ; its western extremity reaches the sea on the southern bank of tJie Tagus.
The Sierra Monchique, which forms Cape St. Vincent to tJie south, seems
from its contour to belong more properly to the extension of tlie Sierra

Morena, if it be not considered as distinct from either; it culminates at 5000 feet.

The upper valley of the Tagus is open to that of the Guadiana, as that is to the

valley of the Guadalquiver. The central watershed is here continued in a
semicircular direction from the Sierra Cuenca by the Sierra Albarracin,
which indeed may be considered as the centre of divergence of the chains on
the south. Here the head waters of the Tagus, the Xiloca , the secondary source
of the Ebro, the Guadalaviar, and Xucar, are in close proximity ; from hence,

also, the Sierra Molina stretches to the north-west, though separated by a

depression which gives access to the valley of the Duero from the lower
sierra ; it is very precipitous and rugged. The pass over this chain is

5250 feet in elevation, but the culminating point is fartlier west in the Sierra

Guadarama, which nearly reaches 9(X)0 feet, and is crossed by the gorge of
the Lion, above 4500 feet in height. This chain is separated from the still
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more lofty peaks of the Sierra Credos, which attaiu to 10,500 feet, by the

Sierra Avila, of little elevation indeed, but barren and desolate, by which pas-
sacre is opened with the centre of the valley of the Duero. The Sierras of

Creda and Gata are remarkable for the boldness of their southern slopes. The
former is crossed at the gorge of Banos ; the latter is partially detaclied, but
unites at the west with the Sierra Estrella, which, culminating at G500 feet,

sinks gradually to the south and west, extending in the mountains of Cintra

."jid Torres Vedras, to Cape Iloca, and forming the northern limit of the moutli

of the Tagus. The rugged shores and wild valleys of the Sierra Estrella afford

access only in one direction to the valley of the Duero, and present therefore

an almost impassable barrier.

The central watershed to the north of the Soono Sierra is formed by the

Sierras Moncayo and Occa. The former rises nearly 10,000 feet, decreas-

ing gradually to the north, tlie latter scarcely exceeds oUOO, beyond aa hich

again there is a depression. Between tlie headwaters of the Ebro and Duero,
in their nortliern sources, there are the elevated plains which connect it witli

the Sierra lieynova, the centre of the Pyrenees ; the two valle3's are cou-

nected by the defile of Paneobo.
On the east, the Sierra Alraanza separates the Scgura from the Xucar,

between which river and the Ebro tlie Sieri-as Cuenca and Alborracin send out

irregular spurs, which enclose the valley of the Guadalaviar. One of these,
the Sierra Penagolosa, extends northward along the coast to the Ebro, con-

tracting the valley of tliat river on the south, as a spur from the eastern

Pyrenees does on the nortli.

3 The Rivers of the West.—The Giiadalquiver (Wad-al Kebir, or Great
Eiver of the Moors ; the Bcotis of the ancienls), has its rise in the depression
between the Sierra Nevada and the Sierra Sacra, from two sources in the

opposing slopes ; its upper course is through a rugged and sterile country,
but lower down the valley opens and becomes fertile, and its lower course is

through a level and highlj^ productive country ; on approaching the sea, how-
ever, it forms three channels, by two anastomosing branches enclosing islands,
named respectively major and minor. Here the alluvial deposits afford the
richest pasturage for cattle. Thirty-seven miles from the sea a desert tract

called the Marisma, commences, and to the north this is extended over a
surface of 150 miles. The length of this river is above 250 miles. It is

navigable above its confluence with the Genii.

The affluents of the Guadalquiver are numerous, but very important.
Those on the left, in its upper basin, flow from the slo])es of the Alpujarras,
and are mostly saline ; of these, the Genii, or Xenil, and its affluent the

Loxa, which lias a course of about 1*20 miles, demand notice. On the right,
the Guadalimar, and its affluent the Guadarmena ; this river is shallow, jjut

rapid, and has a course of seventy miles from its source in the Sierra Alcarez.
The Guadiel and other torrents come down from the ravines of the Sierra

Morena; of these, the Iluebla may be mentioned.
This basin is rich in minerals, mercury, silver, lead, and salt

;
it has marble

quarries, and siqiports numerous herds of the finest horses, cattle, and sheep ;

it is, however, conqjaratively imcared for by an indolent and decreasing popu-
lation.

As connected with the basin of fhc (iuadahjuiver, the river Guadaleto
sliould be noticed, which, rising in the northern sl()])es of the Sierra Uonda,
flows through thejjiaius of Xeres into the sea, to the stMithof the former river,
after a course of seventy-five miles ; to the north, also, the Tinto, an incon-

siderable stream, enters the sea.

The Guadiana (Anas) must not be confotmded with a small aflluent of the

Guadalfiuiver on the left ; it has its sources in the Sierra ^Mcaraz, near (hose
of the Guadalimar, on the south, aiul in the mountains of Toledo and the
Sierra Cuenca on the north; the so\ithern source is in marsliy laguues ;

it is after-

wards lost underground, but rises again thirteen miles lower down, in numerous

boiling jets, called
*'
the eyes of the Guadiana;" from hence it flows in a detq),
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full stream, througli a comparatively sterile country, till its course is inter-

rupted and made tortuous by spurs from tlie mountains, which limit its basin ;

by these it is gradually turned to the south, and before entering the sea has a

slightly easterly trending. In the first part of its course this river flows through
a very narrow defile, round the base of the western extremity of the Sierra

Morena ; its basin river, thovigh uncultivated, is not, especially in its middle

course, unfertile ; it is navigable for thirty-five miles, and its entire course

may be estimated at nearly 4fX). The principal affluent is the Zuja, famed
for its quicksilver mines ; the torrent, Albuera, however inconsiderable in

size, will not be forgotten in history. On the right, the affluents are for

the most part small; the Ginguela is, however, of importance, if it be not
considered as the main source of the river. The southern source of this

Btream, called the lleuss, rises in a marsh, from which the Xucar flows

in the opposite direction to the Mediterranean. The Ginguela has several

affluents.

The Tagus, Tajo, or Tejo, rises from several sources, in the amphitheatre
formed by the Sierra Alborracin ; its upper course, in which it receives nume-
rous small affluents, is through a barren, arid country, incapable of producing
anything but stunted pasturage and shrubs. The middle course of the river,

where its sources unite, is more fertile, until, forty miles below, its basin is

contracted by spurs from the mountains on either side ; its course is now
througli a rugged, barren country, its bed contracted, and its stream rapid
and broken ; below it expands, being 300 yards wide 100 miles above its

mouth
; in its lower course it forms numerous channels and islands, and then

expands into an estuary five miles broad, but again contracts to two at its

mouth, which is crossocl by a bar. The entire length of the Tagus may be
estimated at 500 miles, for eighty only of which it is navigable, to the entrance
of the mountain regions, below its central basin.

The affluents of the Tagus on the left are, for the most part, inconsiderable

torrents ; but the Sever and Zatas in the lower course should be noticed. The
latter rises near the northern bend of the Guadiana, and has several affluents,

flowing through a desert country ; those on the right are more important,
viz., the Xarama, or Jarama ; the northern source of this river is formed by the

confluence of that stream with the Henarez ; it receives the Mancanarez from
the right, and has a course of sixty miles ; the Guadarama, which rises in the

sierra of the same name, at an elevation probably exceeding 4000 feet ; the

Alberke ; and the Alagou, a stream of some consequence, as opening communica-
tion with the valley of the Duero, and flowing through the depression between
the Sierra Gaeta and Sierra Credos ; its principal affluent is the Xente ;

the

Zezere, which rises in the dcflles of the Sierra Estrella, and flo^ s through a

wild and mountainous country ; and the Alenquer, which flows at the foot of the

mountains between the Tagus and the ocean to the north, and the Alcantara, a

rivulet important as flowing through Lisbon, the capital of Portugal.
The Sadao, or Saldao, which rises in the Sierra Mouchique, and drains a

small coast basin between the Guadiana and Tagus, has a course of above 100

miles, for forty of which it is navigable : it falls into the Bay of Setubal.

The Duero, or Douro, rises in the lagunes, and in the semicircular

plateau at the base of the Sierra Moncayo ; here, on the most naked and lofty

parameros, surrounded by gloomy mountain fastnesses, it flows in a deep and
narrow bed, until, at its confkience with the Pisuerga, its nvimerous sources

are united at the limits of its upper basin. This river rises in the plateau of

Keynosa, in close connexion with the sources of the Ebro ; of its numerous

affluents, the most important are the Arlanzou and Esquera on the left, and
the Carrion on the right ; its course may be estimated at 150 miles. Above
its confluence with this principal source, the Duero receives the Eresma from
the left, which has its rise in the Sierra Guadarama, at an elevation probably
approaching 5000 feet ; and, with its affluent, the Ajada, flows througli a very
wild district. Tlie upper basin of this river, which may be 100 miles in length,
and the same in breadth, is dreary and monotonous in its character, and in
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it some of tlie afllueiits of the middle course of the main stream take their
rise.

The affluents of the middle course of the Duero are on the left. Tho
Tomies, which falls from the Sierra de Credos, a considerable stream, which
has a course of 150 miles; and on the right the Sequiera, which opens comnui-
nication with the Pisuerga ; the Eyla orElsa also, which rises in tlie sierras of
the Asturias, and collects from tlieir southern valleys nvuncrous aiiluents : of

these, the Torio and Tuerto may be noted. The upper basin of this river

lias an elevation of 25(X) feet, and its length may be estimated as above 100
miles. In its middle course, the Duero, headed, as it might be said, by tho

spurs from the mountains of the Asturias, turns to the south at a right angle,
so tliat its affluents on either bank falling into it at right angles arc parallel to

the other portion of the course of the river, which thus forms a triangle,

having its base eightv. and its eastern and western sides sixty and forty-flvo
miles respestively. I'he country through which it flows is still barren and

rugged.
In its lower course the Duero receives on the left the Agueda and the

Coa, which both fall from the Sierra Gata, and are separated by the plateau
of Fuentes d'Onoro

;
both are rapid, have precipitous banks, and flow

through a mountainous country. The Sabor, Tua, and Tamego are small
streams on the right.

This river brings down, in its rapid course, a vast quantity of detritus from
its upper basin, which accumidates at its mouth in sandbanks ; its course

may be estimated at about 100 miles ; but it is not navigable for more than

seventy-five miles. The district of vineyards commences fifty miles east of
its mouth.

Two small basins open to the sea to the north and south of that of tho
Duero ; on tho latter, the Mondego, which, rising in the northern extremity
of the Sierra Estrella, in its upper course receiving numerous torrents, and

flowing throufjh
a rugged and extremely difficult country, but navigable in its

lower, through the plaui of Biera, falls into the sea near the cape of the same
name, after a course of 130 miles ; between it and the Duero, the Vouga, a
torrent with a course of sLxty miles, falls into the Bay of Avoiro ; on tho

former, i.e., to the north of the Duero, the Cavado and other streams flow

through a beautiful and very fertile country ; and beyond, the ^linho stretches

its very irregular and remarkable basin, which, divided naturally in two parts

by projecting spurs from north and south, presents above a country of moun-
tains, and below one of plains. Of this river, the upper basin is again

ca])able of division into the basin of the U2)])er Minho, on the south, and of
the Till, its affluent on the north, surrounded on all sides by the spurs of tho
Western Pyrenees, which intersect the country in rugged sierras ; the head
waters of the former open communication m ith the valley of the Eyla, and
of the latter with the sea coast, at the north-western angle of the Pe-
ninsula.

After the junction of its two sources, the Minho bursts through the moun-
tain l)arri('rs, and issues in a small circular basin, from which again it seems to

firce a passage to the o))en and fertile plain below: it enters the sea about

fifty miles north of the Duero, after a course of alxmt 150 miles. To the
north of tiu! .Miidio is the uniin])ortant torrent, the I'Ua.

4 T/ie Jiirer.'i of the Jui.sl.—The rivers of the eastern coast of tho

Peninsula correspond to those of the western, except that the sources of tlio

Xucar and Ebro cover tluwe of three rivers, on the opposite slope, those of

the Guadalaviar ])eing overlapj)ed by them. The most southern of these

rivers, the Segura, rises in tlie northern slopes of the Sierra Sagra, and its

valley is separated from that of th' Guadahpiiver by a sierra of tlie same

name; it lias a tortuous course of abovi^ 150 miles, and receives several

affluents, among which may be named the (iuadelentin, (Juipar, and Madera,
from the right; and the Satigonera and Muiido from the left. I'he upper
basin of this river is distinct in chnraeter from the lower, the former being a
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mountainous desert region, tbe latter consisting of fertile plains tlirough
which numerous canals fed by its waters have been constructed.

Xucar, or Jucar, rises in the Sierra Cuenca and Sierra Alborracin from t\AO

principal sources, which flow in contracted parallel channels from north to south
for about 100 miles, when the westernmost and principal stream bending east-

ward receives the waters of the Gabriel, by which name the other source is

known. The easterly trending of this river is caused by the projecting terraces

of the Sierra Almanza, which separate its valley from that of the Segura. The

upper basin of the Xucar is not so well defined as those of other rivers in the

Peninsvda, blending with the eastern slopes of the central plateaux, but the
course of the Gabriel is tortuous, and its basin more extended. The total

course of this river cannot be much less than 200 miles ; its lower course is

like that of the Segura through rich plains, to which it supplies by canals tlio

necessary means of irrigation. Near the mouth of the Xucar are the lagunes
of Albvifera, the largest of which is eleven miles long by four broad, and
communicates with the sea by a narrow channel.

The Guadalaviar has its source in the eastern spurs of the Sierra

Alborracin; its upper course is through deep gorges, its lower through
fertile plains, but its valley is throughout contracted, and it has no affluents

worthy of notice ; its total length may be above 125 miles.

The Palencia is a small river between the Guadalaviar and Ebro.
The Ebro, the ancient Iberus, Avhich

<jave
name to the Peninsula, is, indeed,

its most important river ; its waters, with those of the Duero, almost unite the
Mediterranean to the Atlantic, though not by any practicable channel, for its

rocky bed and impetuous torrent entirely prevent its navigation ; its very
irregular and rugged basin we may divide into three parts. Kising like the
Duero in the Sierra Keynosa, its course is barred to the south by the

continuous heights of the Sierra Oca and Sierra Moncaya; its upper basin is

contracted by the Sierra Oca and spurs of the Pyrenees, and is entered only by
the defile of Pancorbo, but a few paces broad, and winding between precipitous
rocks. The affluents received in this basin are mere mountain torrents,

insignificant in size, yet many of them famous in story, and among them the
ZadoiTa will not be forgotten. Below the second basin is more extended,

opening to the north and south, and admitting the waters of the Xalon, or

Jilon, which rises in the Sierra Alborracin, and with its confluent the Xiloca, or

Jiloca, drains a considerable area, and has a course of about 100 miles from the

right ; and the Aragon, with its affluent the Arja, which has neither so large a

basin nor so long a course, from the left ; on which side also the Gallejo joins
the main stream; and here the irregular spurs projecting from the Sierra

Alborracin and Sierra Penagolosa obstruct its passage to the sea, and with those

from the Pyrenees on the north, form a series of defiles, of which that of Las
Armas is the most formidable. The Ebor also receives the Huerba, Almonacid,
and Guadalupe from the right, and the Segre from the left. The Segre, the
ancient Sicoris, descends from the Gorge la Perche,and itself a torrent, accumu-
lates in its narrow and irregidar channel the waters of several others ; after the

confluence of the Ginca, a river of the same character whicli joins it from tlie

right, it becomes a considerable stream ; its course may be 150 miles ; it has its

sources in the southern defiles of the most lofty and massive of the Pyrenees,
and opens to the valley of the main stream by difficult passes.

The lower course of the Ebro is obstructed by the detritus brought down
from its upper basins, and an extensive delta has been formed at its mouth ;

but altliough the navigation is thus impeded, it is secured by canals throughout
two-thirds of its length, whicli may be nearly 350 miles.

Beyond the Ebro the Lobregat, a considerable stream, the Tordera Ter

Eluvia, and Monza drain the transverse valleys formed by spurs from the

Pyrenees, the angle between which and the Ebro is covered by them.
The eastern slope of the Peninsula differs from the western as presenting

much less barren country in proportion to its area ; the lower valleys of the

rivers are of surpassing fertility.
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CHAPTER XVIII.

THE EHONE VALLEY.

§ 1. The southern extension of the primary watershed.—2. The upper valley of the Rhone.—
3. The Saone.—4. The lower course of the Rhone.—5. Kivers of the lower basin of the
Rhone.

rWlHE Southern Extension of the Primary Watershed.—From the western
J_ bastion, so to speak, of the central watershed of Europe, it has already
(p. 314) been noticed, that an extension of the chain is found to the south and
north, and here the most elevated summits were observed. The Pennine

Alps stretch for 100 miles from Mont St. Gothard to Mont Blanc, (the

culminating point of Europe, rising 15,810 feet above the level of the sea,)
here thirty-four glaciers, extend over ninety-five square miles ; the largest is

the well-known Mer de Glace. Mont Rosa rises 15,208 feet and Mont Cervia
between them, 14,850.

The principal passes of the Pennine chain are the Gorge of the Simplon,
leading from the upper Khone valley to the basin of the Lago Maggiore and
the river Ticino, extending for thirty-eight mUes at an elevation of 6592 feet

below ]\ront Leone. The Great Saint Bernard, between the extended spurs
of Mont Blanc and Mont Ceuis, affording access from the valley of the
Dranse to the northern source of the Doria Baltea at an elevation of 8150
feet ; as that of the Little Saint Bernard, to the south of Mont Blanc, does
with the western sources of the same river at an elevation of 7076 feet ; and

they imite at the confluence of its sources in its upper basin.

Two important spurs stre(ch from IMont Blanc to the north and north-

west ; the one between the Dranse of the Valais and the Arve, limits the viilley
of the Ehone to the west, and changes its course nearly at right angles, this

is a massy and rugged range, traversed by dillicult gorges, and culminates in

tlic Dent du Midi at 10,771 feet ; it divides at its northern extremity and
forms the basin of the Dranse of Savoy, extending towards the eastern and
nortliern extremities of tlie Laice of Geneva: the other also dividing, extends
on tlie north along the valley of the Arve to the lihone, approaching the Jura
from the opposite side, and on the south along that ofthe Isere, thus enclosing
the valley of the Fier ; the latter range is known as the Banges.

The Grecian Alps extend southward from Mont Blanc, forming a semi-

circle round the sources of the Isere, of Mhich the duimeter is above forty
miles from tlie Little St. Bernard to Mont Cenis ; they culminate in Mont
Isei'an at i;}.275 feet, and from this as a centre, spurs diverge between the

sources of the Isere on the west, and the afQueuts of tlie Po on the east ; to

llie south the pass of Mont Cenis separates them from the Cottiau Alps. This
is one of the most ini])ortant passes of the western Alps, as giving access to

the centre of the upper basm of the Po ; its elevation above the sea is

6775 feet.

The Cottian A1])S stretch in a south-easterly direction from the extreme
western s]>urs of .Mont Cenis to Mont Viso, a distance of nearly forty miles.

]\lont (rcnevre culminates about the centre of the chain at about ll.BlK) feet;

while Mont Viso, at llie southern extremity, rises 12,585. The passes over

tliis cliain are those of Sainte Gcnevre, wliich connects the northern sources of

tlu' Durance with those of tlie Doria l{e]>aira ;
it luis an elevation of 6560 feet;

and the Gorge d'Al vires, connecting the middle source of the Durance with

the Clusone. The line of the Cott'au Alps is extended to the north-west

between the Arc and Koniaiidie. stretching to the Isere; it culminates in

Montdes Trois Ellions at 12,735 feet, while s])ura of considerable importanco
are thrown offto the south-west, between the Drance, Drac and Durance. That
between the Drome and Drac is most elevate<l. cuhniiiating at Mont Olan

13,819 feet, and Mont IVlvoux de Vallonise 13,450. That between the Drance
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and Durance is less elevated, its highest point being Mont Ventous, whicli

does not rise mucli above 6400 feet.

The maritime Alps extend from the Col d'Agnello, which separates them
from the Cottian Alps, to the Gorge of Cadibon, where the chain of the

Apennines commences, in a semicircular direction round the principal sources

of^the Po; the chord of the arc may be estimated at about sixty miles ; they
culminate on Mont Longet at an elevation of 10,350 feet ; but the declension

of the chain is very rapid towards the south and east. The passes are the
Col d'AgneUo, 10,650 feet above the sea, carried along the southern slopes of
Mont Yiso and connecting the Durance with the Vraita ; the Gorge
d'Argentiere and Col de lloburent, connecting the Durance with the Stura ;

the Col de Tende, connecting the southern source of the Stura with the lloya,
which falls into the Mediterranean to the north of Monte Ceppo, the extremity
of a southern spur from the centre of the maritime Alps, which approaches
closely to the sea ; this pass has an elevation of 5880 feet ; the pass of Nava,
3150 feet in height, connecting the Aroscia and Tanaro ; and the pass of

Cadibon, 1608 feet only in elevation, which leads from the Gvilf of Genoa to

the valley of the Bormida. It may be questioned whether this chain should
not be considered as extending to the pass of Bochetta, at the source of the

Orba, or else as limited further westward at the Col de Tende, or the Col de
E-oburent ; but custom, frequently the proper residt of local knowledge, has

determined otherwise.

2 The Upper Valley of the Rhone.—The valley of the Ehone divides

naturally in three parts. The basin of the upper Rhone to the east, that of

the Saone to the north, and of their united stream to the south . the former
is one of the best kno^vn mountain valleys, and, it may be added, one of the

most beautiful in the world, and at the same time one of the most sviblime.

Hemmed in between the Bernese Alps on the north and the Pennine chain on
the south, this vaUey, the Valais, extends about ninety miles in length, and
from fifteen to thirty in breadth.

The Rhone rises in the eastern extremity of the Valais, in the Rhone
Glacier, between Mont Furka and Mont Grimsel, at an elevation of 5750
feet ; its course is to the south and east for nearly seventy miles, and then

trending suddenly round the base of the Gemmi, north and west, until it falls

into the Lake of Geneva ; at the angle thus formed its elevation is 1575 feet,

showing a fall of nearly sixty feet to a mile. At this angle, the Dranse, an
inconsiderable torrent, falls from the slopes of the Great St. Bernard into

the main stream ; and here the upper valley of the Rhone may be said

to terminate, for its upper course is naturally susceptible of a threefold

division.

As the first is the Valais, the second is principally occupied by the Lake
of Geneva, Lake Leman, or Genfer-see. This lake, of a lengthened crescent

shape, extends in length from east to west forty-five miles, and in greatest
breadth of its area is estimated as eighty square miles ; it is 1230 feet above
the sea ; and its greatest depth, near its eastern extremity, is 985 feet. It ia

traversed by the Rhone, and receives the waters of above forty small streams.
Of these, the more important are the Dranse, which has a course of twenty-
four miles, and falls into the lake near the centre from the south, and the

Venage.
Prom the open basin of the lake, separated only by the low elevations of

the Jorat from Lake Neuchatel, the Rhone, trending to the south, and closely

pressed by spurs from the Alps and by the range of the Jura, flows with

rapid stream through an irregular and rugged channel. It is these mountains
M'hich form as it were the buttresses which support the basin of Lake
Leman from the west, and, after forcing its way through them, the river

turns abruptly to the north-west, and then again south-west and west to its

confluence with the Saone.
In this part of its course the afiluents of the Rhone are the Arve, which

has its source on Mont Blanc, at an elevation of 3658 feet. Its upper basin
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is the valley of CKainouni ; it lias a course of forty-two miles, is impetuous, and

subject to inundations; the Fier, and its confluent, the Cheran; the former
flows through the lake of Annecy, which is nine miles in length, two in ex-

treme breadth, and 1242 feet above the sea; from the junction of this

stream, the E,hone is navigable ; the Bourguet, which traverses the lake of
the same name, also called Chatillon, which is eleven miles in length and two
in breadth, and noted for its beauty ; and the Guier, which descending from
the Banges, flows through a difiicult country. The valleys of all these

streams radiate from Mont Blanc as a centre. On the right, the only affluent

is the Ain, which, descending from the reverse slope of the Jura, flows at the

base of that chain, which, rising to nearly 6000 feet above its left bank, pre-
sents rugged heights, down which torrents precipitate themselves into the

river. On the right bank is an undulating table land, separating it from the
Saone. This is not, strictly speaking, a navigable river, though for fifty miles
its naters are made available, during the spring freshets.

3 The Sao7ie.—This river, the secondary source of the Ehone, rises in the

plat of Langres, and its basin communicates with those of the Rhine, Moselle,
Seine, and Loire, between which it is situated, and the watersheds of which
are common to it ; its source has an elevation of 1332 feet, its length about 225

miles, for 175 of which it is navigable ; its course is slow and placid, and in

strong contrast to the turbulence of the Ehone. Flowing from north to south,
at the base of the Cote d'Or and mountains of Charolais, the Saone has only
rividets for affluents on the right bank ; on the left it has several small, but

only one important, affluent, viz., the Doubs, which rises in the Jura, at an
elevation of 3123 feet. Its upper course is through a mountain valley, winding,
rapid, and interrupted by cascades, one of which, at Morteau, has a fall of

eighty-eight feet ; flowing at first from south to north, it turns abruptly, and
assumes a southerly course to its jimction with the Saone. Its length
exceeds 200 miles ; it receives the waters of the Savoureuse from the gap of

Belfort, at the point of junction between the basins of the Ehine and Ehone,
of the Loire, and other smaller streams.

4 The Loicer Course of the Hhone.—Below the junction of the Saone the
Ehone receives some small affluents from the slopes of the Cevennes, the
Doux, Eyrieux, Gier, and Ouveze ; the Ardeche, which is fifty miles in length,
navigable for eight, and remarkable for its natural rock bridge at Pont de
I'Arc ; and the Garde, or Gardon, the impetuosity of which in its upper
course not unfrequently causes inundations in the lower.

The affluents of the left of the Ehone, in its lower basin, arc the Isere,
which falls from Mont Iseran, and receives one afllucnt from the Little St.

Bernard pass, and another from the opening of the Ehone valley to the south-
west ; its course through its upper basin, the Tarcntaise, is north-west, but

bending at a right angle, it assumes a south-west course to the junction oftho

Eomanche, from whence its course is westerly to the Ehone. The Arc is the

])rincipal affluent of the Isere, it also has its rise in Mont Iseran, and
flows at the base of Mont Cenis, in a parallel course

;
it may, perhaps, bo

rather esteemed a confluent; its length is forty miles, if considered an affluent.

The entire length of the Isere may be estimafed at 150. The Drac and Eo-
manche, two torrents, unite their waters, which rusli, swollen by numerous
other mountain strcains, through the deep ravines of the spurs thrown out at

the junction of the Cottian and Grecian Alps. Tliey may both be about forty
miles in length. The Drance has a course of sixty miles, but is not navigable.

The Sorgues rises in the Vaucluse fountain in Mont ^\•ntoux, which
has an elevation of 0250 feet, receives the Ouveze and ^vcsijue, and differs so

iinich from the preceding affluents, that it is navigable throughout its entire

length of twenty miles ; it enters tiie Ehone by two mouths. The Durance,
a more important affluent, drains the whole western slope of the Cottian Alps,
its northern source being to the north of Mont Genevre, and its southern in

the south-western spurs of Mont Viso. Its two northern sources are the
torrents Guizaunc and Clairet, which unite at an elevation of 4250 feet abovo



346 DESCRimvE geography

the sea. From hence its course is south-west, and then due south. At the

junction of the Buech, the elevation above the sea is 1572 feet, andfi-om thence
its course is from east to west. Here its bed is wide, shifting, and shallow,
obstructed by sandbanks, but to a certain extent navigable for above 100
miles : its entire course is above 150. Its principal affluents are the Guil,
from the pass of Abries, which has its course through a frightful gorge ;

the

Ubaye, which has its source in Mont Viso, and flows through the valley of

Uarcelonctte, at an elevation of 3800 feet
;
and the Verdon, which has a course

of 100 miles.

From the junction of the Saone, the course of the Khone is from north to

south ; it becomes a deep and rapid stream, 1500 feet in breadth. Below the

junction of the Durance, the river divides into two branches, flowing south-

west and south-east
; the latter is the Great Bhone. These again subdivide ;

the former into the Little Bhone and the Dead Bhone, the latter into the
Old Bhone and Great Bhone. The island enclosed between these two
bL'anches is called La Camargue ; it is deltic, of triangular shape, twenty-six
miles long by eleven in main breadth, of extreme fertility, and producing
from its marshes salt, naturally, in large quantities. The fall of the Bhone,
as comjjared with its length, is greater than that of either of the other

primary rivers of Europe. In direct distance, its length is 285 miles ; the
extreme length 650, of which it is navigable 325 miles.

5 Sivers of the Loiuer Basin of the Rhone.—Some small rivers occupy the
extension of the lower basin of the Bhone, to the east. The Arc, the

Argen, which is navigable for nearly forty miles ; the Var, a rapid, turbu-

lent, formidable stream, subject to tci'rible inundations, rises in Monte
Cameleoue, and, with a course of sixty-five miles, faUs into the Mediterranean.
It is 2500 feet wide at the mouth : and the Boya, which descends from tlie

Col de Tende ; its connexion, as well as the other rivers to the east, is with
the valley of the Po.

To tlie west of the Bhone: of these the Vistre, Lez, and Herault flow

from the Ci^vennes, the former being connected with the Little Bhone. Tlie

Aude, Gly, Tet, and Tech, rise in the spurs of the Pyrenees. The former has

n course of 125 miles, receives many small streams, and falls into the laguncs
of Sigeau and Agde. The tliree latter are mountain torrents, but the plains
at their moutlis are level and marsliy, and through them are spread a network
of canals, both natural and artificial. They have courses respectively of

forty-five, sixty-five, and forty-five miles.

CHAPTER XIX.

THE VALLEY OF THE PO AND ITS BIVEBS.

J 1. The ApGimines.—2. The upper course of the Po.—3. The middle course of the Po and
the Lake district.—i. The southern spurs of the primary watershed.— 5. The lower course

and delta of the Po.— G. The rivers of the extension of the basin of the Po.

rjlIIE Apennines.
—This chain of mountains, opposed to the Pennine

J. chain, from wJiich it is distant about 100 miles, naturally divides into

two parts ; that Avhich with a general easterly trending forms the northern
limit of the Gulf of Genoa, and that which from the source of the Magra
assumes a southerly direction, which is maintained throughout the whole

peninsula of Italy.
The Gorge of Cadibon, at the sources of the Bormida, has already been

stated as the point from which customarily the Apennines are said to have
their commencement, being separated by it from the maritime A Ips, as already
noticed, p. 338 ; these, however, seem rather a continuation of the Apennines
than of the Alps, or, if appertaining to the latter, then the chain of the former
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would more naturally commence at tlie Boclictta Pass to the north of the Bay
of Genoa. From the Gorj^e of Cadibon to Mont Orsaro in Carrara, may be

seventy-five miles. In this portion of their course the Apennines send out
short spurs to the north and south, the former melting away insensibly into

the plain, the latter presenting buttress-like formations to the sea, with a mean
elevation of 5000 feet : these mountains are comparatively ban-en, their

valleys, perpendicular to the main axis, are not of great extent ; they are passed
by the Gorge of Bochetta, 2549 feet above the sea, already noticed ; that of
Montebinino opening the valley of the Trebbia to the shores of the Gulf; and
of Pontremoli, connecting the sources of the Magra and Tara; while the road
of the Corniche carried along the shores of the Gulf, and terminating at

the pass of Bochetta, opens communication with the lower valley of the
Hhone.

From the sources of the IVfara to those of the Tiber, the Apennines have
a south-easterly trending for about 100 miles, and here they have greater
soliditv, and attain their northern extreme culmination in Mont Cimone at

097G feet above the sea ; within this distance there are the gorges of Mont
Cimone; from the valley of the Serchio to that of the Secchia that of Fiu-
malbo

;
from the micMle course of the Arno with the Panaso, an5 of Pietra

]\Iala between the nortiicr?! source of the Arno and the valleys of the Idice
and Savena ; this is the principal road from the valley of the Po into the

peninsula, and has an elevation of 3291 feet.

The more southerly course of the Apennines is through the peninsula for

above 350 miles, from whence, trending westward, they pass into Sicily ; they
attain their greatest breadth near the centre, about the head waters of the

Siben, where they culminate in Mont Corno, 10,154 feet above the level of
the sea: while Mont Majello, an out-lying peak near the eastern coast, rises

9130 feet.

The stnicture of this chain is for the most part calcareous, though lime-
stone predominates at the extreme north, and primary rocks at either ex-

tremity in Piedmont and in Calabria ; limest(me also foi-ms some of the more
beautiful valleys of the central portion of the chain : it is poor in minerals ;

its niost remarkable productions being the marble of Carrara on the north, and
tlie saline de])0sit3 of Cosenza on the south : extinct volcanoes present them-
selves in many places, es])L'cially on the north, at Voltore ; to the south, is the

only active volcano on the continent of Europe, Vesuvius.
The Apennines do not exceed the level of perpetual snow, though the

head of Mont Corno is only bare in summer ; their summits are for the
most part bare and rugged ; below 3200 feet their sides are covered with
luxuriant semi-tropical vegetation—orange, citron, olives, and palm trees:

perhaps the main feature of the chain may be justly considered its continuity.
2 17ie Vj/pcr Course of the Po.—This river, the Padus or Eridanus of

the anci<'nts. rises in the eastern precipices of Mont Viso, at an elevation of
aliDve (ioOO feet, in immediate y^roximity to the sources of the Durance, and
How ing first to the south and l)y east to north, and then again by east to

siiiith, takes a double course formed by two semi-circular arcs, having dia-

meters of about seventy-live miles, aiid giving to the up])er basins of the Po a

lin:;th of about 125 miles ; while its breadth, from the sources of tlie Dora
Baltea on the north to those of the Bormida on the south, will exceed 150.

The stee])ness of the southern and eastern slojx's of the Al])s },nves great

raj)idily to the u))per w aters of the Po and its northern affluents, a!ul therefore,
on arriving at the level ])lain at the foot, they are subject to serious inunda-
tions

; the course of the river becomes tortuous, its stream sluggish, obstriu-tcd

by shoals and sand-banks, and forming numerous channels ; this character

becomes a])])arent even in its upjjcr basin, at the eastei'n extremity of which
the river attains a ])reaflth of about 1500 feet.

The affluents of the upper basin are cm the riiiht: the Vraita, the iVFaira,

and the Grana, wliieh uniting together, fall into the main stream ;
the former

rises in Col d'Agnello, and opens a passage into France. These are separated
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from tlie Tanaro, the next affluent of the river from the right, by the heights
of Moutferrat, which, projecting from the maritime Alps, obtrude themselves
on the course of the Po and turn it northward, as already noticed, and fill the
second semi-circular arc ; and while the Tanaro collects the streams wliich fall

from the southern sloiDe, the main stream flowing round those to the north
does not receive any affluent from them

The Tanaro passes along the diameter of the semi-circle above alluded to,

in an irregular north-east course. This is a considerable stream, rising in the
Col de Tende, and having a course of 125 miles, for forty of which it is navi-

gable : it has several affluents, some of which arc considerable ; on the left

the Eleno and the Sterra, and on the right the Bormida, formed by the con-

fluence of two streams of the same name, and the Orba. The basin of the

Tanaro wears the aspect of an elevated plain intersected with deep valleys.
The Scrivia and Coppo traverse a fertile country, and fall into the Po on

the limit of its upper basin. The affluents of the left are, the Clusone, which
rises in Mont Gcnevre, and, receiving one affluent from the pass of Abries,
falls into the main stream after a course of about fifty miles.

The Doria Piparia, also rising in Mont Genevre and connecting the

passes of that mountain with those of Mont Cenis at the Pas de Susa, it is

divided from the Doria Baltea by the smaller affluents, Stura and Orca.
The Doria Baltea rises from two sources in Mont Blanc, and -nhich open

the passes of the Great and Little St. Bernard, commilnicating with the upper
valleys of the Phone and Isere : it receives numerous torrents, and has a

rapid course over a deep and rocky bed.
The Seria, which has its sources in the southern declivities of Mont Posa;

it is a stream of considerable size, but unimportant, as not opening communi-
cation across the Alps ; it receives the Cervio from the right. The upper
course of this river is through a wild mountain valley, its lower through a
flat comitiy, through which it forms anabranches, and is connected with tlie

other afflu.ents on the right and left by canals ; its extreme length may be
estimated at eighty -five miles : it is the stream intermediate in character as

in position between the upper and middle basins of the Po.

3 The Middle Course of the Po and the LaJce Dixtrlcf.— Projecting
spurs and terraces from the Apennines approaching the banks of the river in

its middle course, throw off streams from their flanks to the east and west, of
these the Curona, the Stafibra, and the Pidone are the principal, they are

deep, turbulent, and rapid, and flow through a fertile but broken countiy.
The Trebbia has its rise in the angle formed by the easternmost of these

spurs and the main chain in the gorge of Monte Bruno ;
it has numerous

affluent streams, divides in several channels, extends to a mile in width, but
is everywhere fordable, and often dry in summer ; its inundations, however,
make serious inroads on the country through which it flows ; its length exceeds

fifty miles.

The Taro rises inthe pass of Pontremoli. TJie Crostolo and the Secchia,

rising on the mountains of Carrara, unite in tlieir lower courses by numerous
anastomosing branches : the latter has a course of seventy miles.

The middle course of the Po may be estimated in direct distance as about

eighty miles, and here the southerly trending of the Apennines opens exten-
sive plains to the south and east ; on the north, the character of the valley is

very different, projecting spurs of the Alps enclosing the middle basin of the
river on the east, and forming long narrow valleys, for the most part occupied
by lakes famous for their beauty. The first important affluent on the left is

the Ticino, or Tessino, the ancient Ticinus, which, rising from two sources
in Mont St. Gothard and the Splugen, connect with those of the Phine and
the Aar : their united waters fall into the Lago Maggiore, which receives also

several other streams, of which the most important is the Toccia, from the

pass of the Simplon. The Tresa on the left brings to it the surplus waters of
the Lake of Lugano. This lake, situated nearly 200 feet above Lake Maggiore,
is of a very iiTcgiilar shape, stretching its arms to the north-west and south-
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east among lofly, abrupt, but well-woodecl precipices, by -n-hich it is enclosed ;

it is of great depth ; its length may be estimated at sixteen miles, and its

average breadth at two.

Lago ]VIaggiore, the Lake of Locarno, the Yerbanus of the ancients, as it ia

one of the largest, as its name implies, so it is one of the most beautiful in

Italy, not less so from the character of its shores than from its islands : its

length is forty miles and its average breadth two ; it divides into two arms at

the southern extremity ; its depth is estimated at 300 fathoms in some places,
and it is 700 feet above the level of the sea.

On leaving the lake the Ticino becomes navigable, flows through a level,

fertile country, divides in branches, and forms many islands, and after a
course of 125 miles its deep, broad, and rapid stream joins tliat of the Po.

In the southern watershed of the basin of Lake Lugano, the Olona and
Lambro, two large rivulets, have their rise, become confluent in the valley,
and again united by numerous anastomosing branches, at length join the
main stream ; the numerous channels thus formed make the country between
the Ticino and Adda extremely difficult.

The Adda, the next important aflluent of the Po from the left, has its

sources in the Ortler Spitz, and in closer connexion with those of the Inn
and Adige : in its upper course it flows through the Valteline, a valley fifty
miles in length, by from four to twenty in breadth, opening to the south and
west, and which aflbrds communication between the Tyrol and the central

plains of Italy. Tlie Adda enters Lake Como about ten miles from the moutli
of the Maira at its northern extremity, which flows from Mount Maloia

; in

its valley the roads from the Maloia and Splugen unite.

The Lake of Como is in length, nearly fifty, but in extreme breadth

only eight ; to the south it divides into two long arms stretching to the south-
east and south-west, the former continuing the course of the Adda, the latter

obstructed by the mountain from which the Lambro takes its rise ; these,

separated by the mountainous promontory of Bellagio, are about fifteen miles
in length; its waters are of great depth, and it is subject to violent storms.

The south-east branch is called the Lake of Lecco, and from it the Adda
debouches in the valley, and about fifteen miles lower down receives from
the left the Brencho, a torrent from the southern slopes of the mountains of
the Valteline ; and in its lower course the Seria, also from the left, having its

rise in the same watershed.
The Adda is a very deep and rapid stream ; its right bank is open, but the

spurs from the mountains encroach on the left ; its length may be estimated
at 10<") miles, exclusive of the lake.

The unbroken cliains of mountains which form the southern boundary of
the lakes are crossed but by one road, that from the western arm of Como and
Lake Lugano ; and the parallelogram formed by these with the rivers Ticino,
Adda, and the main stream of the Po, is the central and most important por-
tion of the valley of that river.

As between the Ticino and the Adda, so between the Adda and the Adige,
the affluents of the main stream fall from the southern watershed of tlie upper
valleys of those rivers, they having, as has been noticed, their sources in

immediate proximity. Of these the Oglio is the most considerable; it descends
from Mont Tonal, flows through the wild and rugged Val Cannnica, 0})eniug
from the gorge of Apriga, it then traverses Lake Iseo, Avhicli is fifteen miles

long by two Itroad and above 900 feet deep, its shores are highly i)icturesque,
and in most i)arts extremely fertile. In Its lower course the Oglio flows

parallel to the main stream ;
here it receives a considerable affluent, the Mella,

which flows through A'al Trompia, and lower down a still more imj)ortant
affluent, the Chiese Clusio. which, rising in the southern s))urs of^ Mont
Adaiuiello, flows through Val Sahbia, and traverses Lake Llro. The Val
Sabhia is a dangerous defile, and ojjcus on the lake, which is only seven miles

long by two broad, yet d^X) feet deej). Tlie Cliiese has a course of seventy-
five miles.



350 DESCrJPTIVE GEOGl^APIIY.

4 Tlie SontJicrn Spvra ofihc Primary Wafcrslied.—From the Cliicse, tho

character of the northern watershed of the Po alters entirely, no longer rising

precipitously from the level plam, but extending into and intersecting it by
bold and elevated spurs. The first of these extends between the Adda and

Adige, stretching to the south from the Ortler Spitz. This may be considered
the south-eastern extension of the bastion which supports the eastern ex-

tremity of the central watershed, and which, though less clearly defined than
that on the western, is still sufficiently well marked.

The southern spurs, culminating in the Gavio and Tonal, at an elevation

respectively of 11,750 and 10,975 feet, extend westward along the Valteline
and Lake Lecco, and culminate in Mont Trescro, 11,820 feet above the sea ;

here is the pass of Apriga, already noticed. The majestic wall of the Tonal,
to the east, with its impassable rocks and glaciers, is turned, by the recently
constructed road over the Stelvio Pass, over the southern extremity of Mount
Ortler, connecting the upper valleys of the Adda and Adige at an elevation

of upwards of 9000 feet ; and a mountain path over the Tonal has been also

converted into a passable road, and another pass extends westward to the

basin of Lake Idro.

To the east of this remarkable chain lies the upper valley of the Adige,
shut in by another chain of equal importance, though not of as great eleva-

tion, on the opposite side. This commencing in the JN^oric Alps, between the
sources of the Eysach and Drave, is kno\^n as the Cadoric Alps, having
a mean elevation of nearly 6000 feet; it cuhninatcs in Mont Marmolata, at

10,500 feet, and Cuna d'Arta, 9200, and terminating in Mont Moreguo,
having an elevation of 6500 feet. Two spurs are thrown off from the chain

enclosing the sources of the Drave and Brenta ; through the latter, the

frightful defile of Sugana uniting the valley of the Brenta with that of the

Adige.
The Mincio and Lake of Garda, the Benaeus of the ancients, may be con-

sidered as intermediate between the middle and lower basins of the Po, and
assimilates in character to both. Eising in the southern slopes of the Tonal,
under the name Sarca, it falls through a very wild valley into the lake,Avhich
is near forty mQes long by ten in extreme breadth, and near lOCX) in depth,
enclosed by mountains, excepting on the south, where the promontory of

Sermio extends into it. It is still less irregular in shape than any other of
the Italian lakes ; it is only 230 feet above the level of the sea. In its middle

course, the Mincio foi-ms the three marshy lakes of ]\Iantua, and encircles

between its branches and a canal the island called the Seraglio. The Mincio,

though of little breadth, is rapid, and being used for the purposes of irriga-

tion, can be rendered deep enough either for navigation or defence. It is

commonly navigable from Mantua, and has a course of about forty miles.

The eastern shores of the lake are only five miles from the Adige, which,
in its middle course, runs parallel throughout the A\hole length of the

lake.

5 TJie Lower Course and Delta of the Po.— Sending out numerous
branches, and constantly ravaging its course, unless where confined by earth-

works, the Po, in its lower course, forms a network of channels, surrounding
islands and connected by canals, both natural and artificial, too intricate for

description. Three main channels, however, separate from each other about

half-way between the Mincio and the sea. That to the north, termed Po della

Maestra, forms several mouths, the principal of which are Delle Telle and Di
Cxoro, the latter of which approaches closely to the mouth of the central

channel, the Po de Volans, which in its upper course is connected with the

lower course of the Po de Goro by the Canal Bianco. The southern channel,
called the Po de Primcro, stretches far to the south, and receives the

waters of numerous small streams which flow from the northern face of the

Apennines.
At the point of divergence of these channels, the river is nearly 4000 feet

in breadth, and from thence it flows through troughs, partly natural partly
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artificial, raised liigh above the surrounding country ; more than sixty feet near
Ferrara, where the river is on a level with the towers of the city. This district

is, in short, one vast alluvial deposit, which has, since historical times, extended

many miles into the Adriatic ; few rivers have, for their size, so extensive a
delta ; the rapid increase of the land on the sea has been estimated at above
200 feet yearly. The formation of new channels for the waters of the river,
and the accumulation of deposit at their mouths, have contributed to render
what formerly were the more important channels now useless ; this is the
case with the Volano and Primaro, which now surround vast marshy lagunes,

separated from the sea by a slight embankment of sand which its waves have

heaped up ; the double action of the river and the sea has formed banks and
shoals stretching above thirty-five miles from north to south, and about

twenty -five from east to west ; these will, no doubt, within some no ver^
lengthy period of time, increase to islands, and limit the mouths of the river,
as has happened with similar shoals, recorded by the ancients, at the mouth
of the Danube.

The only affluents of the lower course on the right, worthy of mention, are

thePanaro and Keno; tlie former, also called Scultcnna, rises in ]Monte Cimone,
and is joined by canals with the Seccliia and Reno, it is navigable for a considor-

al)le part of its course of seventy-five miles ; the latter, rising in the eastern

spurs of the same mountain, receives several tributary streams : its coiu'se

has been directed into a canal, called the Benedictine Fosse, by whicJi its

waters are carried into the Po de Primaro, which is by some considered as a
natural extension of its channel ; but in this country, where man has been

fighting for ages to preserve the land from the inundations of tiie river, that
which is partly natural and that wliich is altogether artificial cannot easily be

distinguished, nor is historical knoMledge of the ancient cJiannels to be

expected when the country is so entirely intersected, and where, but for the
interference of man, they must be constantly changing.

The Eeno has a course of seventy-five miles, l)ut is only navigable for

twenty-five. The other afiluents on the right are, as already noticed, insig-

nificant, though numerous. On the left there is but one, the river Tartaro ;

tlie stream of the Adige intercepting the waters which How from the southern
face of the Alps.

The entire course of the river may be estimated at about 350 miles, for 280
of which it is navigable for barges and steamers.

6 Rivers of the Extension oftJielkaiiii of the Po.—Between the southern
moutli of the Po and the promontory of Ancona, more than ten considerable
streams fall from the Apennines into the Adriatic. The nearest to the
affiuents of the great river is the Lamoiie, a\ liich has a course of fifty miles,
as has the Bonco, at the mouth of Avliich more than two miles of ground have
been added to the coast. Tlie Metauro is of about the same magnitude.
On the nortli, however, the rivers of tlie extension of the valley of the Po
are far larger and more important. Of these, the first and principal is the

Adige, which seems at first sight intended for an adlucnt of that river.

Tlie upper course of the Adige, or more pr<)])erly the I'itsch, is through
llie triangular valley, or congeries of valleys, extending from the sources of tlie

J)rave to the Inn, about seventy-five miles, and from the main sources of the

river to the deboiiche, into the valley of the Po ; it rises in the southern face

of the gorge of Beseha, and its iqiper vall(>y communicates with the gorge of

Tschirf and with the Stclvio Pass ; its ii])j)er course is south-east, east, and

north-east, but suddenly bending at a right angle, it assumes a south-easterly
direction to its confluence with the Kysach, wlure it has the name Adige, and
whence it takes the south-westerly trending of that stream throughout the

remainder of its course among the mountains. The l'>vsach is in some

respects the more important source of the Adige; it descends from the

gorge of the Brenner, and, receiving the Kieiiz from the gorge of Tol)lach,

unit<'s with the Etsch to form the .Vdige. 'i'he confluence of these streams

is at the junction of the passes from the Valteline, tlie Tyrol, and Styria.
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Before this junction the bed of the Eysach is 2024 feet above the level of the

sea; from this point the stream becomes navigable, lias a sinuous course,
encloses many islands, flowing between low banks until it receives the jS^os

from the right, the valley of which opens communication across the Tonal ;

here the banks become steeper and the stream more rapid, and it receives tho
Lavis from the left ; and a pass opens to the source of the Brenta. The Adige,

pressed in by mountains, flows in its middle course through a narrow valley,
winds round the base of jMount Baldo, and enters the plains of Lombardy in a

broad, deep, and rapid stream : it now bends to the east, round the base of

the extended spurs of the Alps, having on its right bank a district of marshes
and rice fields, which reach as far as the Mincio ; in its lower course it

forms numerous channels, and, like the Po, finds its way to the sea with

difficulty ; it is connected by canals with that river, and has a course of

220 miles.

The Bacchiglione rises in the heights which form the southern limit of

the upper valley of the Adige : it has a course, generally south-east, of about

fifty-five miles, at first through a bold and well-defined country, but after-

wards, like its fellows, through swamps and marshes, and loses itself in the
Venetian lagunes.

The Brenta rises in the mountaingorges to the east of theAdige : in its upper
course it flows through Lake Lerico and the Val Sugana, and then descending
in the plain, creeps tortuously to the lagunes ; much of its lower channel is

maintained artificially ; its original course apparently having been towards
the Bacchiglione, with which it is still connected ; its present mouth is

called Brenta j\Iagra ; it is navigable throughout its lower course, and its

entire length is near 100 miles.

The lagunes at the mouths of these rivers extend for above twenty-five
miles, with an average breadth of five : they are very shallow, separated
from the sea by numerous islands, forming almost a continuous causeway or

embankment, which, from the mouth of the Piave, stretches to the south-west
for seven miles ; this river, rising in the Carnic Alps, to the south of tho

gorge of Toblach, from two sources, flows in a wide and shallow bed in its

upper course, between the spurs from the mountains ; in its lower, through
marshes ; it has one affluent in its upper course, the Cordevole, and one in its

lower, the Sile, both from the right.
The Livenza, the Tagliamento, and the Isonzo, ought perhaps rather to

be considered as occupying the upper part of tho basin of the Adriatic,
than as belonging to the extension of the valley of the Po, but their

importance is scarcely sufiicient to justify any prominence in noticing them:
it may be sufficient to say that the two former rise in the Carnic Alps ; of

these, the Tagliamento is the larger, having a course of 100 miles, but it is

only navigable for ten : both have irregular courses among marshes from

many channels, and issue in lagunes.
The Isonzo rises in the southern slopes of Mount Tcrglou, and flows

in a tortuous course through deep defiles and amidst lofty mountains ; it

receives several affluents ; the Idria, famous for its mines of quicksilver ; the

Wippach, descending from the gorge of Adelsberg, both on the left ; and on
the right the Torre, which, with its affluent the Natisone, joins the Judri,
and their united streams flow into the Isonzo in its lower course. This river

is broad, deep and rapid, and forms a natural limit between Italy and Istria ;

some small streams occupy the space between it and the Tagliamento ; these
three rivers have considerable deltas, and the coast is hned with lagunes and
covered with islands.
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CHAPTER XX.

PENINSULAR ITALY.

§ 1. The watersheds.—2. The rivers of the west.—3. The rivers of the east.—
4. The lakes.

rWlHE Watersheds.—The cliain of the Apennines leaving the basin of the
# Po, passes through peninsular Italy, and culminating near the centre,

divides towards the south in two chains, forming the cincture of the gulf
of Otranto and of the basin of its tributary streams ; and stretching south-
ward in the peninsula of Calabria, and eastward in the promontory of Otranto.
At the point of separation of these chains, the head waters of the Tanagro on
the west, of the Ofanto on the east, and of the Bradano and Vasento on the

south, are in close proximity ; numerous spurs are thrown off to the east and
west, the principal

of which forms the watershed between the Arno and Tiber ;

detached elevations are also frequent, of these the best known is Vesuvius, a
volcanic cone rising 3950 feet above the sea, and extending, with its inferior

cone, Mount Somma, in an arc of eight miles ; this latter is a precipitous
mass of porphyry and tufa, the principal elevation being composed almost

entirely of lava and scoria) ; the crater has a diameter of above 1500 feet, and
is 500 feet deep ; forty-nine eruptions have been recorded from this mountain
since the year 79.—(See Phys. Geo. page 273.)

The Apennines divide the peninsula unequally to the north, affording space
on the western slope for considerable rivers, while on the east torrents leap

abruptly into the Adriatic; but on the south, having Mount Volture, the

point oi divergence of the two chains, exactly midway between the two seas;
the eastern slope is therefore, for the most part, extremely irregular in its

contour, wQd, rugged, and improductive; the western no less famed for its

beauty than its fertility.
2 The Rivers of the West.—Of these the first is the Magra, which after

a course of thirty-five miles falls into the sea to the east of the gult of

Spezzia ; next the Serchio, with a course of fifty-five miles, and then the

Arno, rising in the south near the sources of the Tiber, which flows at

first in an opposite direction ; both in their lower courses flow to the west, and
thus inclose an area of about 140 miles long by sixty broad, better known,
perhaps, and more important in the Morld'a history than any portion of the
world's surface of equal size.

Like the other rivers of Italy already noticed, the Arno, in its upper
course extremely rapid, has its lower course without sufBcient fall, is there-

fore subject to inundations, and has its waters regulated by canals and
embankments.

The Arno rises in Mount Falterona, at an elevation of 4444 feet ; it has
several affluents ; of these are the Sieve, Pesa, Elsa, and Era. The Chiana

emerging from tlic ancient marshes of the same name, is by some considered
a bifurcation, but it is rather an afllucnt, as the stream of the same name to

the south is of the Paglia, by which it joins the Tiber.

The entire course of the Arno may bo estimated at 150 miles ; it is navi-

gable througliout nearly the entire length of its western course ; its principal

junction with the sea is effected by an artificial channel.

Tlie district between the Arno and Tiber is drained by several streams ;

the Cecina, Ombrone, An)egna, Fiore, Marta, and Arone ; of these tho
Ombrone is the princijial, having a course of seventy-five miles ; of this river

the Orcia is affluent. The length of tlio others is less than fifty miles, but tho

Marta is of importance as carrying off the surplus waters of Lake Bolsena,
which is ten miles long by eight broad, and lies among richly-wooded hills ; in

it arc three small islands. The Arone, a small stream, carries off the surplus

n. A A
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waters of lake Bracciano, which has a circumference of twenty-two miles. To
the north of the Ombrone is the lagime of Castiglioni, which receives the
waters of several small streams ; it is about ten miles in length.

The Tevere, Tiber, or Tibris, rises in Monte Comari, to the east of the
sources of the Arno, and flows with a southerly course for nearly 150 miles
before it trends to the westward ; it joins the sea by two mouths, enclosing a
small deltic island, the Insula Sacra of the Ilomans. In tlie spring its stream
is rapid, and turbid with yellow deposit from the mountains : as already
noticed, it is connected with the Arno by its affluent the Cliiana

;
its principal

affluents are the Topino, Nera and Teverone from the left, and the Nestore
and Nepi from the right. Of these, the Nera has a course of sixty miles,
and is noted for its beautiful cascade at Marmora above Terni

; the Tiber
is navigable when its stream is full to the confluence of the Nura. The
Teverone, or Anio, has a course of about fifty miles ; this river supplied
ancient Eome with water. At Tivoli the Teverone forms a beautiful cascade
of eighty feet in height. The Tiber is said to receive the waters of above

forty affluent streams. The country on the coast, between the Arno and
Tiber, is called the Maremna ; it is an extensive plain, continued to the south
in the Campagna of Home and the Pontine marshes, and having an extent of
above 200 miles ; of this, the northern portion, the Maremna, has in many
places become sterile from neglect ; efibrts have, however, lately been made,
with success, to drain it ; that to the south, the Campagna, is of extraor-

dinary fertility, but like the Maremna, and even more severely, its inhabi-

tants sufler from the terrible malaria. This disease, now so fatal, does not

appear to have severely touched the inhabitants of those districts when tliey
were weU cultivated and populous. Of undulating surface, drained by nume-
rous small streams, and producing spontaneous vegetation, the Campagna
wants only an industrious population to restore it, in process of time, to its

former condition ; it is at present used mostly for pasturage. The Pontine
marshes are about twenty-five miles long by ten broad : they can now scarcely
be called by that name with propriety, except in the more northern portions,
the canals, now nearly completed, having sufficiently eff'ccted their drainage.
Like the Campagna, they are used principally for pasturage. The general slope

being eastward, the lowest portion of the district is inland, and from it the

mountains rise suddenly : these form the southern watershed of the upper
waters of the Garrigliano, which, like the Tiber, to which its sources have
close proximity, has a south-easterly course. This river, the ancient Liris,

has a course of seventy-five miles, and receives the waters of the Cora and
Saceo united from the right, and of the Melfa and Eapido from tlie left.

The next important stream is the Volturno, which has a course of nearly
100 miles, and receives several affluents, the principal of which is the Calore
from the south, which receives also the Tamaro from the right and the Sabbato
from the left.

To the south of tlie Volturno is the ancient Campagna Felix, stretching in

a level tract for forty miles in length by twenty in breadth, varied only by
the cone of Vesuvius and the low, luidulating ridges which stretch towards

Cape Miseno ; it is of undiminished fertility in corn and wine.

The streams which fall from the southern slope of the watershed of jienin-
sular Italy are little more than torrents, and frcc[uently dry in summer

; they
are the Crati, which with other streams drains the forest of Sila, the Sinno,

Agri, Salandretta, Vasento, and Bradone ; the country through which they
flow is irregular and rugged, producing little but pasturage.

3 The Rivers of the East.—The shortness and irregularity of the eastern

slope of the peninsula confines the streams which drain it to small areas
; of

these the Ofanto, the ancient Aufidio, on the south, has a course of seventy-
five miles, and the Candelaro of forty-five ; the latter has at its mouth a
considerable lag\ine and important salt works.

To the north of Cape Grargarno the Biferno is important, as opening
direct communication between the Bay of Naples and the Adriatic; its
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lengtii may be about forty-fivo miles. The Pescara and its confluent the
Aterno have their sources north-west and south-east, at about fifty miles

apart, between the head waters of the Tiber and Carrigliano, and flowing in

opposite directions, have, after their confluence, a course at right angles to
their upper courses ; the length of the united stream is about thirty miles.
This river is important, as affording communication with the Velino by the

gorge of Androcco, which is again connected with that of the Carrigliano by
the gorge of the Tagliacozza. There are also the Vomano, Trouto, and
Chienti.

4 The LaJces—The peninsula of Italy has lakes contained in their

own basins, and having no outlet
; hence their valleys have become the more

important in history as centres of communication ; of these, the lakes of

Perugia, the ancient Trasiraenus, and that of Fucino, are the most im-

portant ; the former especially, from its proximity to the head waters of the
Tiber and Arno

; it has a circumference of thirty miles, has three islands, and
is surrounded by hills covered with forests of oak and chesnut ; the latter is

between the sources of the Aterno and Carrigliano, and is ten miles in length.

CHAPTER XXI.

GrREECE.

§ 1. The watersheds of the north.—2. The rivers of the west.—3. The rivers of the east.—
4. Tlie isthmus and the Morea.

rWlIIE Watersheds of the North.—Greece may be described as a massy
JL promoutorial extension from the primary watershed of Europe, termi-

nating in a peninsula of corresponding magnitude; formed by the projection
of numerous and irregular spurs, its coasts arc deeply indented, and the lines

of its capes and promontories carried onward into the sea in numerous islands ;

from Mount Kernitza, the point of junction with the Italian Alps, its western

extremity, and the mouth of the Bosphorus, its eastern, the distance may be
estimated at G50 miles ; while a perjjendicular line drawn from this base to

the southern extremity, Cape Matapan, would be .375 miles in length.
The western extensions of the primary watershed from jMount Kernitza

to the Black Sea, has been already described (p. 28(5) ; it remains to notice

tlie spurs projected to the south which form the watersheds of Greece Proper.
From Mount Scardo an unbroken chain of mountains, called Agrafo, the
ancient Pindus, which culminates 8950 feet above the sea on Mount Mezzoro,
and Tymphrestus stretches to the entrance of the Corinthian Gulf, of which
it f(jrms the limit to the north, the ancient Antirhium. Aliout seventy-flvo
miles to the south of Mount Scardo there is another knot. Mount Zigos,
from whence spurs are thrown out to the east and west, forming the ancieut

Cambimian mountains, on the west extending to the Acroceniunian prouKm-
tory near Cape Ijiugiietta, and on the east to the coast chain wliicli forms
the limit to the plains of TJiessaly towards the sea, and which extend round the

Gulf of Volo, marked by the culminations, Olymlu), Kissovo, and Zagoro, the

ancient Olympus, Ossa, and I'elion, the former rising 9750 feet above the sea.

From Mount Zigos the chain extends southward for about the sanu' dis-

tance to the ancient Othrys, Mount lleliovo and Varibovo, which stretches

eastward to the shores of the Gulf of Viilo, aiul culminates in Geraco or

Gura Vouno, 5570 feet above the sea, and all but nie<,'ts the western exten-

sion of Pelion, Mount IJordzoia, the ancient Tisa'us. I'arailel to tiiis. Mount
Aiiinos, the ancient (Eta, culminating in Kaiabotlu-a and Aninus, which have
both an elevation of more than 7000 leet, extends from Tymphrestus, forming
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the southern watershed of the valley of the gulf of Molo, which extends into

the channel of Talanda, the ancient Eubcean Sea ; and nearly parallel to this

aeain, but with a more southerly trending, Lyakoura, Palco Vouno or

Zagora, and Elatea, the ancient Parnassus, Helicon and Cithseron, rising

respectively 8000, 5000, and 4600 feet above the sea, form the watersheds of
the south-east, and the promontorial extension of Cape Colonna, the ancient
Sunium ; whUe from the latter those spurs extend which connect by tho
isthmus the mainland with the Peloponnesus. From Mount Zigos two spurs
extend to the west and south ; the one nearly parallel to Pindus, forming the
eastern watershed of the valley of the Gulf of Arta, the ancient Ambracia ;

the other more irregular, trending north and south, and broken into several

smaller spurs, which stretch towards the northern shore of the gulf of Arta
and the coast opposite Corfu, the ancient Corcyra.

The eastern range is remarkable for its continuity and solidity ; it must

approach closely 10,000 feet in its culminating point, but has much less

average elevation ; it is but little known ; the defiles by which it is crossed

are, one leading from the Drin to the Vardar, immediately to the south of
Mount Zigos ; another from lake Ochrida, at the southern sources of the
Drin to the southern soxirces of the Vardar ; a third connecting the valleys of
the Beratino and the Nazilitza ; a fourth a little lower down.

2 The Rivers of theWest.—On the north and west the mountains approach
so closely to the sea that there are no rivers ; but the valleys are occupied by
the sea, and the mountains are prolonged in islands, which cover the coast for

about 120 miles south of the peninsula of Istria. The first river worthy of

notice appears to be theKerka; this has a course of sixty miles, and two affluents,
the Knin and Dernis ; it has considerable falls, but below them is navigable
for large coasting vessels. Below this, Capedella Plances forms a correspond-
ing projection to the peninsula of Istria, and below this again islands extend
almost to the gulf or Cattaro, notwithstanding we find here a considerable

river, the Narenta, having a course of at least 150 miles : here also is the

Trebintitza, which flows parallel to the coast, but has no outlet. Below the

gulf of Cattaro we find the Baj ana, which, rising in lake Plava in the Missava

mountains, has a course of about sixty miles, in which it forms the lake Scodra,
or Scutari; it has a considerable affluent, the Moracca, from the right. The Drin,
which rises from two sources,^ as already noticed, about 120 miles apart,
known as the White and Black Drin, the latter flows from lake Ochrida,
which lies between lofty mountains, and is about eight miles long ; the Drin
has a course of about 100 miles. From the outer slope of the western water-

shed of the Black Drin, several torrents fall into the sea ; the Mati, or Mathis,
the Scombi, and the Ergent or Beratino, may be named ; this latter, indeed,
has its sources to the east of lake Ochrida ;

it is estimated at 130 miles in.

length.
The Poro or Vojuzza, the ancient Aous, falls from the northern extremity of

Mount Pindus, and near the point of divergence of the transverse chains

already noticed has two considerable affluents : theDiznitza on the right, and the

Argyro Casto and Soutchitza on the left ; it may have a course of 150 miles ;

near its mouth, the coast is covered with lagunes ; its southern watershed is

extended from Mount Zigos to Mount Chimajra ; from its outer slope several

small streams unite their waters in the lake or lagune of Butrinto or Vivari,
which is about five miles long.

To the south, the Calamas flows through a fertile country for more than 100
miles ; it receives several affluents, the principal of which is the Karanitza.
From the right, this river has its principal source in the eastern watershed of
the lake of Janina, which lies enclosed in mountains 2500 feet above the

eea, and the waters of which are said to unite themselves with those of the

Calamas by subterranean channels. This lake is five miles long by three

broad
; and between the valley of Janina and Mount Zigos the river Arta has

its rise. This river flows through a narrow valley, and has no considerable

affluent ; its length may be above sixty miles, and it falls into the gulf of the
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same name, the present mouth being two miles to the east of the old one ; it

is navifjable for fifteen miles, but its entrance is impeded by sand-banks. This

gulf is the ancient Ambracian Gulf, and it also receives the waters of the Liris,

which may have a course of thirty-five miles ; to the north of this is the !Mavro
or Mauro Potamo, a rapid torrent with an irregular and tortuous current,

flowing through a wild and rugged country.
The Aspero Potamo, the largest river on this side of Greece, rises among

the southern spurs of Mount Zigos ; it has a course of above 100 miles, at

about one-half its length it is above 150 feet broad, and at its mouth in tho

rainy season, a mile and a-half ; it does not receive any afBuont of importance,
though on the right in its lower course it receives the surplus waters of lakes

Castro and Vrachori, the latter being about six miles in length.
All the rivers of the M-estern slopes of the Greek region are little better

than mountain torrents, most of them dry dui-ing part of the year ; they flow

through hollow valleys, among broken and rugged mountains, in some placea
still covered with forests.

3 The Rivers of the East.—The southern slope of the Eminch Balkan

presents some considerable streams, all of which, however, flow into the

^gean Sea, or Archipelago, the south-east extension of tho watershed of
the country towards the Bosphorus being too close to the shore of the Black
Sea to leave room for more than one considerable stream ; and this is also the
case Mith the coast of the Sea of Marmora, for the chain is continued south
and west into the Thracian Chersonese, and then nearly surrounds the
basin of the Maritza, the most easterly river flowing into the ^gean.

The Maritza, the ancient Ilebrus, rises in Mount Egrisou, and its head
waters open communication with those of the Isker and IS^id, by the passes of
Souli and Kis Derbend, as also with the head waters of the iCara Sou, from
which it is separated throughout the rest of its course by the continuous

rampart of Despoto Dagh ; this forms a natural barrier between Tlirace and
Macedon, covered externally by the fosse of the Kara Sou, and separating the
fertile plain of lloumelia from Greece proper. The Maritza has a course of above
250 miles ; it receives the waters of two considerable streams near the centre
of its valley ; the Tondja on the left, and the Arda on the right ; below
these, two others, the Salsdere and Tekedere, join the main stream, and swelling
the eastern feeders of the Tondja, open communication with the shores of the
Black Sea ; all these are confined within the upper basin of the Maritza by
the spurs of Despoto Dagh, which press closely on the river, and leave but a
narrow channel for its waters ; its lower course of about forty miles is

through the level country which extends along the coast of the yli^gean.
To the west of the Maritza is the Kara Sou or Mestus, which flows through

a narrow valley for about eighty miles, not receiving any aflluent
; its mouth

is opposite the island of Thasos ; still further westward is the Struma, also

called Kara Sou, tho ancient Strymon. This river has three well-defined

basins, the upper encircled by mountains, but affording conummication witli

the valleys of tho Maritza, Vardar, and Isker ; the middle basin widens, and
in the lower it flows through a lagune, called lake Tikiiios ; its valley is

fertile, and was formerly noted for its mineral wealth ; its course may l)e 150
miles. Irregular spurs from the Balkan separate the Struma and Vardar,
and

project
into the sea a massy promontory, the ancient Ciiiilcidicc, from

whicii three peninsulas extend, surrovinding the gulfs of Monte Satito and
Cassandra, and separating them from those of Contessa and Salonika

;
the

most eastern is tlie famous Mount Athos, now Monte Santo ; the whole

country, so famous in ancient story, is all hut devastated.

Tho Vardar and Iiidje Mauro, or Nazilitza, flow into thegtilf of Salonika.

The upper course of the V'^ardar, formed by three considerable streams, is a suc-

cession of
raj)i(ls ; after their confluence it flows through a fertile and Ix-autiful

valley; tlie Vistritza, aconfluentof the lower course of the Vardar. (lows (hrough
a lake of tlie same name ; the Vardar has a course of about 175 miles ; the

valleys of the affluents of this river open communication between the yEgean
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and Adriatic by the valleys of tlie Drin and Poro, while its main source ia

in immediate connexion with that of the Morava ; it must therefore always
have considerable political and commercial importance. The Indje Mauro,
or Nazilitza, has one of its sources in lake Castoria, which may have a
diameter of five miles ; this river has a rapid and irregular course of nearly
100 miles,

To the south of the Indje Mauro, and separated from it by the chain
of the Camburnian Mountains of the ancients, is the Salembria, the ancient

Peneus, the river of Thessaly, which has its main sources in the south-eastern

slopes of Mount Zigos, and its secondary source in Mount Gura Vouno,
part of the ancient Othrys, about seventy-five miles distant, north-west and
south-east ; it fmds its way to the sea through the narrow defile of Tsampas,
the ancient Tcmpe, between Olymbe or Lacha, and Kissova, the ancient

Olympus and Ossa. Few valleys exceed this in natural beauty and fertility ;

it is surrounded, as has been noticed, by movmtains ; its natural outlet is not,

however, by the Salembria, but by the gulf of Volo, to the south, between
which and the valley of the Salembria, lies lake Carlas, the ancient Bcebeis,
which is nearly ten miles in length, receives several small streams, but has no
outlet for its watei's. There are many such lakes of small size within this

region, a consequence of the irregular and broken surface of the country.
The Salembria has several affluents, the principal are the Fanari from

the south-west, the Saranta Poros, the Eurotas of the ancients, with
the Sataldje, the ancient Apidamus, which may perhaps be rather con-

sidered a confluent, and its affluent, the Emicassuos or Phoenix, from the
left.

The Ilellada, the ancient Sperchius, flows through a narrow valley between

Othrys and Q^ta into the gulf of Molo or Zeitoun ; leading from this valley

along the coast round the termination of CEta, is the pass of Thermopylae ;

it is about five miles in length, and the principal part covered by a morass.
The Hellada has a course of above fifty miles.

South of the Ilellada is the valley of the Mauro Potamo, or Gavrios, the
ancient Cephissus, fiowing into Lake Topolias, or Copais, which has no outlet

for its waters except by subterranean channels, both natural and artificial.

This lake varies much in size with the season ; when at its highest, its length
is about sixteen miles, and its breadth eight ; it is, however, frequently in

summer only a marsh, and is still famous for its eels ; it is 1000 feet above
the level of the sea. The Cephissus has a course ofabove fifty miles ; and the
lower portion of its valley, as well as the shores of Lake Copais, were famed
for their fertility. The other Cephissus, near Athens, in Attica, has only a
course of about twenty-five miles, and is an insignificant stream ; the

Asopus, which flows into the channel of the Negropont, has about the same

length. The promontorial extension of Attica round the gulf of Egina, the
Saronic Gulf of the ancients, presents no valleys sufficiently large to form
rivers.

4 The Isthmus and Morea.—The isthmus of Corinth, which connects
the peninsula of the Morea, or Peloponnesus, with the promontorial mass of
northern Greece, is about twenty miles long, and varies in breadth from four
to eight; its northern limit is formed by a transverse spur, the ancient

Geraneia and Oneia, which extends across it from the extremity of the
extension of Mount Cithaeron to the south-west, now known as Mounts
Polkorouni and Makriplai. On the south the Morea spreads to the west round
the gulf of Corinth, and on the east along the Saronic Gulf, here forming a

promontory thirty miles long by fifteen broad, the ancient Argolis, to the
south of which is the gulf of Nauplia, anciently of Argolis ; it is from the

head of this gulf that the mountains which form the framework of the penin-
sula diverge in six distinct chains, the directions of which are marked by six

promontorial extensions from the principal mass ; these terminate respectively
in Capes SkvUo, Malio, Matapan, Gallo, Tornese, and Papas, known to the
ancients as the promontories Scylloeum, Malea, Tceuarium, Acrituz, Chelonites,



GREECE. 359

and AraxTis. The range, of which the former is the extremity, was anciently-
called Arachnaeus, now Sophico ; it is of inconsiderable elevation ; it extends
eastward from Mount Cyllem, the central point of the whole, about fifty

miles, from which to the south Mount MaUivo, the ancient Artemisus, and its

extension, Mount Zarax, form the coast line on the cast, and limit the plain
of Arcadia and the valley of the Eurotas on the west ; Mount Chilinos, the
ancient Cronius, extending westward, bends southward romid the vallej's of
the Kokla and Pirmatza, the ancient Coins and Pamissus, and throws out a

spur to the south, between the latter river and the Eurotas, now called Pentida-

clytan, the Taj'getus of the ancients, which culminates on Mount St. Ehas
8000 feet above the sea. This range may be fifty miles long, and the more
western, known as Mount Tetrasi, the ^galcus of the ancients, forty from

Cyllene to Cape Malio, is ninety miles. The western range extends from

Cyllcne about sixty miles, throwing off a spur to the south round the river

Igliaco, the ancient Peneus, and to the north to the promontory of Drcpanon,
and the ancient Eliium, at the entrance of the Gulf of Corinth ; it is known
as Olonos, the Oloneia of the ancients, and by other local names.

The principal river of the Morea is the Eouphia, the ancient Alphcus, which
has a course of above 100 miles, and several considerable alUuents, which
drain the entire area of the plateau of Arcadia : its soutlicrn sources and those
of the Klitor, its confluent from the Nare, about fifty miles apart. The
upper course of this river is irregular, broken, and rapid ; the plain about its

lower course is of great fertility. The next in import auce is the Ires, or

Eure, the ancient Eurotas, but it has only a course of fifty miles, and does not
receive any considerable affluent ; its valley is also remarkably fertUe.

CHAPTER XXII.

ON THE VEGETATION OE EUEOPE.

1. General view.— 2. The nortlifm rcfrion
— 3. The central region.

— 4. The soutlicrn or

MedittTrancan region.

/^ENFIiAL Viae—li has been noticed (P. G., p. 330) that the vegetation
yJT of tlie European continent is naturally (li.-<tributed over three regions: 1.

Of the saxifrages and mosses ; 2. Of the umljellifoKu and cruciferous plants ;

3. Of lal)iata,' and caryophylla) ; and occasional short notices of the

vegetable products of different portions of tliis division of the great eastern

continent have been interspersccl here and there in the course of its descrip-
tion. As, however, the recent labours of botanists, csjiecially of Schouw, in

classification and localization have presented this subject to us as nearly

complete, so far as its gcograpliical application is concerned, it may bo
well to append licre a general statement of the results of tlu'ir labours, which
have been lately presented to us in a popular form by Mr. lleufrcy. (The

Vcf/ftaiion of ICuropc \ii\\ Voorst.)
In the division of Europe for botanical purposes, perhaps it might be

more easy to separate the mountains, table lands, and plains, and in this case

there would be :
—

I a. A southern principal mountain chain, the Alps, and continuations

cast and west.

h. A central highland, the German, Bohemian, and Carpathian moim-
tains.

c. A north-west highland, the mountains of Scandinavia and Great
Britain.

d. A south-west highland, the Spanish ])cninsula.
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2 a. The plateau of Spain.
h. The plateau of Bavaria,

3 A great plain extending from east to west, and bounded by the
central and northern highlands.

Besides these, there are the plains of France, Lombardy, Hungary, and
the Danubian Principalities, more properly to be considered as the lower

portion of river basins, differing therefore in character from the great
northern plain.

The distribution of vegetable life depending on position, soil, and tempera-
ture, including under these heads position, both vertical and horizontal ; soil,

whether natural as of rocks in situ, or of that formed by their collected debris :

and temperature, both with respect to heat and moisture. Of the second, a

general outline has been given in the chapter introductory to the Descriptive
Geography of Europe, (p. 283.) Of the third, in its general relation to the

temperature of other parts of the earth's surface, sufficient information may
be found in the chapters on Meteorology, in the physical portion of this work ;

but it will be necessary, with special reference to the vegetation of Europe, to

add to what has been there said. The first must of course be a local con-
sideration.

With respect to the temperature of Europe, viewed in this aspect, it may
first be noticed that a line, indicating a mean temperature in January of 32 ,

or corresponding to the freezing point of water, would pass along the western
coast of Norway from the island of Stadtland, through Bergen to Amsterdam,
cross the Danube near Passau ; the Save near Brod ; and skirt the south
bank of the river, from Widdin to Sistova ; passing out at Varna, crossing
the Black Sea to the mouth of the river Hioni. This may be called the line

of normal temperature of European winter. To the south of it we find the
western portions, Belgium, France, part of Bavaria, Spain and Portugal,
Italy, Dalmatia, part of Croatia, Turkey and Greece ; to the north the
Danubian provinces, Bussia, Hungary, Arabia, Sclavonia, Bohemia, Northern

Germany, HoUand, Denmark, Sweden and Norway. It should, however, be
observed that, with respect to other portions of the world, as the general
thermic normal—i. e., the lines of average temperature for the latitude—
passes along the eastern shores of the Black Sea to the mouth of the Don,
within the chain of the Caucasus, does not extend westward beyond the
meridian of 37° east, and then assumes a north-east direction round the source
of the Volga, nearly the whole of Europe has a winter temperature above
the average due to its latitude ; while, as the thermic normal of July just
touches the western coast of Portugal throughout its entire length, and then

passes through the Irish Channel and across Great Britain, from the Solway
to the Firth of Forth, Ireland and part of Scotland are the only portions
of Europe in which the summer temperature is below the average. It will

be seen, also, on inspecting an isothermal map, that the winter and summer
isotherms, or lines connecting places having an equal temperature, have a

tendency to assume contrary directions, the former especially in the north

falling from north-west to south-east; the latter, excepting in the north-

east, rising from south-west to north-east. These lines cross each other, and
their points of intersection will be found to the north of Cadiz ; and at Malaga,
in Spain ; at Bordeaux, Bochelle, near the Land's End, the mouth of the

Maas, at Bergen ; near Lake Mioren, Linsall, and Umea, in Sweden ; and,

omitting those further north, to the east of Lake Ilmen, at Tambow, near

Saratov, and Kiev, in Russia ; to the east of the Sea ofAzov; near Zabatz, on
the Save ; near Passau, on the Danube ; and to the west of Messina, in Sicily ;

this, the most southern intersection is of the lines of seventy-seven and fifty,
and corresponds to that of Malaga, while the more northern at Umea, is of
the lines of twenty-four and fifty-nine ; the former intersecting that of seventy-
seven to the east of the Caspian, and showing very clearly that all the countries
within these limits have great heat in July; notwithstanding the cold in
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January. Tlie greatest extremes are found on the east near the Caspian ;

tlie most equal temperature, on the Atlantic sea-board.

With respect to moisture, it may be observed that almost the whole of
western, northern, central, and eastern Europe, lie within the limits of the
autumnal rains. These differences are, however, observable. In the centre
and on the north-east, the rain-fall is comparatively little throughout the

year, being below fifteen inches in Prussia, IPoland, and Russia, and rising
to twenty-five inches to the south and west; in the north-west, and south-
east and south-west, the average is greater, varying from twenty-five to

thirty inches ; but in the south-west of Norway, the north-west of Scot-

land, the south of Ireland, the south-west of England, the north-west of

France, and west of Portugal, as throughout the whole length of the Swiss

Alps, the average is thirty-five inches ; the increase is on the western slopes of
the mountains ; the table-land of Castile is an exception, the average there

being ten inches ; the south-western extremities of Spain, Portugal, Sicily,

Italy, and Greece, lie within the limits of the prevalent winter rains,
and are, the former excepted, comparatively dry.

Ireland, the Scandinavian mountains, the Balkans, the Alps, the Pyrenees,
and the Sierra JVevada are within the limits of the snow line, either from
elevation or position ; the Carpathians, Apennines, the mountains of Corsica,
and Etna, in Sicily, are just without it. On the north, the elevation of the
line may be stated roughly as 2000 feet above the sea; on the south,
10,(XKX Glaciers are found in the Scandinavian mountains and in the Alps j

'indications of them' in the Caroathians and Pyrenees.
With these

preliminary' considerations, a more particular description of tho
three regions into wliich Europe has been divided botanicaUy, may be entered

upon.
2 Tlie Northern Region.

—Tliis may be divided into the Scandinavian

peninsula, and the great northern plain.
The Scandinavian mountains are for the most part composed of primitive

rocks, of which gneiss predominates ; the longer slope towards the east has a
continental climate ; the shorter to the west a maritime ; the mean

temj)erature on the one being about 42°
;
on the other 44°. The winter is

however 5^ warmer on the east, being protected on all sides from the

extreme cold of the Arctic regions, but the summer is 1° colder. The
following examples give some idea of the relative temperatures of difierent

parts of this district :
—

Mean Temp.

Stockholm 42° . .

Dronthcim .... 40 . .

Umea .35 . -.

North Capo .... 32 . .

The difTorence of latitude 12^ Stockholm being in 591°; the North Capo
71° ; and Drontlicim and Umea about G4". At the latter place mercury has

been frozen, indicating a temperature 3(3" below zero.

The seasons in Scandinavia are not dissimilar from those usually found
witliin the same latitudes ; the long days in summer bringing on vegetation with

great rapidity. The eastern side is drier tlian the western ;
the annual rain-faU

at Stockholin being seventeen and a half inches, and at Bergen seventy-seven
and a half; but these are probably extreme cases. The snow line in tho

south has an elevation of 5300 feet, and in the north of 23(X). Forest trees

abound throughout the peninsula. The most prevalent are the birch, which

reaches 70° of north latitude, the Scotch fir 69°, the spruc^e 67° on tho

west, but on the east 69°. Of others, the hazel reaches 65 i° on the west,

and 63° on the east; the lime 64° on the west, and 63° on the east; tho elm

63° on both.

In elevation, three zones arc discernible—of the conifers, of the birch, and of

ilpine plants. The limits of the two former are, in the south 28(X) and 3500 ;

Vinter.
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and in the north 700 and 1500. The latter ascends to the edge of the

ierpetual snows, consisting of dwarf birch, bright-coloured perennial flowers,
celand and rein-deer moss.
Of the cereals, barley is cultivated as far north as 70°, at an elevation of

800 feet under the 67th parallel, and of more than 2000 under the 60th. Eye
will ripen at 67° on the west, and 65|° on the east ; oats at 65° on the west,
and 63| on the east, but are not much cultivated beyond the 60th parallel.

In southern Sweden, a district of lakes, and where sedimentary rocks
form a considerable portion of the surface, the same flora is found, with the
addition of the beech and oak to the forest trees ; the former reaches 58° on the

west, and 56|° on the east. Ilere three districts may be characterized : ofEast
Gothland, the eastern portion of which presents a luxuriant vegetation, while
the beech is predominant in the west ; of West Gothland, in which pine
forests are found on the coast; and South Gothland, where the pine is

Bucceeded by the beech, with the elder and honeysuckle. The eastern islands

being of calcareous formation, have a flora approaching to that of the Austrian

Alps. Here orchises are found in abundance. Oeland is stony and compara-
tively desert. Passing into Finland, vre find the average temperature of
Abo 23° in winter, 60° in summer, while the mean is 40°, the annual rain-

fall being twenty inches, ^he forests consist of Scotch fir and birch, with
oak as far north as Biorneberg, in latitude 61^°. Here the difference in the
seasons is greater than in the Peninsula ; the annual mean temperature
lower, and rain-fall less ; the causes influencing these conditions are distance
from the great regulator of temperature, the Ocean ; proximity to a frozen sea
on the west, and a frozen continent on the east ; the eastern side is therefore
colder than the western.

In Lapland, on the Swedish side, the three zones already noticed may be
still distinguished, but these may here be subdivided with advantage. In the
coniferous region there is a lower zone of vast swamps and sandy tracts, with

corresponding vegetation of water plants, abundance of sedges among dark
and gloomy woods, the plains being covered by creeping plants. Above, the

spruce fir predominates, and attains a greater development and elevation
than the Scotch fir in the Alps, in the hot, moist, and confined valleys. The
forests here are dense, and there are extensive marshes ;

and this region occupies
the lower hills and more elevated plains to an elevation of 1400 feet, above
which pine forests are found on the sides of the mountains, but in the valleys
the spruce attains a greater elevation.

The region of birches has also been subdivided, but it is to be observed
that the betula glutinosa mixes with the betula nana in the upper districts,
dwarfed and stunted, but attaining considerable development in the lower.
The general extreme elevation of the birch may be stated at 2100 feet.

Throughout Lapland the summer vegetation is peculiarly rich and luxuriant,
the flora being, in consequence of the continued heat of the short summer,
composed largely of plants naturally belonging to more southern regions. This
is particularly the case in the Alpine region, where vegetation can scarcely be
said to reach the snow line, few of the elevations being so high. On the
east of Lapland the vegetation approaches in character that of Siberia. On
the west, as in Norway, there is a maritime region, which is not found in the

east, and which is characteristic of its flora. The difference of temperature is

also in every respect considerable, of which the foUovving comparison is

afforded :—
Annual mean. "Winter. July.

Nidarosia 40° ... . 19|° .... 64^°
Island of Mageroe , . 32 . . . , 22 .... 40

The maritime region extends, though not continuously, being broken by
the deep indentations of the numerous fiords, to the most northern point, and
is characterized by maritime plants commonly found in more 'southern

latitudes.
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Attached to Finland on the east and south lies the great plain of Russia,
surrounded for the most part by land, having no maritime influences but from
the Black and Caspian Seas ; its climate and productions are continental.
The temperature of its different parts may be seen from the following table :

—
Elevation. Latitude. Annual. Winter. Summer.

St Petersburg 60° . . 3S.|° . . 16° . . 62°
Moscow . . 484 feet . . 56° . . 38|° . . 11° , . 66°
Kazan ... 120 „ . . 56° , . 36^° . . 11° . . QZ^

From which it will appear that Moscow has the winter of the most
northerly part of Europe, with the summer of France ; to which it may be
added that at Kazan mercury sometimes freezes, and that the shores of the
Sea of Azov and banks of the Volga, at its embouchure, are frozen every
winter. Throughout this region the rain-fall is very unequal, twenty-one inches
is given as the average at St. Petersburg, whde on the south it is recorded
that rain has not been seen for twenty months, but in wet years it often
saturates the deep clay sod so as to interrupt agricultural labour. In summer
there is often neither rain nor dew, the soil cracks, and vegetation withers ;

possibly 62- inches might be taken as a mean, if an average in such a case
could be useful. The prevalent winds are from the east and north.

In Arctic Eussia the spruce forests are scarcely seen ; but a zone of low
birches and wdlows is succeeded by dwarf birch and Arctic ericacea; ; with
these the continuous turf ceases, and is replaced by isolated tufts of ranun-
culus, saxifrage, or grass, the ocean being bounded by an extensive, low and
desert tract of country.

To the south of this region, the provinces of northern Eussia are charac-
terized by dense forests of pine and spruce, with occasional groves of alders

and birch, the former usually indicating tlie limit between cultivation and
tlie wilderness. These arc interspersed with occasional plants of aspen,
mountain ash, and wild cherry. A subdivision may, however, be made hero
with advantage : the clayey and marsliy lowlands, whicli are found on the old

red sandstone formation, produce spruce, intermixed with aspen and alder ;

the low hills of sand and diluvial deposit bearing the Scotch fir and birch,
and in this district open heaths are also found. In the bogs of the clayey
lowlands of Northern llussia, two vegetable formations are also distinguishea,
the one wliere the l)Og, properly so called, is covered with turf, and produces
the cranberry, stunted birch bushes, wQlows, &c. ; the other, in which the bog
moss is not found, the IxHtom is firmer, and the characteristic vegetation is

formed of sedges and cotton grass, while water-lilies float on the surface of

the pools. Throughout this portion of Kussia the rivers form deep channels

in the i)laiii, their valleys presenting two terraces; the upper, about fifty feet

below the forest, is usually cultivated; its surface is undidating, and its

hollows oc('U]>ied by swampy nicmlows; the li^wcr horizontal, covered by tho

inundations of the river, and ail'onling fertile meadows. Tho course of tho

river is on the riglit side of the valley, immediately below the steep escarp-
ment of the u])i)('r terrace.

In Central Russia the pines and firs decrease, and the aspen forms denso

and extensive forests, as does the birch ; these are rei)laced by the oak, a.sh,

and lime, with an underwood of hazel and thorn : of these, Juroslaw, 160

miles north-east of Moscow, is the northern limit : the characteristic diflerenco

between isorthern and Central Eussia is, however, that in the former tho

forest, and in the latter the open country, occupies the larger area. Tlio

forests have, liowcver, iu'cn cxtensivelv destroyed both in Central and Northern
Eussia ; formerly forests of lareli and Russian ce<iar were fretjuent to the west

of the Dwina, but are now only found to flic east in tho government of

W'ologda. on tlie river Suelioiia, wliieli, with its confluent, the .Jug, forms tho

Dwina, and is now tlic principal ro\ite from Wologda to Archangel ; the stems

of the fir and aspen attain an altitude of from 100 to 150 feet, and the birch

not unfrequcutly of IW.



364 DESCRIPTIVE GEOGRAPHY.

In Central Russia the magnesian limestone begins to predominate over the
old red sandstone of the north ; and on the south, the new red sandstone and
mountain limestone form a marly soil, which, with calcareous marl, cover
extensive areas. The influence of geological formation on botanical develop-
ment is well marked here, for with the calcareous soil the central region of

vegetation encroaches on the northern, while, where opposite geological con-

ditions prevail, as between the Dwina and Dnieper, the northern region extends
towards the south.

As NorthernEussia is characterized by the predominance ofconiferous trees,

and the Central by deciduous trees, the steppes of the south are no less distinctly
defined ; but the district of the Ukraine, where the calcareous rock still presents
itself, is not dissimilar in the character of its vegetation to Central Eussia. Oak,
lime, aspen, poplar, ash, and maple form the forests, the undergrowth being
hazel, but southern forms are abundant under the influence ofa milder tempera-
ture. The pecuhar characteristic of the flora of Southern Hussia is, however, the

result of the deep black mould which covers the alluvial deposit resting on the

calcareous and tertiary formations ;
this

protects
the plants which grow in it

from the long droughts of summer, and favours the growth of those species
the roots of which strike deep into the soil ; hence the character of the forest

trees, and the gigantic development of several herbaceous plants, thistles, and
umbellifers, the number and size of the fungi which specially characterize the
flora of the Ukraine. The northern limit of this black earth is Tchernigsa on
the Dnieper, and from thence passes north-east to Simbersk on the Volga.

The more southern vegetation is marked by the predominance of fruit trees

and the absence of forests, which are only found in the swampy hollows and
river bottoms

; in these the oak. is most abundant ; this is the characteristic

of the country about and to the south of Kiew and the Desna ; while to the
south the steppe, covered with dry grass and straggling herbs, of which
the most remarkable are gigantic thistles, stretches from the foot of the Car-

{)athian8
along the shores of the Black and Caspian Seas into Asia ; about the

atter it has a saline character ; through these unvaried plains the rivers flo^l" in

channels often above 100 feet deep, fringed with reeds ; but in their lower
course their deltas and islands, and especially those of the Dnieper, are

covered with a vegetation of the most extraordinary luxuriance, the numerous
branches of the rivers flowing between forests of oak, elder, poplar, and

aspen.
The peninsula of the Crimea partakes throughout its larger portion in the

character of the country from which it projects. The range of limestone
mountains running along its southern coast, and presenting their longer slopes
to the north, divides it into two distinct botanical regions ;

on the northern, the
beech is the most considerable forest tree ; on the south, the Corsican pine
covers the declivities ofthe mountains from a height of3000 to GOOO feet, and the
arbutus is found ; here the vine, olive, laurel, pomegranate, and all southern

European fruits flourish ; the vine is also cultivated on the northern slope, but
for this the climate is scarcely fitted ; the more common fruits, however, are
cidtivated with success.

To the northern division of Europe belong also the countries on the
southern shores of the Baltic ; these are attached to the great eastern plain

by the marshes and forests of Lithuania and Poland. This district has
its surface rising generally from the North Sea to an elevation of about
1000 feet

; of this the larger portion lying below the level of 300 feet,

is formed of alluvial deposits, above which is a terrace of stratified rocks,

rising from 300 to 500 feet, and above this another terrace, attaining an
elevation of 1000. This latter is found about the upper basin, and forms
a zone round the Hartz Mountains. The intermediate terrace is formed
on the edge of the stratified rocks in Westphalia, Osnaburg, and Bruns-

wick, while the lower plain extends from the shores of the North Sea
to those of the Baltic, including the heaths of Luiieberg and the geest of

Altmark. The upper terrace is formed of rugged limestone and argillaceous
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strata, -whicli determine the cliaracter of its vegetation, the lower plain has
also two characteristic features ; the argillaceous marsh once covered with
forests of deciduous trees, and the geest, a sandy formation, apparently once
a sea bottom, originally covered with heaths, it is now almost everywhere cul-

tivated, and is bounded by the calcareous marshes of the coast. Along the
western coast arenaceous tracts are spread ; the dunes by which it is pro-
tected being held together by grasses and creeping plants, while the marsh
presents a rich growth of grass, bordered with maritime plants. More inland
are found dry heaths and damp peat mosses ; where heath alternates with
cotton grass and bog moss, and the country is remarkable for the poverty of
its flora, having scarce twenty indigenous plants ; but cultivation has in many
places clothed the country with woods as well as ordinary agricultural produce.
Higher still, as in Brunswick, on the more undulating surface of the plain, a
richer flora presents itself; here the north-west, west, south, and south-east

parts are covered with luxuriant woods of beech on the limestone, chalk, and
sandstone hills ; of oaks, birches, and firs, by the help of man, on the sandy
and argillaceous elevations ; the birch and fir flourish in the plains, and the
alder in the lower grounds, amid the fens and moors, which prociuce abundance
of coarse hay.

3 The Central Region.
—Surrounded and traversed by mountain ranges,

the flora of tliis region must be distributed, as it must be subdivided

accordingly. It may, however, first be noted, that the sandy level landes
stretch out to the sea from the base of the mountains of Auvergne and the
Cevennes ; while the plains of Franconia, Bohemia, and Moravia, separated
from each other by the Bohmerwald and the Moravian mountains, have an
elevation respectively of about 900, 500, and GOO feet, and the plain of Hun-
gary of 250. These are separated from the western mountains and plains by
the deep passes of the IJliiuc and llhone, the connecting point being at the

Gap of Belfort near the Faucilles mountains.
The temperature of this district may be gathered from the following

data :
—

Latitude. Annual. Winter. Summer.

Bordeaux 45° . . 57° . . dS.^'^ . . 71°
Carlsruhe 40 . , 51 . . 34,^ . . 06

Prague 50 . . 50 . . 31 . . 67
Vienna 48 . . 50 . . 31 . . 68
Pesth (500 ft.) . . . . 47i . . 51 . . 31 . . 70
Clermont (1311 ft.) . . 46 . . 51 . . 36^ . . 64

To this it may be added, tliat at Vienna the difference between summer and
winter temnerature is 36'', in Paris 26.2°, in Bordeaux 28°, and that the tem-

perature oi Clermont shows a diminution equal to one degree to every
220 feet.

Tiie annual rain-fall is twenty-four inches in the west of France, at Prague
fifteen and a half, at Pesth, eighteen ; in all cases the increase is considerable on
the mountain cliains and valleys. The Carpathians alone of all the mountains
of Central Kuro])e can be said to reach the snow line ;

])ut the Jura and
CevcnncH, with tlie IJiesengeberge and mountains of Auvergne, are covered
witli snow during a great portion of the year.

Throughout this district, although on its borders are found additions from
the northern and southern floras, and there are, as might be expected, consider-

able difliTences a])])arent in diflercnt localities—as for instance in the west of

France, where, in conseriuence of the mildness of the winters, southern jilants
attain a considerable rK)rthern extension—yet, iia a whole, the character of the

flora may be considered as unif'onn. The western coast of France is occupied by
extensive; heaths, with occasional woods of the Alc])p<) or coast

pine.
Tliehill.s

arifl mountain ranges of France arc covered with woods of beech and oak, with
chesnut in the lower and warmer localities. The (xerman forests are chiefly
of fir, the prevailing forms being the Scotcli and silver fir, and the Norway
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spruce giving them a gloomy charactor, and often affording local names, as

the Black Forest ; but beech and oak are also found, and the chesnut flourishes

in the valleys of the Rhine, Maine, and Neckar. In the Carpathians the
dwarf pine and Norway spruce cover the upper slopes, and the beech the
lower elevations.

The mountains of Auvergne rise from a plateau 3000 feet above the sea j

here the
prevailing tree is the Scotch fir, but the ancient lava streams are

clothed with beech woods ; the willow grows by the water-courses, and the ash
in the pastures : the smaller plants indicate both the elevation of the district

and a relationship to the flora of the Upper Khine ; rye is the grain in common
cultivation, but barley, oats, and even summer wheat, are fomid on the sides

of the mountains at a greater elevation, and hemp as high as 3300 feet : the
mountain ash, and many sub-Alpine plants, attain here a vigorous develop-
ment ; above, the silver pine reaches 4000 feet. The region above the plateau
is, however, most remarkable for its pastures, composed principally of Alpine
grasses ; on the Puy de Dome only sub-Alpine plants are found, but on the

Puy de Saney, at an elevation of 6300, the snow gentian and other true

Alpine plants have been gathered ; the only Alpine shrub is the dwarf

juniper.
On the Jura, the lower region extends to about 1300 feet ; the vine and

maize are extensively cultivated, as are the cereals and fruits. The oak is the

prevailing forest tree, but the beech forms extensive woods, and the walnut is

plentiful ; on the Swiss side the oak is less abundant, and the spruce fir is

found. The middle region rises to 2300 feet ; here the vine is very-

rare, maize more sparingly cultivated, but the other cereals common ;
fruit

trees, also usually found ; the prevailing forest tree is the beech, but oak
forests are not wanting ; the walnut is occasionally met with, and on the east,

pine forests are found. In the mountain region, at between 2300 and 4300 feet,

these conditions undergo a change ; wheat is but little cultivated, barley and
oats become the prevailing grain, but are not found higher than 3600 feet ;

fruit trees do not extend above 3300, and the vine and maize disappear alto-

gether with the walnut tree ; the oak is rarely met with ; the beech, now
seldom forming forests, mingles with the spruce fir, now the prevailing tree,

and the pine becomes abundant ; and sub-Alpine plants are found. In the upper
region the pme is the prevailing forest tree, with which the spruce is inter-

spersed, but the former does not extend itself above 4600 feet ; with it, the

smaller plants found in forests disappear, and the prevailing species are sub-

Alpine. In the sub-Jurassic regions of France. Switzerland, and the Ehine

valley, which on the east do not much exceed 1500 feet in height, and on the

west are not so high, the character of the vegetation depends on elevation,

soil, and exposure ; in all parts of it the cultivation of the vine is common,
and excepting where low flat plains intervene, the vinej-ards of this region

may be considered as connected with those of the lower regions adjoining it.

The western side of the Jura seems to be in this respect superior to the

eastern. Vineyards are also found between the Jura and Vosges ; on the

southern slopes of the latter, and in the Ehine Valley ; in Alsace, from Basle to

Schaffausen and to Constance ; between the latter places the elevation, from
1300 to 1500 feet, renders the produce inferior.

The vegetation of the Swiss basin is characterized by pine forests. These
are occasionally interspersed with beech, less often with spruce or oak ; and

plants similar to those of the districts of the Lower Ehine, are found on the

plains of Eglisau, round Lakes Bienne, !N^eufchatel, and Morat, in tlie basin of

the Lake of Geneva, and occasionally near the rivers ; and the districts extend-

ing by Zurich, iXeufchatel, Lausanne, and Geneva, most nearly resemble the

lower region on the west side of the Jura.
The vegetation of the Vosges contrasts with that of the Jura as much as

its geological structure ; here are found '

ballons,' or domes of granite, sur-

rounded by crj-stalline and sandstone rocks ; on the fonner fir, on the latter

beech woods prevail ; and among the beech, oak and birch are scattered • the
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presence of the birch affords a characteristic difference, but the difference
between the smaller plants of the Jura and Vosges is even more strikiog.

Passing from the one to the other, the broom appears with other plants,

denoting a colder and less fertile soil ; heath and fern cover extensive tracts.

and plants characteristic of wet soil are found in abundance ; forests of

spruce mingled with birch appear, and everywhere ferns, mosses, and
lichens, while the sub-Alpine region approximates closely in its flora to

that of the Alps. The species common to the Jura and Vosges are found in

the latter at less elevations, as are those common to the Alps and Vosges. The
vegetation of the Vosges appears to be closely aUied to that of the Black
Forest ; but here the lower temperature and greater moisture remove the
flora stiU further from that of the Jura, which is, however, continued in the
Suabian Alps, where the chief characteristic diSerence is found in the presence
of Germanic species, and in the plateau being covered with sandy tracts cor-

responding to those already described lying farther north. Of Central Ger-

many, only a general notice can be given ; and this may suffice, for notwith-

etanding the numerous local variations, the general character of the flora is stiU

maintained. With a soil based principally on sandstone and limestone, is found

vegetable life due apparently to a more southern latitude, and this is especially
observable in the deep lateral valleys, as of the Saal, where the walnut
flourishes with the almond, peach, quince and vine ; and the woods present a

great variety of species : oak and beech are abundant, hornbeam, aspen, lirae

and ash, witn the sycamore are found, and birch, though less frequently. The
vegetation of the undergrowth is no less varied and luxuriant, consisting of

hazel, maple, hawthorn, guelder-rose, and other plants of the same character,
with honeysuckle and lilac : on the sandstone, the characteristic vegetation
is the pine, the Scotch fir predominates, the silver fir is usually found single ;

the spruce fir prevails in the Thuringian forests. The valleys are clothed

with alders, willows and black poplars, while the lower slopes of the hills are

covered with fruit trees.

On the Hartz mountains, the tree limit is remarkably low ; the spruce,
the natural limit of which should be 4500 feet, docs not here attain a

greater elevation than 3300 ; the beech, which should reach 4250 feet,

does not exceed 2000 ; and while the lower slopes of these mountains cor-

respond in their vegetation to the surrounding plains, the summits present a

sub-Alpine, and even an iUpine, flora.

On the plains of Bavaria we find igneous rocks forming a large portion of
the subsoil, but on the left bank of the Danube the secondary formations are

extended to the river, and far to the east ; here the prevailing forest tree is

the Scotch fir, alders and willows fringe the water-courses ; the lime flourishes

on the low hills. The common crops are rj-e, wheat, barley, oats, and potatoes ;

water plants are very numerous.
The flora of the Carpathians is not well-known, the

onlj- explored portions

being the western and northern. The mountain region is characterized by
the beech, which attains about the same elevation as on the more northern

Alps, but the walnut only reaches 1325 feet, and generally woody plants do
not ascend so high. Their place is, however, supplied by herbaceous plants
of gigantic size ; and the meadows produce an extremely rich pasturage. The
vine is not cultivated at an elevation exceeding 90i) feet, but grain and orchard
fruits extend themselves higher up than in Switzerland, and a large breadth of

barlej- and r}'e is cultivated; these circumstances indicate a wiu-nier, i.e., a
more continental climate, uhieh is confirmed by the character of the sub-

Alpine and Alpine plants ; the limits of the former are very distinctly marked;
the dwarf pine extend.-^ aljove 55(X) feet ; and rouna the Alpine lakes

the vegetation is extremely luxu'iant ; the reverse is, however, the case in

the Alpine region, which in its sterility aj-proaehes that of Lapland, indeed,
few mountain ranges present such rugged and liarren summits, on one of

which, Krivan, onlj^ ten ilowering plants could be found.

The flora of the Carpathians is remarkable for its local diversity, which
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is, however, easily to be attributed to the exercise of neighbouring influences.

The slopes towards the north and east are clothed with luxuriant forest

growths, which present a striking contrast to the flora of the great eastern

plains.

4 The Southern Region.
—The range of the Alps forms the natural limit

between the central and southern regions, and consequently partakes, in its

vegetation, of the characteristics of both ; its course, elevation, &c., have

already been described, and it has been also noted that the great mass of its

summits are formed by crystalline rocks, priucipally granite and mica slate,

below which granular limestone, and the more recent formations, especially
mountain limestone, the most abundant of all, are found

Table of comparative temperature.

Latitude. Elev., feet.

Avignon .
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for tlieir growth, perhaps, more on position than elevation, and under favour-

able circumstances, as where comparatively level valleys are found, often
attain a great height. The zone oi the coniferous trees extends to 5500 feet

on the north, and to 6500 on the south ; the Scotch fir is least common.
Intermixed with these, and above them, the Alpine pastures spread their

luxuriant grasses and brUhant flowers ; and here the flora is as rich as it is

poor in the fir woods of Scandinavia ; and it may be added, that while the

crystalline rocks are covered with the more abundant vegetation, the calca-

reous afford the greater variety of species.
In the Alpine zone the dwarf birches of the Scandinavian mountains are

replaced by rhododendrons, and these are often intermingled with dwarf

pines ; a dwarf growth of alder is, however, not unfrequently observable ;

and immediately on the edge of the snow, and buried under it, excepting for

the short summer, are found small rhododendrons and azalias, with abun-
dance of the saxifrage, gentian, primrose, and ranunculus ; and where the

rocky cliffs rise out of the perpetual snow on the Central Alps, at an
elevation of 10,360 feet ; on Mont Cervin, at 10,461 ; on the Col de Gcant,
at 10,578; and on Mont Blanc, at 10,680; and on Mont Eosa, at 11,352,
individuals of different species of those plants have been found ; and between
8500 and 10,000, thirty-three different species, of which twenty-four occur

in the Pyrenees, and the rest in the north of Europe, have been estimated.

The continental character of the vegetation of the higher Central Alps is

shown by the following comparisons : the spruce there predominates over the

Scotch fir; the latter prevails in Scandinavia, the former in llussia; the limit

of the beech is low, but it is abundant on the shores of the North Sea,
and is only found in the south of llussia : the limit of the vine is compara-
tively elevated, as is that of the cereals ; and it has been supposed that in the

absence of the heat, in other places required for these plants, light in some
measure supplies its place ; the dryness also of the atmosphere influences

these conditions to a great extent, while vegetation is much favoured by
frequent precipitations, which result from tlio contact of clouds with the cold

surfaces of the neve and glaciers. The higher elevations of the Alps become
thus clothed with verdure when corresponding elevations on lower mountains
are barren and desert.

The Spanish peninsula, cut off from the rest of Europe by the Pyrenees,

might be expected to have a peculiar flora; and its mountains differ aa

much from the Alps and the Scandinavian mountains in their vegetation as in

their geological formation, for though granite groups
and other crystalline

rocks are found, it is
principally on the east ; clay-slate and oolite being the

more extensive formations.

The temperature of these mountains may bo imagined from the following

data, however confessedly imperfect :
—

Latitude. Eluv., feet. Annual. Winter. Summer.

Perpignan . 42.'° . .
—

. . 60° . . 45?^° . . 75"

Dax ... 43,V . .
— . . 57 . . 44 . . 69

Mont Louis . 42 i . . 5195 . . 43 i . . 31.^ . . 57

It may be observed, that while the climate at the ca.st end, near tlie Medi-

terranean, is milder, tlie difference of tlie seasons is less at the west. At Mont
Louis the mean tem])erature slightly exceeds that of Stockholm, as has been

observed of Peisenburg, the winter being warm and the summer cooler ; but

Mont Louis is more than 20(K) feet higher above the sea level.

The vegetation of the I'yreneefi is extremely rich and varied, being com-

posed of plants found in most otlier parts of Europe, with some peculiar to

them; below the Alpine zone tlie distrilmtion of trees may be thus stated:

the chesnut reaches 1400 feet; the oak 5(KX) ; tlie beech from 2(KX) to 0(KX);

the spruce, fir, and yew from 4500 to 60<X); the birch, common on the Aljis

and Scandinavian mountains, is wanting here, l)ut the Scotch fir, characteristic

of the latter, forms the zone above the spruce in the Pyrenees.
The Alpine zone commences at 6000 feet, and is marked in its lower limits

IL B B
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by stunted Scotcli fir and rhododendrons ;
the latter attain to 6900 feet, ahore

whose hmit, though the pasture is covered with numerous flowering plants,
the dwarf juniper is tlie only shrub ; above 8400 perennial herbaceous glacial

plants alone are found. We observe here the Arctic-European flora, and a

portion of that of the southern mountains of the peninsula, mingling with

species peculiar to the locality.
The peninsula of Spain, as already noted, is a country of table-lands and

mountain ranges ; it has few and comparatively unimportant low-lands in

Catalonia and Arragon, on the sea coast at Valencia, and in Portugal ; but
the mass of the country has a mean elevation of 2000 feet ; Madrid, in the

centre, is 1995 feet, and Granada, on the south, 2560 feet above the sea : in

the absence of more sufiicient data, the temperature must be estimated from
the following table :

—
Latitude. Annual. Winter. Summer.

Lisbon . ,
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thia the north-western districts of Spain afford a remarkable contrast to
the north-eastern, which are distinct, not only on account of the dif-

ferent exposure but from the soil, which is composed of slate and marl, inter-

spersed with rocks of breccia, with sandstone spurs from the mountains on
the north, which are covered with Scotch firs, as the breccia is with the
same tree, as well as oak and ash, and copses of box and maple, interspersed
with moimtain ash, hoUy, and shrubby beeches, and carpeted with verdant turf.

The western portions of the coast of the peninsula are not dissimilar from
the southern in their vegetation ; even as far north as Valencia, olives, figs,

citrons, and oranges abound, and the date palm is found; rice is cultivated ;

the tamarisk grows near the sea, and the aloe and cactus on the rocks, the
latter attaining a very considerable size. The Aleppo pine and apple of the
Dead Sea are also found on this coast : on the mountains of the Sierra de
Chiva, which culminates 6000 feet above the sea, the aloe and cactus charac-
terize the vegetation for 500 feet, with the algaroba, or St. Jolm's bread-tree,
the dwarf palm, and arborescent heath ; these latter extend to 2000 feet ; and
in this zone is found the feather grass, which affords material for sandals,
baskets, &c &c. : from 2000 to 4000 feet the slopes are principally barren,
but the juniper, ash, and evergreen oak are found ; from 4000 feet to the
summits isolated pines, with a vegetation like that of northern Europe, and
on the higher peaks an approach to an Alpine vegetation.

The valley of the Tagus is remarkable for the luxuriance of its woods of

Salm,
elm, lime, beech, and oak ; and the ilora is allied to that of the chalk

istricts of England and the centre of Europe ; while in that of Monchique,
the huge stone pines, cbesnut and cork trees, the Eastern rhododendron,
lemons, oranges, and southern fruits, intermixed with the American agave,
the ferns of Madeira, and pelargoniums of Africa, show that here the conti-

nental and maritime climates are in harmonious proportion. In Granada, on
the southern slopes of the mountains, the great and long-continued precipi-
tation both in autumn and spring, with the continuous drought of summer,
afford a great variety ; the autumnal rains produce liliaceous plants ; annuals
are in fiower throughout the winter; the spring rains produce numerous
flowers, and June and July herbaceous composita;, umbelhfera;, and labiata) ;

while August and September are the winter months of vegetable life. The
wann region, with its characteristic southern vegetation, extends only 2000
feet upwards ; here cereals require irrigation, but riiien in May and Jime.
At the foot of the coast chain, in the alluvial plain of Malaga, the sugar cane,

cotton, sweet potato, and date palm are founcl ; the agave is naturalized ; and
there the white jioplar is the only indigenous tree

; above, the cork oak and

pinaster characterize the vegetation of the plateaux : the most remarkable

plants are the cistacea' ; and in this the soutliern and central floras of the

peninsula present no analogy to any other portion of Europe ; for here two

evergreen regions are apparent, the one similar to those of Italy and the

south-east of Europe ; the other more like what is found in the Crimea and

parts of Asia Minor, and i)rcsenting close analogy to that of parts of California

and Central America
;
and this appears to be caused by the extreme dryness

of the climate, for which, in Europe, it is remarkable.

On the southern mountains, the region between 2000 and 5000 feet is

assimilated to that of the central ])lateau ; brooms and cisti are abundant ;

the pinaster ascends as high as 4^ XX) feet ; the evergreen and cork oiike to 3(X)f),

followed by the Pinsapo fir and Alpine oak, which extend to 6000 ; the ash

from 3fXX) to 5rxX) feet ; the elm from 2000 to 4000; the black poplar from
2000 to 5000 ; and the stone pine as high as 3(XX).

The region next succeeding corresponds to that of central Europe, and is

marked by the predominance of coniferous trees, especially the Scotch fir;

these appear formerly to have covered even the tops of the mountains. The
decadence of woods throughout the peninsula, even on the central plateaux,

appears a well-established and historical fact, and one which must have exer-

cised much influence in producing the present state of things. The upper
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region has a zone of Alpine slirubs reaching to 8000 feet, and above that of

Alpine perennial herbaceous plants.
The ridges of the centre of the peninsula connecting the mountains of the

north and south, and dividing the western and central plateaux from the

valleys of the east, present varieties in accordance with the geological forma-

tion, for the most part assimilating to central Europe, the Scotch fir bein,4
the prevailing tree. The plateaux may also be classed according to their soil,

and are principally of clay, gypsum, sand, or granite ; the former is found

mostly to the south of Madrid, the second to the north and west, having tliis

peculiarity, that it becomes indurated by heat : limestone is found in the
Sierra Cuenca, at the north and east ; while gypsum extends with saliferous

formations to the south and east. The clay, sandy, and granite soils are alike

remarkable for the extent of surface covered with tomillares, or thyme plants,
which in the latter attain an elevation of 4000 feet, but a very large portion of
the surface ofthe peninsula may be considered as almost destitute of vegetation.

The peninsula of Italy is in its local flora the most favoured portion of

Europe : Spain on the one hand, and Greece on the other afford, it is

true, trans-Atlantic and Eastern forms of vegetable life, but the climate of Italy
is more favourable than either for its development, and consequently vegetable
life is there most abundant and most vigorous.

The peculiarities ofthe orography of Italy have already been noticed (Chaps.
XIX., XX.); botanically the Apennines divide the peninsula into two regions,
but the southern portion has its own characteristics, as have the detached

mountains, especially those of volcanic origin ; and although presenting strik-

ing contrasts, the valley of the Po and plain of Lombardy must not be sepa-
rated from the Italian region ; the latter affording comparison with the plains
of Pisa, Naples, and the Campagna at Home, as well as of Apulia on the

Adriatic. The characteristic rock of the Apennines is limestone, generally

compact in structure and grey in colour, but in some places highly crystal-
line, and presenting statuary marble of fine texture ; primitive rocks are not,

however, wanting, especially in the north and south. Volcanic formations are

found chiefly at Vesuvius ; the effects of earthquakes are noticed, especially in

Calabria. Italy has numerous lakes of great size and importance ; on the

north, with the exception of the Po, the rivers are comparatively small ; ex-

tensive marshes are found on the western coast of the peninsula, and the delta

of the Po is of great extent.

The following table will afford comparative estimates of temperature :
—

Latitude. Annual. Winter. Summer.

Milan .
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more ; m Sicily about twenty. The eastern slope of the peninsula has less

rain than the western ; summer rains are only abundant in the plain of Lorn-

bardy ; snow is rarely seen south of Naples, excepting on the mountains,
where it remains the greater part of the year, especially on the Abruzzi and
Etna, but the line of perpetual snow is not reached.

The region of Upper Italy, or Lombardic region, extends from the Sesia to
the Adige on the southern slopes of the Alps, and as far as the river Po ; the
influence of the warm and moist south-east winds not extending beyond tho
former river, excepting in the valley of Aosta. Brescia appears to be the point
•jvhere the vegetation of the valley of the Po changes ; it is in the marsh
and rice grounds that the southern vegetation is most observable, but it

extends even into the Tyrol, and more especially into the valle3^s of the lakes,
and this proportioned to the eastern exposure, elevation of surface, and reflec-

tion of heat from the mountains ; thus, round Lake Orta there are no traces

of a Mediterranean flora ; on the islands of the Maggiore the agave flourishes ;

round Como the olive attains an elevation of 1600 feet, and the vine of double
that height above the sea ; while in the basin of the Lake of Garda the orange
ascends to 1200 feet, and the olive to 2000.

The whole of continental Italy has suffered much from the loss of its

former extensive woods, and the different lake floras may have been united

by Mediterranean trees clothing the lower slopes of the mountains. Where
they remain on the sides of the mountain, the chesnut, evergreen oak, and

stone-pine, are characteristic of the vegetation among the trees ; and the
odoriferous syringa among the shrubs, with bay, olive, and cypress. Lower
down the sycamore, Italian beech, white-blossomed oak, with vines, mulberries,
and pomegranates, the myrtle, and the box, while the olive and citron extend
to the sea coast.

The flora of the district round Naples may be taken as aflfording an
extreme type of that of the peninsula. The climate here is exceedingly
variable, 16 of Fahrenheit being not an uncommon fall or rise during the day.
In the months ofJanuary and February the thermometer has been observed 11°

below freezing point, and on the mountains of the Abruzzi even more. Yet
snow seldom lies on the lower lands. The summer comes on with great

rapidity ; the autumn and winter are warm and moist, and large quantities
of rain not unfrequently fall on the coast.

M. Tenore has divided the Nea])olitan district into ten regions :
—

1 Of maritime plains. These are mostly marshy, covered with stagnant

pools, having no trees but willows and poplars, and presenting a rugged growth
of hemlock, tamarisk, and juniper. The maritime plants common to north-

western Europe are here found.
2 Of the iMediterranean plains. These are sandy or argillaceous, with an

undulating surface. Here are found the elm, maple, and mulberry, and the
characteri.stic herbaceous plants are those of central Europe.

3 Of the lower hills. This extends from 300 to 9W feet, the soil stiU

argillaceous or sandy, but not unfrequently mixed with volcanic products, in

vhich, when disintegrated, the common fern flourishes. Here are found
the soutliern trees—the evergreen oak and stone-pine, while the laburnum,
and otlier leguminous trees, characterise the vegetation, and above this extends
the regions

—
4 and 5 Of the upper hills, in the 1° zone, in which the flora has a Jurassic

rliaracter, and tlie trees approximate to those on the western slopes of that

tliain; the southern plants are re])rescnted by the under shrubs. In the

2^ the conifers prevail, and the slirubs approximate to those of Northern

Europe, this extends to nearly 25<'X) feet.

6 Of the mountains. Tliis region is one chiefly of pasturage.

7, 8, and 9, are Alpine regiuns presenting a comparatively scanty flora,

with a few wild shrubs, <fcc.

10 The glacial region, confined to a few isolated points in the Abruzzi.

Mr. Henfrey more sLinply distinguishes five zones ;
—
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I The maritime ; 2. Of evergreens, extending to above 1000 feet ; 3. Of
chesnut, reacking to 3000 feet; 4. Of beech, to 3500; 5. Of Alpme, or

perhaps rather sub-Alpine, vegetation.
The variety of elevation, soil, and exposure, present as great variety of

vegetation in the Abruzzi. The orange and citron will not flourish, nor will

the mulberry or vine ; while on the southern coast silk, wine, citron, and

orange are the natural products of the country. Here the sugar cane was
cultivated, which will not grow at Naples ; but there the camelia and plants
from the Cape of Good Hope, New Holland, and Japan, grow in the open air ;

but American plants, as they are familiarly called—rhododendrons, kalemias,
and azaleas, do not succeed.

In the island of Ischia, and at Castellamare, plants are found under the
same parallel; and not half a degree of longitude apart from each other

species are found indigenous characteristic of an Alpine and tropical

vegetation.
All the conditions desirable for the development of a southern flora are

found better fulfilled in Sicily, but even here the northern vegetation is not

excluded, and is found beside the sugar cane, banana, date, and agave. The
vegetation of this island presents four distinctly marked regions, i. Of mari-
time plants. 2. Of cultivated plants, marked by the limit of the cultivation

of the vine at 3300 feet on Etna. 3. The wooded regions extending to 6200,
and above that, 4, A sub-Alpine region. The first is found to the south,
and is hmited both in extent and productions. The second is the character-

istic of the country, and it is in this that the gardens and fields exhibit tho

vegetation of the south in luxuriance : here the orange, citron, lime, &c., extend
to 2000 feet in elevation, though the date does not flourish much above 1500 ;

the fig is fruitful above 2000, and cotton is found at an elevation of 1300.

The cactus and pricklj^ pear, lupines, asphodels, and asparagus, with the

euphorbise, are characteristic of the inferior vegetation. The woods of Etna
consist principally of oak, the ilex ascending to 3800 feet, the beech prevails
between 3000 and 6000 feet ; the birch, most rare in continental Italy, be-

tween 4750 and 6600 ; the pine between 4000 and 6200 ;
the broom, peculiar

to this locality, extends as high as 6000 feet, and when cultivated becomes a

tree, which in its pendent flowers and leafless branches, seems the link between
this flora and that of New Holland ; the sub-Alpine region has a very poor
flora. The chesnut trees of Etna, so remarkable for their size, are probably
the result of cutting down the original growths, and allowing numerous shoots

in close proximity to rise from the stools. A contrast appears between the

wooded region of Etna and that of the Alps worthy of notice, the hmit of

that region upward being the same ; the chesnut and beech attain an eleva-

tion 1300 feet higher on Etna than on the southern slopes of the Alps, as do
also the cereals and the olive ; here, too, the ordinary distinctions are not

observable, and trees usually characteristic of diSerent regions, as the beech,

birch, and Scotch fir, are found together ; while in the Alps the beech fails

before the Scotch fir, which in Scandinavia does not attain nearly so great
an altitude, thus marking strongly the modifications resulting from a southern
latitude.

Dahnatia is the botanical Hnk between Italy and Greece. On the south and

west, the mild winters favour the early development of vegetable life ; the

almond blossoms in January ; on the coasts are found the olive, arbutus,

laurel, oleander, and stone pine, indicating the predominance of Mediterranean

types ; above, in the zone of forests, however, the flora is more nearly allied to

that of central Europe, presenting the sycamore, oak, and beech; the woods do
not rise higher than to 3000, and the Alpine flora commences at a low limit. The

peninsula of Greece has a colder climate than that of Italy ; here, however,
accurate data are wanting, but in Candia, at Canea, lat. 351, the mean armual

temperature is only 1° higher than at Palermo, 2| further north, the winter

mean being 54|°, or 2| degi'ees higher, and the summer 78, or about 3 ;
the

rain-fall is considerably less ; the thermometer occasionally falls 16° below
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freezing point, and snow, tliough rare in the lower lands, lies throughout the
year on the mountains, yet the orange, citron, and prickly pear flourish in
the Morea, the latter being used in Messenia for hedges ; the orange and
citron penetrate even as far north as Thessaly, and the oBve reaches 41" north
latitude on the coast of Macedonia. The west coast should be warmer than
the east, Corfu producing the opuntia and date, neither of which is found
in the vale of Tempe ; on the west coast the oUve, myrtle, orange, and citron

abound, but at no great distance the vegetation changes for that of Central

Europe ; on the sea-shore also, the stone pine and pineaster flourish, and by
the nvers, the oriental plane and oleander ; the ilex and other evergreen oaks,
limes, and horse chesnuts are the prevaUiug forms in the woods of middle
altitude ; while higher up the chesnut, northern oak, yew, and Scotch fir are

principally found ; but throughout Greece the woods are disappearing,
more especially in the Morea.

The flora of southern Greece is
closely

allied to that of Italy, varied with
African and Libyan forms, and the islands present transition scries.

CHAPTER XXIIL

AFEICA.

i 1. Historical sources of our knowledge of the interior.—2. Information to be expected.—
3. The boundaries and limits.—4. The coast line.—5. The watersheds.— 6. Tlie orograi)hical
classification.— 7. Classification of rivers.— 8. Of the geological fonnation.

"TTISTORICAL Sources of our Knou-ledge of the Interior.—That Africa,
JLJL nominally the land of Ptolemy, should still remain a terra incognita to

geographers throughout the larger portion of its surface, may appear strange,
unless we consider the unity of the Mediterranean region, the relation of its

shores, and their separation, by the surrounding ridge of its basin, from tho
continental masses of Asia, Europe, and Africa, the latter never having been
known to Europeans beyond its coasts, on wliich, as has been noted in tho

History of Maritime Discovery, they had made settlements, and erected forts

for the prosecution of trade, latterly reduced to two staples, gold dust and
slaves, the latter, it is to be hoped, shortly to bo superseded by that of

palm oU.

The information afforded by Ibn Batuta and Covilham scarcely extended

beyond the Mediterranean basin, that of the former being limited by the chain
of Atlas, and of the other by the valley of the Iv He ; and the object for which
that of the latter had been collected, viz., the opening a passage to India,

having been accomplished by the circumnavigation of the continent, and tho

attention of the maritime nations of Europe being for the time fljced on
India and China in the cast, and America on the west, inquiry into tho

character of the interior of Africa was postponed for a century and a half,

until the conquest of Timbuctu by the Emperor of Morocco directed

attention to the wealth of that city, as the emporium of trade, especially in

gold; and in 1618 a company was formed in England to attempt to opea
communications with Timbuctu, by way of the river Gambia, and their

agent. Captain Thomson, ascended that river for some distance, but ho being
killed by the natives in 162(), Captain Jobson was sent out, who returned

safely, after attaining a higher point in the navigation of the river than his

predecessor ; yet, notwitlistanding, no further att<"mpt was made luitil 1723,
when the African Society, under ihe presidency of the Duke of Chandos, sent

Captain Sttibbs up the same river, who ascertained that tlic Gambia had not

any connexion either with the Senegal or Niger. After this, again tho spirit
of discovery in Central Africa slept for some time, though towards tho close

of the centtiry, James Bruce, of Kinnaird, now deservedly celebrated as one
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of the most noted on the list of modern travellers, had reached the sources of
the Bahr el Azrek, or eastern head waters of the Nile, in the year 1770, and
became intimately acquainted with Egypt and Abyssinia, and the connexion of
those countries with Arabia ; and in 1793, Mr. Browne, penetrating into

Darfur, obtained information respecting the Bahr el Abiad, or western source

of the same river ; but in the interval an association was formed for the

express purpose of promoting discovery in the interior of Africa, and John

Ledyard, an American by birth, who had sailed with Cook, and afterwards
made a pedestrian journey into Siberia, was sent to Cairo, to join the caravan
of merchants and traders to the centre of Africa, but he died at Cairo, in

1789. Mr. Lucas, who had been for a long time vice-consul at Tripoli, under-
took to penetrate from thence into the interior, but failed in consequence of
an insurrection of the Arab tribes, and the information he obtained, though
in itself useful and important, tended only to obscure, instead of elucidating,
the geography of the continent ; and Major Houghton, even less successful in

his endeavour to open out the country to Europeans by way of Morocco,
lost his life in the attempt. In 1795 the old route of the Gambia was again
attempted, and Mungo Park, a Scotchman, and of the medical profession,

notwithstanding a captivity among the Moors in Ludamar, succeeded in

reaching the Niger, and followed the course of the river to Silla, but being
destitute of means for the furtlier prosecution of his discoveries, he was obliged
to return home. To extend what Park had so well begun, Frederick Horne-
mann, a German, was sent out in 1797, by way of Egypt, though Fezzan.
He appears to have reached the Niger, and died of sickness, as did Mr.
Nicholls, who attempted to penetrate the interior from the Bight of Benin.

In 1804, Park started again with a large and well-organized party, by the

way of the Gambia, to trace the Niger to its source. He succeeded after

many difficulties in reaching the Niger, on the banks of which he built a

vessel, in which he descended the stream, until, in a quarrel with the natives,
lie was killed at the rapids of Boussa. Eoentgen, a German, was also killed

in the attempt to penetrate into the interior from Morocco; and the Swiss

Burkhardt was carried off by dysentery, befbre even the years of probation
which were necessary to fit him in his own estimation for the work, were ex-

pired : but Adams and Eiley, American seamen, who had been cast on the

coast by shipwreck, obtained much useful information, visited and described

Timbuctu. As Sir Joseph Banks and Mr. Beaufoy had given the original
stimulus to African discovery, so Sir John Barrow maintained it, and by his

influence it was principally that in 1816 Captain Tuckey and Major Peddie
were sent out in command of two expeditions ; the former proceeded up the

Congo, but fell a victim to the malignity of the climate, as did the latter, who
never reached the proposed scene of his labours. He was succeeded by
Captain Campbell, and he again by Lieutenant Stokoe ; but these also died,

without being able to get beyond the confines of the Toulah country, in their

endeavours to reach the Niger. In 1818 Mr. Joseph Eitchie was appointed vice-

consul to reside at Murzuk in Fezzan, and in company with Captain Lyon,
reached tbat place, where he died, and Lyon returned in 1820. Their places
were, however, more than supplied by Dr. Oudeney, Captain Denham, and
Lieutenant Clapperton, who reached Murzuk in 1822, and early in the follow-

ing year were the first Europeans who sawLake Chad. Denham also crossed the

Shari, and reached the east coast of the Chad ; Clapperton and Oudeney pro-

ceeding westward, the latter died at Murmur; the former reached Sokatu, on
the river Quarama, an affluent of the Niger, which at its junction has a

southerly course, in the country of the Fellatahs, and with Denham returned

Bafely in 1825 ; immediately after which Clapperton undertook to penetrate to

Sokatu from the coast, which he succeeded in doing, crossing the Kong
Mountains, and reaching Boussa on the Niger, where he obtained informa-

tion respecting Park's death. This expedition was, however, fatal to the
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enterprising and successful traveller ; but his mantle fell on his servant,
Kichard Lander, who with his brother John left the coast of Guinea in the

spring of 1830, and early in the summer reached the JNiger, and traced the
course of the river to its embouchure in the Bight of Benin. The channel by
which they reached the sea was known to the Portuguese by the name Nun,
to the English as Brass Eiver. The extensive delta of the Niger was now
indicated by the numerous mouths by which it communicated with the Bight
of Benin. The confluence of the Chadda was also observed ; but the light
canoes in which the brethren made their adventurous voyage were unfit for its

ascent. In this expedition they were taken prisoners, and narrowly escaped
being sold as slaves ; in a subsequent one, Eichard Lander perished in a
skirmish with the natives. Two years after, an association having been formed
for the purpose at Liverpool by Mr. McGregor Laird and others, two steamers
were fitted out to explore the Niger : they reached the Nun in the autumn
of 1832, and from the lateness of the season suffered severely from sickness.
In the year following Mr. Laird returned, and Mr. Oldfield, with Lieutenant
W. Allen, explored the Chadda, which was not found to flow through so rich
or fertile a country as the Niger, though large commercial cities were found
on both.

During this time two expeditions had been made from the north and west.

Major Laing crossed the desert from Tripoli to Timbuctu in 182G, but was
murdered as he was proceeding westward. Een6 Caillie, a Frenchman, one
of the most fortunate of African travellers, succeeded in reaching Timbuctu in

1828 from the coast of Senegal, and from thence travelling northwards arrived
at Tangier in safety.

The southern promontorial extension of the continent had hitherto remained
almost unknown.* In the middle of the seventeenth century the Dutch had
formed a colony at the Cape of Good Hope, and the Boers in search of

pasturage had penetrated as far as the Sniewberge ; and from llobben, who
wrote in 1706, to Sparrman and Le Vaillant, as well as subsequently, after the

conquest of the colony by the English, from Barrow, we have accounts of that

country and its inhabitants, whether Kaflirs or Boajcsmans, as well as its

natural productions. It was not till the commencement of the nineteenth

century that the Sniewberge range was passed ; and IVfessrs. Trotter and
Somerville discovered the Orange lliver and visited the capital of the

Bcchuanas. Dr. Lichteustein and Dr. Burchell also gave most valuable

accounts of those people and their country ; but Dr. Campbell, a missionary,

passed through it, and attained a more northern limit, which was in 1835
exceeded by Dr. Andrew Smith, who penetrated as far as the southern tropic,
and explored the source of the Orange Iliver.

The displacement of the Kaffirs by the Zulu tribe led to the knowledge
of the Natal district, and to the emigration of Boers into it. To Caj)tain
Gardiner and his followers much of our knowledge of this country is owing ;

indeed, of late years English missionaries have done more to open the interior

of Africa than any other persons. Of tUo coast, however, our knowledge is

ba.sed on Captain Owen's surreys; but in 1837 Sir J, Alexander penetrated
on the eastern side into the territories of the Damaras, as far as the river

Kuisip and Walvish Bay under the southern tropic. In the same year
Mr. Holroyd and Dr. Kiippcll visited the provinces of Semen, the Tacazzi, with

the Blue and White streams of the ^ ile, the former iicnetrating into the

desert of Kordofan ; he was followed by MM. Ignaz Palme and Kusscgger ;

while M. d'Abbadie explored Abyssinia, a knowledge of which country was

further obtained by MM. Dufoy and Aubert, as well as M. Rochet d'llericourt;

and still farther by Dr. Beke ; while MAI. Lefevre, Petit, and Dillon gave

• B. Diaz in 1432 discovered, and Vasco de Gama In 1496 doubled the Capo.
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itineraries in Tigre ; the Baron de "Wrede visited Shoa ; and in 1841 Major
Harris explored that country on a mission from the government of British

India ;
Messrs. Arnaud and Sabbatier, under the auspices of the Pasha of

Egypt, ascended the White Nile ; and Messrs. KrapfF and Isenberg, mission-

aries, penetrated into the heart of the kingdom of Shoa.*
In 1841 a great attempt was made to explore the river Niger, by steam-

vessels, from its mouth. This expedition, however, though conducted, as

was supposed, under every possible advantage by Captains Trotter and Allen,
did not succeed in ascending as high as the previous expedition of Lander
and Becroft ; but the following year Captain VV. Allen, in one of the vessels

belonging to the expedition, explored the Cameroons or Dualla River and the

Bay of Amboises, or Ambas. In 1845, Mr. Cooper Thomson journeyed from
Sierra Leone to the country of Futtah Jallo ; and Mr. Duncan from Capo
Coast to Whydah, and thence to Dahomey and Abafudiah.

At this time attention having been drawn to the eastern coast by the
labours and researches of travellers in Abyssinia, and scholars at home—
among the latter, especially Mr. McQueen and Mr. Cooley—Mr. Leigh visited

the mouth of the Zambeze river, and Lieutenants Barker and Cruttenden
the north-eastern horn of Africa, the ancient Eegio Cinamomifera ; and in

1849, David Livingstone, a missionary, with Messrs. Oswell and Murray,
reached Lake Ngami, in 20° 20' south lat., subsequently discovered another

large lake, 200 miles to the north-west, and pushed their researches as far as

17^° south lat. ; while Messrs. Rebman and Kraff, starting from Mombas, de-

scribed two mountains covered with perpetual snow under the same parallel
to the west ; on the south, M. Gassiot explored the country to the east

as high as the Limpopo ; and Mr. F. Gallon proceeded towards Nourse
river as far north as Odonga in lat. 18° south on the west coast ; he further

explored the country to the 21st meridian east long., while Livingstone had
reached 26° 50' on the same parallel, and Stanislas Magyar, a Hungarian,
had arrived still nearer the Equator ; Mr. Andersson, extending the explora-
tion of Mr. Galton, crossed the country to Lake Ngami ; but it remained for

Livingstone, following the track of native traders in slaves, to cross from the
Atlantic to the Indian Ocean. In the north, Richardson, Overweg, Earth,f
and Vogel, with Church and Macguire, have traversed the countries north,

west, and south ofLake Chad, traced the course of the Niger already explored
by Park, and extended Denham's route to Yola on the Chadda. Drs. Baikie
and Hutchinson with Mr. May have successfully ascended the Niger and the
Chadda.

2 Information to he Expected.—The existence of mountains covered with

perpetual snow, to the south and east of the head waters of the Nile, would
seem, if correct, to confirm the accounts of ancient geographers, and lead to

the conclusion that the watershed of the continent of Africa is better defined
than has hitherto in modern times been supposed.

It may be assumed, without hesitation, that the centre of the promontorial
southern extension of the continent is a vast basin, imperfectly drained, occu-

pied by lakes, marshes, &c., and producing large rivers, especially towards
the east. This basin, surrounded on the east and south by the earlier rocks,

appears to be on the west shut in by ranges of moderate elevation and later

origin ; these connect with the Kong Mountains to the north which seem to

continue their trending west and north, to join the Atlas range, and then

surround, to the west, another basin, though of different character to the

southern, being arid and barren for the most part. What we have yet to

• A detailed account of all expeditions to Abyssinia and Shoa, previous to that date, will

be found in the President's Address to the Royal Geograpliical Society for 1844.

t Barth also reached Timbuctu, but made no astronomical observations.
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learn of the general features of this singular portion of the world's surface, is

the line of separation between these basins ; and probably this is not difficult

to determine from the general outline of the continent, and by analogy with
other continental masses.

The great eastern horn of Africa would suggest the extension of spurs
from the principal watershed in that direction ; the great lateral extension of
the continent on the north, and the knowledge of the parallelism of the Atlas
and Kong Mountains, would leave us Httle doubt that as one so the other must
be connected with the principal watershed by perhaps lower, but still con-
tinuous elevations ; and from these considerations, as well as from the con-
siderable altitude attained by mountains on the coast near the Bight of
Benin, it may be assumed that a well-defined watershed of very considerable
elevation separates the southern and northern basins, and connects the

ranges of the eastern and western coasts. This, if found correct, will give
new interest to Africa in its physical relations with other parts of the world ;

but wliether it be so or not, at any rate we know enough to see that the map
of Africa must be entirely re-constructed.

3 The Boundaries and Limits.—Africa is bounded on the north by tlie

Mediterranean Sea, on the east by the Red Sea and Indian Ocean, and on
the west by the Atlantic ; it is united to Asia by the Isthmus of Suez, in

breadth about seventy miles, and approaches, at the Strait of Gibraltar,
within twenty miles of the south western point of Europe, and about the
same distance from the south-western point of Arabia, i. e. Asia. Cape
Palmas is distant from Cape St. Roque, the nearest point of South America,
1759 miles ; the Cape of Good Hope is distant from Cape Horn 3591 miles ;

and Cape Agulhas from Tasraan's Head, Van Dieman's Land, 4576 ; Cape
Guardafui from Cape Comorin, 1567. It may be as well to add, in con-
sideration of the great eastern continent as a whole, that the Cape of Good
Hope is distant from North Cape 6301, and from Cape Navarin 8970 miles.

The angles of the normal figure of Africa corresponding so nearly with
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the extreme points of tlie continent, no comparison is needed ; tlie latitude

and longitude of these are as follow :
—

Cape Guardafui 11° 50' north, 51° 16' east

Cape Agulhas 34° 49' south, 20°

Cape of Good Hope .... 34° 22' „ 18° 29' „
Fernando Po 3° 48' north, 8° 43' „

CapeVerd 14° 43' „ 17° 34' west

Cape Tangier 35° 47' „ 5° 48' east

Cape Bon 37° 4' „ 11° 3' „
Suez 29° 58' „ 32° 34' „
Bab-el-Mandeb 12° 41' „ 43° 27' „

The superficial area of Africa, as given in the portion of this work devoted
to Physical Geography, is 10,550,000 miles, the mean 11,048,000.

4 The Coast Line.—The intersection of the lines forming the eastern

coasts of Africa makes an angle of about 30°; the coast of the !Red Sea

trending south and east, and that of the Indian Ocean south and west ; from
the Cape of Good Hope to the Cameroons the direction is nearly north north-

west, Irom thence nearly west to Cape Palmas, from which it describes

nearly an arc of a circle to Cape Non, thence north and by east to Tangier,
east and by north to Cape Bon, east and by south to the Isthmus of Suez.

The proportion between the area and coast line, according to Professor
Ansted's calculation, would be 811 ; according to Professor Guyot's 623 ;

between the normal figure and the coast line only 1037. The principal projec-
tions and indentations of the coast are at the eastern angle, which, measured
on the shore of the Arabian Gulf to Cape Guardafui, is 8°, or 480 geographical
miles ; the Bight of Biafra about 3°, or 180 miles ; and the Gulf of Gades,
which, measured from Cape Bon to the south-western angle, is about 4°, or

240 miles.

The linear extension of Africa is, from Cape Agulhas to Cape Bon, 4342,
and from Cape Verd to Cape Guardafui, 4008 geographical miles.

5 The Watersheds.—The lines of the watersheds of Africa have already
been faintly sketched, and, excepting on the north-west and south, there are

as yet no materials for more definite description of them.
On the coast of the Red Sea the Arabian chain, extending along the lower

course of the Nde parallel to the Libyan chain, the buttress of the Great

Desert, may have a general elevation of about 4000 feet, and culminate about

6000; the elevation of Meinfayah, near the centre, has been given as 5946
feet above the sea. To the south of the Hed Sea the elevation increases,
near the strait of Bab-el-Mandeb, the culminating point, Alequa, being given
as 10,308 feet above the sea ; and in the interior, about the sources of the

Atbara, it is still more considerable, Abbajaret being estimated at 15,000
feet ; between these mountains and Kilmanjaro and Kenia, supposed to reach

20,000, there may probably be a depression, but the central chain, of which

they are the outlying or projecting peaks, cannot, it may be supposed, be less

than 15,000 feet in elevation ; nevertheless of the mountains on the eastern

coast, as yet, we cannot be said to have any satisfactory information.
On the south, the principal range is the Sniewberge, which culminates in

Spitzkop, at 10,250 feet above the sea. Table Mountain at the southern

extremity has an elevation of 3582 feet, and projects in the Cape of Good
Hope, which rises 1000 feet from the sea ; while several distinct ranges form
buttresses to vast terraces, rising gradually to the principal elevation, the

longer slope being to the north.

Of the mountains of the western coast of the promontorial extension of

Africa, we know as little as of those of the east ; but the culminating point
of tlie Cameroons mountains, about the river of that name, falling into the

Bight of Biafra, is said to reach an altitude of above 13,000 feet ;
it may be

supposed, therefore, that these, and the mountains of Lupata, on the south

and east, are spurs from the central elevation, indicated by the supposed snow-

covered peaks west of Mombas ; and the former may be the nucleus of the
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coast ranges, which, continued to the west in the Kong mountains, are
not unlike those of the Cape of Good Hope in character ; many of the peaks
are said to reach the snow line, and cannot, therefore, have less elevation
than 15,000 feet. Nor, indeed, is the chain of Atlas, so much nearer
home, very much better known ; the more elevated portions are to the west,
and it appears to run in parallel lines, united by transverse spurs, from

Cape Nun to Tripoli, and may be considered as connected with the Libyan
system of Egypt ; secondary ranges extending on the west through Algieria
to Cape Bon, and on the east through Cyrene to the opposite angle of the

Syrtis. This chain culminates in Morocco at 12,789 feet, not, indeed,

reaching the snow line, but having an elevation as compared with it, accord-

ing to that of the Carpathians, Apennines, and Corsican mountains ; it may
well, however, turn out on further examination, that higher elevations have

yet to be discovered. Of the mountains of Senegambia, and of those which
form the watershed between the Senegal and Niger rivers, and extend in the

peninsula of Sierra Leone, nothing is known ; they probably form the con-

necting link between theAtlas and theKong ranges : from the size and character
of the rivers which flow from them, their elevation should be considerable.

6 Orographieal Classification.
—With so little information as Me possess

as to the extent, continuity, or elevation of the mountain ranges of Africa, it

would be useless to attempt any orographieal classification. It may however be
remarked with reference to the entire eastern continent, that as the divided

ranges
of the primary mountains of Asia seem to collect in the primary ranges

of Europe to the north, and to the south in Africa, the secondary ranges of

Egypt may in like manner unite in a central watershed, which separating
again to the west may, by its spurs, surroimd the Great Desert, and on the south
be continued in the coast to the Cape of Good Hope.

7 Classification of Rivers.—As the classification of rivers, according to

the system hitherto pursued in this work, depends on and results from the

classification of the watersheds, and the one is impossible to our presjiit
amount of knowledge, the other must be also.

In reference only to Africa, considered separately and not as a division of
the eastern continent, the Nile might be considered a primary river, as possibly

might some of the rivers of the north-east coast and those which flow into

Lake Chad from the south and east ; while the Senegal, Niger, Zambcze,
Coanzo, Congo, and Orange rivers would all be secondary, as would the smaller

streams which lose themselves in the Sahara; whih? tliose of the Gold Coast,

Benguela, &c., would perhaps be tertiary; as these latter are small, and as

the only primary river of any consequence is the Nile, if even that is to bo
BO esteemed, the hydrology of Africa is characterized by the importance of it3

secondary streams, difTering in this from Europe on the one hand, and from
Asia on the other. This inference, as well as that drawn from consideration

of the orography, seems borne out in a great measure by that which follows.

8 The Geolofjiral Formation.—This seems as simple as the outline, if wo
are entitled to form an opinion of the whole from the parts which we are

acquainted with. These are principally Egypt, Abyssinia, the Cape colony, the

Atlas and its subordinate ranges ; and from our knowledge, slight as it is,

recently indeed more enlarged with reference to Egypt and the southern ex-

tremity, it may be concluded * that 'the oldest rocks (whether crystalline,

gneiss, or clay-slate, here and there penetrated by granite) form a broken

coast fringe' around the Cape colony trom east to west, are surmounted by
sandstones of the Silurian system, and these again overlaid by carboniferous

strata: all dipping inwards as to a central basin. The older crystalline
rocks also extend tiirou<,di Abyssinia from the coast of the lied Sea, and cross

the valley of the Nile below ISubia; on these limestones rest, and form tho

eastern limit of the valley of that river ; while to tho west sandstone predomi-
nates, but surrounding some of tho oases, limestone presents itself, and its pro-

Sir R. Jrurchison'd Address to the Geographical Society, 1852.
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sence may account in some measure for tlieir fertility. In the Atlas as well as

the Kong range, argillaceous rocks seem to predominate ; but as in the east,

whether to the south or north, so in these the earlier rocks will doubtless

appear, and the eruptive rocks be found obtruding through fissures in the

more recent strata. On the east between the Limpopo and Zambeze granitic
rocks predominate, and near the latter basaltic rocks are found. As the geo-

logical character of the countries on either side of the Eed Sea is analogous,
BO no doubt it is in those opposed to each other at the Strait of Gibraltar :

both peninsulas, Arabia and Spain, may indeed be considered as physically

African, rather than European or Asiatic ; although it must not be forgotten
that districts of similar character extend along the southern coast of the

latter continent, and even across the valley of the Indus.

CHAPTER XXIV.

THE NILE.

5 1. The principal watershed.—2. The secondary ranges of the west.—S. The sources of tho
Kile.—4. The valley of Egypt.—5. The Delta.

rjlHJE principal Watershed.—To the slight sketch which has already been
JL given, but little can be added. The limestone ranges extend from tho
Isthmus of Suez to the cataracts of the Nile, where the primitive rocks are

found, especially the well-known Syenite, but between these is a district of
recent sandstone ; the extreme northern limit, from whence the limestone

ranges trend towards the isthmus, is Jeb-el-Mokattem ; these present to the

valley abrupt precipices, rise in rugged and broken masses, in some places
2000 feet above it, and are intersected by deep transverse ravines.

In the district between the Nile and the lied Sea, the centre is an elevated

plain,
the slope to the latter being one-third longer than that to the former,

m about lat. 28°. Granite and other primitive rocks appear between the lime-

stones of the coast and of the river valley, and pass into the interior ; the

highest peak here is El Ghorib, rising 6000 feet, and composed of primitive
rock, to the south of which the Jeb-el-Munum Fiyah has an elevation of 5000.

Sir Gardner Wilkinson represents both the sandstones and limestones as

resting on clay ; but this probably applies to the western districts alone.

The Abyssinian mountains rise by three successive terraces from the Eed
Sea, and attain an elevation of not less, possibly more, than 12,000 feet ; a large

portion of them are of schistose formation, and the eruptive rocks are fre-

quently protruded in the mountains of Tigre ; the superincumbent strata are
much distorted, and generally have an abrupt and precipitous appearance.
They are however in many places covered with verdure, and in this as in

the former, they assume considerable resemblance to those of southern Asia.
The mean elevation may be above 8000 feet ; the mountains to the south have,
however, as already noticed, a greater elevation, Abba Jarrat rising 15,000,
and Mount Buahal 14,364 feet,

_

2 TJie Secondary Ranges of the West.—These, like the extension of the

principal range to the east, are of limestone and sandstone, presenting a short

slope, or rather an abrupt escarpment to the vaUey of the Nile, and extending
into the Great Desert at a very inconsiderable angle with the horizon, though
the surface is diversified by sliglit elevations and depressions. The superficial
strata seem to have a thickness of about 100 feet, water not being found at a
less depth.

Passing to the north-west through ancient Cyrene, these ranges, increasing
in elevation, enclose isolated but most fertile valleys, which seem to correspond
not slightly with the oases of the desert. Here, apparently, the continuity of
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the chain of monntains is broken ; but to the west it is renewed, and extended
into the ranges of Atlas, as already noticed.

The parallelism and precipitous character of the ranges on both sides of the
Nile valley give it the appearance of having been formed by disruption.

3 The Sources of the Nile.—These are principally two ; but one of these
at least owes the fulness of its waters to the junction of several streams. The
Bahr-el-Abiad, or White River, is by most geographers considered as the more
important, possibly because its sources are unknown ; it should, however,
according to the theory adopted throughout this work, be the secondary
source, rising in the depression between the primary and secondary chains of
mountains : and Mr. Cooley, in his work on ' Claudius Ptolemy and the Nile,'

gives sufficient reasons for this conclusion. The results of the expeditions
sent to examine this river, by the Pasha of Egj^pt, as well as by missionaries,
lead us to suppose that in its middle course it forms a succession of exten-
sive marshes, stretching from west to east ; but that after being joined
near the tenth parallel by a considerable affluent from the east, where its course
becomes northerly, its stream is deeper and more rapid, occasionally spread-
ing to a mUe in width ; the

navigation is, however, interrupted by sandbanks,
which form a bar at its mouth, wliere it is about 500 yards broad ; its confluent

stream, the Blue Nile, being nearly 800, with a greater volume, and more
rapid flow of water.*

The sources of the White Nile seem to lie in the mountains of Komberat,
from whence it has an easterly course, and flows through a rocky channel,
broken by cataracts.

The Blue Nile, Bahr-el-Azrek, is a stream of altogether different character.

Strong and impetuous throughout its course, it overpowers the waters, and has
thrown up a bank of sand across the mouth of its contfuent stream ; in its upper
course it is called Abai or Abawi, and after flowing through Lake Dembea or

Tsana, assumes that by which it is better known. This lake, lying in about
12° north lat., and 37 15' east long., may have an area of 1200 miles ; its

length from north to south may be above fifty miles, and its breadth about
half its length ; its elevation above the sea is 5750 feet ; it contains several

islands ; on the south and cast the mountains which limit its basin rise 12,000
feet above the sea, to the west not probably more than 90(X), and the sources
of the Blue Hiver are m a marshy plain ; below this portion of the watershed
of its basin probably, however, other streams may be found to flow into the

lake, on leaving which the Blue llivcr is 200 yards wide ; but soon narrowing,
the waters descend in a series of falls thvougli a cleft in the volcanic rocks, so

rapid in declivity, that at fifty miles from the sources of the river it is said to

l)e GOOO feet below them, while its course among the mountains of Abyssinia
must be more than 5(X) miles, during which it receives numerous affluent

Btreams, especially
from the mountains on the right ; in its lower course it

has a considerable affluent, the Jabous, probably the same as the Maleg of
the Portuguese, and the Dedhcsa of Dr. Bcke.

The point of confluence is in 15° 31' nortli latitude, and 32° 30' east longi-
tude ; from tlience the river trends northward, and rusliing through a
narrow gorge between mountains of but little elevation, bends again to tho

east, and flowing through extensive plains, receives a considerable affluent,

the Tacazze, or Atbara, the ancient Astaboras ; from the right this river has
more than one source in the mountauis of Larta, and flows tlirough the country
of Tigre in a general north-west direction, joniing the main stream in 17° 45'

north latitude, which, from thence to the Mediterranean, a distance of

1350 miles, has not another affluent, a remarkable but not altogether siugidar
case among rivers, as has been usually asserted.

The great bend of the Nile, which commences at Assouan, tho ancient

Syene, nearly under tho nineteenth parallel, assumes first a south-westerly

• It should, howpvcT, be noted, tliat a coiiflicliiif; account pfivcs the Wliitc Nile a depth of

from three to four fathoms, and a breadth of from three to four miles above the point of con-

fluence.
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direction for 120 miles, and then trends north-west for as many more; through-
out this course it flows in a narrow channel ; and to the south of the twentieth

parallel falls over a ledge of granite rocks, forming what is known as the third

cataract or rapid ; from hence to the second is in direct distance about
130 miles, and from thence to Phdae, where at the first cataract the lower
course of the river commences, about 150 ; throughout this middle course

the banks of the river are either formed of the rock which limits its valley,
or of sand extending to the rock, and consequently incapable of supporting
vegetable life, nor, indeed, is the course of the river very dissimilar in character

below this first cataract.

4 The Valley of Egypt.
—It has already been noticed that the valley of

the Nile appears like a cleft in the mountains ; in no case is this of greater
breadth than about ten mUes ; while in the upper districts of Egypt it is

much less. Throughout the entire length of the valley, accumulations of sand
have formed strips of desert country at the base of the ranges by which it is

limited, and these being above the head of the water, even during inundations,
do not afibrd opportunity for the labours of the husbandman. On leaving
the granite district which indicates the edge of the Nubian Desert, the river

divides and forms several islands ; of these, Elephantine is the largest and
the last ; its position has always given to this island considerable political and
commercial importance. Formed of granitic rock, it owes the abundance and

beauty of the vegetation which has obtained for it the name of the '
Isle of

Flowers,' to the alluvial deposit with which the waters of the river, during
their rise, have covered it ; it is nearly one mile in length, and a quarter in

breadth, and is, excepting at the southern extremity, covered with gardens in-

terspersed with mulberries, acacias, dates, and sycamores ; at the south point
the bare rock rises above the river, and as this island was the favourite quarry
of the ancient Egyptians, it is more than probable that its present fertility
is the result of the reduction of its original level by the transfer of its rocky
surface to the temples, sepulchres, and pyramids of Lower Egypt.

Of the fertile districts of the Nile valley, that of Faioum or Falum, more

properly Phiom, i.e., the Lake, is the most remarkable ; it has not unaptly been
named the Garden of Egypt. Situated on the edge of the Nubian Desert,
under latitude 39|°, it is still subject to the inundations of the river;
Lake Moeris was formed by gigantic embankments extending across the

valley ; these have recently been discovered and surveyed by Linant, the lake

El Quorn, or Birket el Quorn, formerly supposed to be Lake Moeris, seems
to have been used to receive the overflow of the lake. The Bahr El Jusuf, or

Canal of Joseph, extends from the Delta southward for above 150 miles,
and is connected with the lake at Faioum, and numerous other canals

intersect the country in every direction where irrigation is possible.
The characteristic vegetation of the valley of the Nile is found in the

cereals, gourds, and leguminous plants ;
of trees, the acacia, date palm, and

sycamore ; the papyrus and lotus among the water plants. Of animals, the
most characteristic of the country are the crocodile, hippopotamus, buffalo,
and jerboa ; of birds, the vulture, stork, pelican, and ibis ; quails are very
numerous ; the insects of this country are still its plagues, especially the locust

and mosquito ; bees also abound, and their products are of much importance
in the social economy of the inhabitants.

5 The Delta.—That any difference of opinion respecting the origin of
this vast alluvial deposit should exist, appears not a little singular. That
it has been formed like the deltas of other rivers, which have derived their

names from this, cannot for a moment be doubted ; and although here as else-

where (as already recorded of the valley of the Indus), local and temporary
alterations may have been the result of earthquake action, or other causes, yet
the constant increase and extension of the land about the mouths of the Nile

must be mainly, if not entirely, attributed to the action of the waters of tho

river, especially during the inundations. The apex of the Delta is in lat.

30° 7', from which point to the sea its length is about ninety mdes, and it may
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have about the same breadth. As in other deltas, so in this, the channels by
•which the -waters of the river connect with the sea have frequently changed ;

the eastern and western branches, i.e., those of Damietta and Eosetta,
being in breadth 800 and 1800 feet respectively, are now the most im-

portant ; those of Bourlos and Dibe less so. Even the Indian accounts give
the site of Memphis as the original limit of the valley and the sliore of
the Mediterranean, and all below that point may, in the language of
the Father of History, be well termed the gift of the river. The depth
of the

de;^osit
varies from thirty feet at the extremities, to six inches.

From the hrst cataract to the sea the average fall is two inches to a mile,
and the mean velocity of the current three miles an hour ; the annual
rise of the waters, due to the periodical rains and melting of the snows on
the Abyssinian mountains, commences in June ; in September the whole delta
is submerged, and in November the inundation has subsided. The rise of
the water in Upper Egypt may be estimated as on the average thirty feet ; in

Lower Egypt as
twenty-four.

The shore of the delta is lined with laguncs characteristic of such forma-

tions, like those of the delta of the Po ; a bank of sand, thrown u]) by the
action of the sea waves, first creates lagunes, gradually turns them into lakes,
which in process of time become filled \\i\\\ the deposit which can no longer
be carried out to sea. The principal lagunes of the Nile delta are those of
Menzaleh Bourlos, Etko, and ^laraotis

;
tlie former, which receives the waters

of the Pelusiac and Tannitic branches of the Nile, is fifty miles long and

nearly one-half as broad, but very shallow ; its fisheries are still famous.
To the west of the delta are the famous Natron lakes ; these, eight in

number, are situated in a valley to which they give name among the secon-

dary ranges at the edge of the Libyan desert; they abound in crystallizations
of natron, or carbonate of soda and sea-salt.

CHAPTER XXV.

SOUTHERN AEEICA.

5 1. Watersheds of the south.— 2. Rivers of the south and west.— 3. Rivers of the

south and east.

'TTTATETiSHEDS of the SoKi"//.. — South Africa has already been de-

rV scribed as a country of terraces buttressed up by continuous mountain-

ranges, trending, for the most part, in the same direction as the coast. Tlieso

terraces rise gradnally from the sea to the summit of the ridge known as tlio

Koggcveld, Niewvcld, Sniewberg, or Storin])erg mountains, which, con-

tinued to till' nortii and east in the rugged ranges of the Mathlamba
or (^uatliianiba and Drachensberg, pass into those of ^Mozambique, the

anci( nt Luimta, or back-bone of Africa ; but tlie greater volume and more
constant KU])i)ly of the waters in tiie river of Natal, would lead to the

concluHion tliat tlie main water.slied of the central portion of Southern Africa

lies far to the west, and that, therefore, a considerable depression exists

between the mountain ranges of the south and the ])rincipal watershed, the

oullving peaks of which appear, as already noticed, near .Mombas.

'I'he mountains generally present a ^teep face towards tiie soutli, but slope

gradually towards the interior, so much so, indeed, tliat even on the northern

siile of tlie highest range the elevation f)f the mountains is not perceptdile.
The culminatiMg iH)inls are most ])roliably to be found near the sources of the

Orange lliver, attaining, i)robably,to an altitude of 12,(KK) feet ; the Compass
Berg, in Graaf Jieynet, rises i(),2.")0. The Orange River district forms

an elevated plateau, which slopes gently
" from the summits <)f the Math-

lamba range into the Kabhini desert, and the barren plains of the Bushman
IL C C



386 DESCRIPTIVE GEOGRAPHY.

Karroo, and the granite wastes of JS'araaqua land," wliile to the eastward it

gradually changes into undulating grassy plains, which, as they approach the

coast, and become well watered, are covered with luxuriant vegetation.
In journeying from the Orange Eiver to Natal, the traveller arrives

suddenly and unexpectedly on the edge of the Drachcnsberg, looking
down on the Natal colony, 5000 feet below him ; and so, in passing from the

E-oggeveld, he as suddenly overlooks the Great Karroo, from which the

peaks of the Winterhoch and Zeuerbergen do not appear of more than half

their proper altitude.

The summit level, passing along the ranges already named, may be esti-

mated at from 7000 to 8000 feet above tl»e sea ; and to the south, between it and
the lloggeveld, Niewveld, Zwartbergen, and Cold Bokkeveld ranges, which
culminate to the east in Compass i3erg, already mentioned as attaining an

elevation of 11,200 feet.* The northern branch of this range, taking a semi-

circular sweep, and joining the Stormberg, passes off to the north-east, while

a southern spur approaches the coast, forms the ranges known as Zwagen-
hoch, Boshberg, Winterberg, Katberg, and the Amatola and Buffalo heights,
and finally is lost in the rugged coast district of Kaffraria. These ranges
culminate in the Great Winterberg, at 7610 feet above the sea. The

average height of the plateau which they enclose may be 2500 ; here are

the fertUe valleys of the Sniewberg and Zwagenhoch, the head waters of

the Great Fish lliver, the Kat, and Burneen rivers, and further east, at a

higher level, the North Victoria : on the west, the Great Karroo extends

its surface of red clay, thinly covering a substratum of blue clay slate, diver-

sified by irregularly interspersed elevations, and intersected by abrupt hills and

ridges. To the south of the Cold Bokkeveld is a plateau of greater elevation

than the Karroo, but not of great extent ; in the same line, other similar

small plateaux of considerable elevation are found, and to the south of these is

a narrow plateau, not extending more than twenty-five miles in breadth, and

gradually narrowing to the eastward into a mere step or terrace ; its limits

are the Great Zwartzberg and Winterhoch, which extend westward and
southward in the mountains of the Cardon pass, the Drachenstein, Zon-
devend, Langeberg, and Outeniquas mountains, M-hich gradually subside

towards the ocean at Plattenberg bay : here are the sources of the Oliphant,
Warm-Bokkeveld, and Boschveld rivers.

The southern and lowest plain is a marshy, level tract of sand, broken by
fertile valleys, as at Caledon and Swellendam, and the Outeniquas land ;

here is also the forest of Zitz Kamma, and this plain extends between tlie

coast and Buffalo range into Kaffraria ; in Natal it is limited by the Eoode-

berg, and there, and in the Zulu country, spreads out into a rich champaign
of the highest agricultural capability. The upper plateau is drained, as has
been noted, by the Orange Eiver and its numerous tributaries ;

and these, in

their upper courses, are plcntifidly supplied with water, but in the lower,
often for years, present nothing but chains of pools.

It must not, however, be supposed that all these plateaux are irretrievably
barren and desolate, on the contrary, the watercourses are fringed with

willows, and the verdure of aU is most luxuriant ; and the lengthened north-
east slope from the western watershed presents fine prairie land. After heavy
rains even the Great Karroo evinces the fertility of the greater portion of its

surface in rainy seasons ; it has, however, tracts entirely destitute of water,
and, therefore, at first irreclaimable by man. Deserts also are found on both
sides of the Orange River, but the eastern districts are generally fertile.

Forests are not found in the west ;
in the south, the Zitz Kamma, in the

district of George the cedar woods on the Cedar Mountains, and on Large-
berg, are aU that can be noted. The Tsi Kamma forests are very extensive, and

* From the height of this mountain it might be supposed that the superior range lias an
elevation of not less thaa 16,000 feet, unless, indeed, it be the nucleus from whence tlie varioua
chains diverge.
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the kloofs of the Mulesber^, Bosehberf?, and the Amatola mountains are well

wooded, and afford valuable timber, as do the forests of Kaffraria
; but in

all cases these are only found on the southern, or coast escarpments of the

mountains, the interior and more gentle slope being invariably destitute of

timber, unless the -willows skirting the principal watercourses deserve that

name ; and this is the case with the principal grazing districts, as Beaufort,

Graaf-Beynet, Colesberg, Albert, and the Orange Biver sovereignty.
Of the mountains of the south, the Sniewberg may be taken as a type : it

is formed principally of sandstone strata, lying inncarly a horizontal position,
and thus presenting, on the southern escarpment, the appearance of a gigantic
wall of Cyclopean architecture, an appearance remarkably developed in the

Oudebergen, where the rock appears at the top, rising about forty teet, like a
low tower or bastion ; the portion of the Sniewberg, however, which is de-

nominated Kakaberg, is broken into beautiful valleys, covered with gra-s,
and interspersed with clumps of forest trees, among which many rare and
beautiful birds are found.

A distinction is, however, observable between the sandstone and sedi-

mentary rocks and the granitic ranges : the former are, however, the charac-

teristic features of the orography of Southern Africa; the latter prevail
on the Khamies, Paarl, and Blue mountains, as well as on Lion's Head and
Table mountains.

2 Mivei's of the SotitJi and West.— The most important river of the

southern extremity of Africa, is the Orange, or Gariep, which rises in the

Mathlamba range at a considerable, though unascertained, elevation. As
this range attains an altitude of 10,000 feet, the sources of the river are not

probably of less elevation than 6000; in its upper basin, the streams are con-

fined within very narrow channels, and it is here called the Black Biver, from
the colour of its waters ; it flows in a south-westerly direction through tlie

valley formed by the ranges of the Mathlamba for more than 100 miles,

receiving the affluent waters of numerous mountain torrents, and issuing by a
narrow pass, is increased by the waters of the Kraai, and then, trending -N^est

and north-west, by those of the Caledon, about 250 miles from its source. To
this point it is known as the Nu Gariep, and here the river is 930 feet broad,
but only two and a half deep, and flows iu a channel the banks of which rise

twenty-five feet.

The Caledon, orMogokarre, is a rapid stream, and in summer its waters

are on a level with the banks, and often twenty feet deep ; it attains a breadth
of ;KX) feet, and receives some consideiaDle alHuents. Of tliese, the Tlotse, and
Saule, or Little Caledon, deserve notice ; tlie latter, called by the natives

Putiatsana, possibly the Antelope Biver, rises from two sources in tlie Basutos

country; its waters are pure and limpid, their bed being very liard ; it is

noted lor the peculiar fish inhabiting its waters. The Caledon is more than 200
miles in length, and its waters vary in colour from yellow to brown, and even

deep black.

From the junction of the Caledon, the Gariep flows for 150 miles in a north-

westerly direction, and receives tlie Ky Gariep, known also as the Yellow or

Vaal river, from the north. This river has also numerous aflluent streams
from the south : the AV'iJge ; the Kland, a fine clear stream, flowing in a rocky
bed in which pebljles are abundant, especially agates ; the Mull, and the

Liebenberg, all rising in the Wittenberg mountains
; also a wide and rapid,

but usually fordable tributary, the Mooi, which winds through an extensive

valley. The Vaal is also called the Likwa, and from its junction tho

river takes a south-west direction, receiving the waters of the Bhinoster,

Vals, Boralla, Zand, Vet, Hart, and Biet; from the mouth of the Vaal
to the sea may be 550 miles. Lower down the river, in its westerly
course, three streams unite on the left : the Visch or Hartcbeest,
the Zac, and Great Biet, which have their rise in the northern slopes
of the Niewveld and Boggeveld mountains; and on the rigiit the lish
Borradaile Oanop or Oup, flows through tho Namaqua laud, rising in

c 2
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mountains which, thoui^h attaining an elevation of 5350 feet above the sea,
are to tlic east of the western watershed.

In addition may be mentioned the Makaling, or Eiver of Aloes, which,

flowing from north to south, is a tributary of the Orange Eiver ; and the Nama-
gari, which may, perhaps, be esteemed the principal source of the Vaal

; it

receives a considerable affluent, the Enketuane, from the south, and from the

point of junction changes its original l)rown colour to the yeUow which gives
name to the Orange Eiver, and which is derived from the sand which is brought
down by its upper waters and mixed witli the calcareous formation tlirough
Avhich it has its middle course. The Sea-cow river is important as collecting
the waters of tlie northern slopes of the Sniewberg and Eoodberg, although it

is rather a chain of enormous and very deep pools connected by canals than a
river ; its banks are covered with reeds, and abound in game.

The Oninjje Eiver, especially in its middle and upper course, is broken into

many beautiful falls, and is remarkable for the fertility of its banks ; the

upper course is tlirough rugged mountains, the lower through arid plains,
where its course is marked by the willow and mimosa trees which fringe its

banks ; its length must exceed 100 miles. Agates, opals, cornelian, and jasper
are found in abundance in its bed. Its lower course is also obstructed by
falls, and its mouth by a bar, which make it entirely useless for commercial

purposes.
The next important river of the east is Oliphant Eiver, which rises in the

southern extremity of Cedarberg ;
this is by some considered as more properly

to be called Elephant Eiver : it has a broken and irregular course of about
150 miles, but is never deficient in water, and can be navigated by small craft

for twenty miles from its mouth ; it has several considerable affluents, the
most important being the Hantam and Doom.

The Berg river flows from the north of Cape Town into St. Helena Bay ; its

volume of water is so considerable, that until lately it was crossed by a floating

bridge.

3 The Rivers of the East.—Of these the first is the Breede, which, falling
from the southern slope of the Warm Bokkeveld, the watershed of the

Oliphant Eiver. in its upper course runs parallel to the Berg ; its affluents are
the Kex and Zondereinde ; it is a considerable river, but its navigation is

impeded by a bar at its mouth, but this has never less than twelve feet of

water, and the river is accessible for vessels of that draught for forty miles
from the St. Sebastian Bay.

The Guaritz drains a large area ;
it has its principal source, the Gamka,

in the Niewveldberg ;
this has a considerable volume of water, and is

remarkable for the beauty of the flowers found on its banks. It is joined by
the Oliphant Eiver on the left, and lower down the united streams receive the
Taw from the right j it is a weak stream in summer, but in winter is rapid,
and considered very dangerous. One of its affluents, the Dvvyka, i.e., mouse-

coloured, is so named from the grey sand which forms its banks ; it has not
much water, but is about 100 yards in breadth.

The Gamtoos or Kamtoos also rises in the Niewveldberg, but has its

eastern source, Buffalo Eiver, in the Sniewberg ; it is a considerable stream,
and navigable, but a bar, dry at low water, obstructs the mouth. The Buffalo

or Buffaljagt is a deep and rapid stream, flowing over a stony bed ; its bauks
are clothed with acacias.

The Bushman Eiver rises in the eastern slopes of the Compassberg, and
falls into Alysa Bay ; it is a considerable river, but receives no affluents of

importance ; the scenery of its valley has been thought worthy of notice.

The Great Fish Eiver rises in the eastern spurs of the Sniewberg ; it has
a tortuous course, but its affluents are not considerable : one of them, the

Brak, is, however, a considerable stream, and often impassable, and being
obstructed by a bar of shingle at the mouth, spreads into a considerable lake :

the quantity of water which this river presents is very variable, at one lime
it is little better than a string of pools, at another it has risen seventy feet ;
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like the otlier rivers, it lias a bar at its mouth, but there is never less than
seven feet of water upon it. The banks of this river, formed of stiff blue clav,
descend gradually from the elevated plains on either side ; on the east it is

fringed with wood ; there are hot and petrifying springs on the right bank
;

its course may be estimated at nearly 250 miles.

The Keis Kamma has a course of about seventy-five miles, and its entrance
is impeded not only by a bar, but by the surf which beats over it, and the

rocky reefs which extend from it.

Tlie Kei rises in the western slopes of the Stormberg ; it may have a course
of 150 miles ; it has two affluents of the same name. Passing northward tlie

short slope of the Mathlamba mountains and Drachensberg, present numerous
small rivers ; of these the St. John is the largest ; its native name is Umzim-
vubu ; its affluents are principally from the left, and fall from a projecting
terrace of the mountains, which is buttressed up by the Little Quathlamba
range, from the northern side of which the llmzimyate, or Tukela river,
draws its important southern affluents. The St. John may have a course of
150 miles, and is navigable for small vessels, but the other rivers between it

and the Tukela are much smaller
;
this latter stream has probably a greater

length, and drains a more considerable area; its principal source is also called

the Umzimyati, or Buffalo, but it may be said to be formed by the confluence
of three rivers, the Umzimyati on the north, the Tukela, or Utukela, in the

centre, and the Mooi, or Impafane, on the south ;
the Tukela has numerous

affluents ; coal is said to abound in its basin ; the north-eastern sources are in

close proximity to those of the Umpoota, which falls into the southern extre-

mity of Delagoa Bay, the intermediate semicircular space being occupied
principally by the St. Lucia river.

Of the territory drained by these rivers it may be noted that it has three
natural divisions—that of the coast, which is adapted to the cultivation of

cotton, and the productions of sub-tropical climates ; the thorn-land, on which
the mimosa is the prevailing shrub ;

and the forest and open districts of the
hills and table lands ; this latter is well watered, and aflbrds plentiful su])j)lie3
of timber ; many of the mountains here are of basaltic and porphyritic
formation, but, as to the south, sandstone prevails.

Further north and ou the eastern coast our knowledge is very limited. The

Limpopo, a considerable river, rising in the northern extremity of the Drachen-

berg, has first a northerly and then an easterly course, and ])ossil)ly falls into

Delagoa Bay ; English river, an estuary in this bay, receives the waters of

several streams, is navigable for large vessels for forty miles, and for boats

2rX) ; beyond this the great Zambeze, or Leambye, so lately described by Dr.

Livingstone, drains a large area bet« ecu 10^ and 18° south latitude, flowing
from the eastern slopts of a table-land, from tlie north and west of which the

Congo and Coanza have their rise also, and enters the [Mozambique Ciiaiuu'l

by several mouths, extending over nearly seventy-live miles of coast, from the

Luabo* to (^uilimane; one of these mouths is navigable, and good coal is

reported as found on its banks.
This river docs not flow from Lake Xgami, as had been thought, but it

seems more probable that this lake lias no outlet for its waters. It is situated

under the twentieth parallel, is thirty mih'S long and fifteen broad, ;i713 I'eet

above the sea, and receives the waters of several streams, among wiiieh the

Tioughe has a long and tortuous course froin the north and west through u

marshy country ;
its l)anks are swamjiy, but covered with lu\.ui'i:iiit vegeladon.

To the north of the Zambeze, near the tenth parallel, is the hiijer hake

Nyassi, the Sea, through wliicii a considerable river llo\\s. winch may pos-

sibly be that which reaches the sea near (^uilcja; it is the Lake Mar.ivi of

the ancient maps. Further northwarti, the mountains approach nearer

* Dr. Livingstone's party lias just oiittrtd lliis ri\ir from tlie .sia lo asciinl, ri.i Icli, into

tlic interior.
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the coast, yet there are still some considerable rivers which have their rise in
the High mountains already noticed, but of these we have little satisfactory
information ; the more northern probably have their sources in close proxi-
mity to those of the Nile. Besides the lakes already mentioned, others exist

northwards as far as the equator, and it seems probable, as has been hinted

already, that the centre of the soulliern tropical region of Africa is an exten-
sive marshy district, in which the rivers originate which flow both east and
west into the Indian Ocean and into the Atlantic. Burton and Speke have

penetrated nearly 500 miles into the interior from Zanzibar, without having
seen the mountams or the lake. A well-defined watershed, however, extends
from the valley of the Orange river between the sources of the rivers which
fall into Lake Ngami, and the iS'orse river, which enters the sea to the north
of Cape Frio: between the Norse and the Orange river is the Swakop,
which has its channel from 800 to 1000 feet below the general level of the

country.

CHAPTER XXVI.

EIVEES AND WATERSHEDS OF THE WEST AND NOETII.

§ 1. The Congo.—2. The Niger or Quorra.— 3. The Senegal and Gambia.— i. The waterslieds

and rivers of the north.—5. The Central Basin.

rWlHE Congo.
—Of the watersheds of this coast nothing is correctly known;

# of the rivers as little. From the Walfish Bay to the Coanza the

coast is almost terra incognita. This may, however, be said of it, that

with the basin of the Congo its character changes altogether, resembling
rather the districts of the eastern coast, having abundant vegetation, resulting
from a most fertile soil combined with a hot and moist climate ; yet of this

great river, abounding as its valley does with natural wealth of all kinds in

abundance, we know little more than that it is said to have its rise from two

principal sources, the northern of which originates in a lake ; that ninety

leagues from the sea it is still four miles wide, but lower down, about 110
miles from the mouth, it forms rapids between cliffs of slate ; these form the

table land at the base of the mountain ranges, in which the sources of the river

must be looked for ; and the plain above is fertile and healthy. In the lower
course of the river the banks are clothed with luxuriant vegetation ; it is here

a broad, very deep, but not very rapid stream, overflowing its banks in

summer, and inundating the surrounding low lands.

2 The Niger or Quorra.— While the Congo has a westerly course, the

Niger, Joliba, or Quorra has at first an easterly, to the north of the Kong
Mountains, among the western extensions of which it is supposed to have
its sources, at an elevation considerably below 2000 feet ; but it is probable
that other sources than those of which Laing heard, and which form the Joliba,
exist to the north and east, and that the principal source is the Alimar. Like the

Congo, its upper waters are navigable tor vessels of considerable size ; and it

also forms rapids in passing througji the defile which separates its upper from its

lower basin: its valley is broad and fertile, often inundated by the waters, which
in one place form a considerable lake, called Debo, and lower down bifurcate,

forming extensive insular tracts : its navigation is, however, impeded for more
than 100 miles in its passage through the mountains : in its lower course it

forms many branches, stretching through an extensive delta to the sea, the

principal of which are the jSew Calabar, Nun, Bonny, Forcados, and Benin.

The river varies from one to five miles in width, may have a course of more
than 2000 miles in length, and a basin exceeding that of the Nile in area ; tlie

principal affluents are the Sakkatu and Chadda. The influence of the tidal

wave is said to extend about 120 miles from the sea, below the mouth of
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the Chadda, formerly thought to flow from Lake Chad, but now proved
to derive its waters from the central watershed already referred to : it is

equal in breadth, but not in depth, to the parent stream ; this affluent is from
the left, as are the Mayarrow and Coodonia. The Bonny River lies between the
New and Old Calabar Rivers, and is the most western mouth of the Niger ; the
Benin mouth gives its name to the extensive bight into which the river flows.

The rivers which have their rise in the southern watershed of the Niger
have but comparatively short courses, though most, like the Old Calabar, enter
the sea by considerable estuaries.

3 The Senegal and Gambia.—Not different in character are these rivors
from those already noticed : their courses have been estimated at 1000 miles,
but may not improbably be more ; they have their sources in the reverse slopes
of the watershed of the Niger ; their upper courses are through fertile and

conyiarativcly healthful regions ; they form cataracts in the deflles through
whicli they leave the plateaux, and in their lower course flow through alluvial

plams covered with most abundant vegetation, but moist and ])estilential.
Vessels of some 150 tons may ascend to the rapids of the Gambia ; and the
Cazanianza—which enters the sea more than fifty miles from the known point
of connexion—is considered one of its mouths. The Senegal has its rise in
two principal sources, of which the Black AVater (Ba-fing) rises at an elevation

probably not inferior to that of the Niger ; its upper waters flow through a more
broken countrv, but its lower course is so nearly level that the tidal wave
extends its influence for sixty leagues up its stream. The delta of this river
lies between its two principal channels of communication with the sea, from
whicli the apex is thirty -five miles ; these are, however, obstructed by sand-
banks

;
in the rainy season small vessels ascend to the rapids : the principal

affluents are the Kokoro on the right, and the Faleme on the left, both being
in the upper basin.

4 The JVaicrxhcds and Rivers of the ^orth.—The culmination of these
watersheds on the western coast of the continent has already been noticed. The
principal of the ranges, known to Europeans by the collective name Atlas,
commences at Cape Geer on the Atlantic coast, and trends in a north-easterly
direction through ^Morocco : this is known to the natiA'cs as Djibbel Tclge, and
from it a lower range, but culminating in a lofty peak, said to exceed the snow
limit, extends in a south-westerly direction to Ca})e Non, forming the northern
watershed of the river Drah, which falls into the sea sonu' thirty miles to the
soutliward : it was formerly supposed to lose itself in the Desert, after a course
of about 250 miles. Of the southern slopes of the Atlas Mountains we know
but little : the spurs on the west are probably continued in the watersheds of
the Niger and Senegal ; they must enclose fertile valleys towards the Sahara;
the descent is by gentle declivities.

Tiie chain of the Greater Atlas with its spiirs extends to the north on

Cajies Spartel and Bon, while the Lesser Atlas stretches to the coast on the

north and west as far as Ceuta : the former is known to the natives as Djebel
Tedia, the latter as Errif; this does not exceed 2()(X) feet in height; both,

however, have tlicir origin in the central knot, where the rivers Morbeya
Omerl)crgh, and Miilwia, or Mahala, have their sources : further to the cast

are the mountains <^f Algeria, wliich culminate above GtKJO feet, and are broken

by the deej) valleys of several rivers wliich flow into the Mediterranean. To
the south of these another range is found, at considerable distance, which, from
the course of the river, should be the i)rincii>al of these ranges : it is tliought,

however, not to attain so great an elevation, though having greater breadth

and solidity, features analogous to those already observed in other mountain

ranges : the valleys between are of great fertility, and are not ]irobably
exceeded in this respect: portions of this range are known to the natives jis

Djebel Amcr. The southern slopes of these mountains are eoniinued in

parallel ranges of undulating elevations, enclosing valleys, the fertility of

which decreases as the Desert is ajiproached and the absence of water is felt.

On the north the spurs arc extended to the coast, in one place only, to tho
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east of Algiers, presenting a level surface ; on tlie plain of Metidyah tlio

Nefasa hUls stretch eastward towards the Gulf of Cabes.
In its geology this district seems to have analogy with those of Spain and

Asia Minor ; over a large proportion of the surface calcareous deposits pre-

dominate, as also do sandstones ; saliferous deposits are also abundant ;
its

mineral wealth must be very considerable : copper abounds, to the west
iron and lead are also worked, while antimony is plentiful in the Tedla range.
Forests of oak and cork clothe the sides of the mountains, the white pojjlar
abounds in the valleys, the olive flourishes, and the dates of the soulliern

slopes are famous. Of the rivers of the Atlas ranges little is known, the

Morbeyah Omerbegh, or Umm-er-shieh, has a north-westerly course of pro-

bably 250 miles, as may the Mulwiah and Shelliff, or Chinalath, which flows

through the marshy Lake Titteri : the other rivers, Isser Sumeim, Wad-el-

Keber, Seibous, and Mejerdal are less considerable ; the Seibous may have a

course of 100 mUes, and was formerly navigable: that of the Mejerdal, or

Medjerdal, approaclies 200 miles: these all lie westward of Cape liou, to

the east of which there are no rivers except the Nile. The Seibous, or

Sebus, and Morbeyah flow into the Atlantic. All these rivers are ra]iid in

their upper coui'ses ; and those which flow to the west have numerous allluent

streams.

Characteristic of the change in the face of the country towards the east are

the lakes of Benzerta in Tunis, the one at the foot of the limestone mountain
Gebel Ischkel, of fresh but turbid water, three and a half miles long ; the
other nearer the sea, of salt water, five and a half miles long : they have been

always noted for abundance offish. The lakes are of an average depth of five

fathoms, and separated by a neck of land two miles wide, through whicli a

meandering channel, called Tinja, connects their waters : mineral springs
are found at the base of Gebellschkel, and the surrounding country having a
surface of sandstone and marl is highly fertile ; similar lagunes to that of

Benzerta, and also connected with the sea, exist at Risifa and Tunis, the
latter of which is twelve miles long; on the east also, inland, intermittent

streams form marshes and occasionally lakes, and here Lake Melgig, which

may be above twenty-five miles long by fifteen broad, receives the waters of
the Adje, a considerable river having a course of above 200 miles from the
north and west.

5 The Central Basin.—The famous Lake Chad occupies the lowest part
of the central basin of North Africa. The area of the lake is very considerable,
and has been stated as 200 miles in length by 150 in breadth ; but of this, not-

withstanding its recent navigation, we are yet in doubt. The elevation of its

surface above the level of the sea has been computed at 1200 feet, but tlie

depth of its waters is inconsiderable ; its form is irregular, its shores formed

by verdant pastures, interspersed with marshes and thickets, the haunts of
wild animals ; it receives, from the south and west, the waters of the Shary
and Jeou, and probably otliers fiom the east, and has been thotight to dis-

charge its surplus waters by the Tsadda or Chadda into the Niger, this opinion,
however, has no evidence to support it ;

it contains several islands. The
Shary is a considerable stream, entering the lake by several mouths, and
being in some places a mile in breadth : the same name has been applied to
the Chadda.
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CHAPTER XXVII.

OF NOETH AMEllICA.

J 1. Historical sources of our knowledge of the interior.—2. More recent information.—3. Of
the boundaries and limits.— 4. Of tlie coast line.—5. Of the watersheds.—6. Of orogra-
phical classification.— 7. Classification of rivers.— 8. Geological formation.

MM ISTORICAL Sources of our Knowledge of the Interior.—Theinterpo-
J^. sition of tlie French province of Acadia between the Britisli settlements
in Newfoundland and New England produced jealousy and antagonism
between their inhabitants, while its connexion with Canada, maintained by
means of the natives on the St. John's lliver, gave unity of action to the one
w hich was altogether wanting to the other. The habits of the French settlers

also led them into closer connexions with the natives, so that several of them,
as the Baron de Custine, became heads of tribes, and possessed of large
tracts of country in right of their wives. The fur trade, the great source of
wealth in the early days of those colonies, and by no means an unimportant
one in some places at present, in the excitement and variety which its pur-
Buit aflbrded, offered greater inducements to the French than to the Anglo-
Saxon races, who, true to their nature, became for the most part agricultural ;

and thus it happened that the early exploration of the interior of North
America is due to them rather than to \is ; ami the routes across what are
now New Brunswick, and the States of ]\[aine, Vermont, and New York, by
the St. John's, Penobscot, and Hudson rivers to the St. Lawrence, became
fajiiiliar to them ; indeed it may be assumed that much of the interior of that

part of the country was bettor known to the early French colonists than until

very lately to those now residing there.

To them also belongs the honour due to the exploration of the basin of the

great lakes, and from thence of the Mississippi valley, which was effected by
La Salle and De Tonty iii the year 1678. Tlie actual discovery of that river,

however, is due to Marquette and Jolielte, some five years before.

La Salle was commandant of Fort Cataraqui on Lake Ontario, at the

mouth of the river of the same name. kno\\ n also as Frontenac, and now as

Kingston ; he built a vessel on Lake Erie, which he traversed, and reaching
Lake Huron landed at the Miamis, since called St. Joseph's Kiver, crossed

from thence to the Illinois, and descended the main stream to the Gulf of

Mexico ; here he was murdered by his own men
;
but subsequently the French

established themselves at the mouth of the river under Lemoigne d'Il)ervine,

and De Tonty made several voyages up and down its stream, so that its

course and the mouths of its affluents became familiar to tliem.

It should be observed that the Jesuits, and more especially the Eecollets,
were active in stimulating and assisting in all attempts at discovery in the

interior from Canada.
After the conquest of Mexico the Spaniards, as already noted, had esta-

blished forts on the northern sliores of the gulf, and pushed their discoveries

to the north-west and east until California on the one hand, and even Florida

on the other, became known to them.
In 1540 Fernando de Alarcon ascended a great river at the head of the

Gulf of California for eighty leagues, aiul Francisco de Coronado explored a

large breadth ofcountry to tlie east, probably that lying about the sources of the

Gila, and from thence extended his researches into level plains, covered with

herds of buffaloes, probably the prairies about tlio Arkansas and Platte rivers.

These expeditions had originated in the fallacious accounts given by
Friar

Marcos de Niza respecting countries he said lie had visited in an encu-avour

to reach others to the north-west of Mexico, of which accounts had been
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given to the Viceroy by Alvaro de Cabez Vaca. In 1539, however, Fernando
de Soto had sailed from Cuba, landed in Florida, travelled northward to the

Chickasaw country, in latitude 35° or 36°, and thence turning westward

reached the Mississippi, there died and was buried, his remaining companions

returning by that river to the sea, and thence to Mexico.

In California the Jesuits atoned for the falsehood of the Franciscan, for an

expedition undertaken for the settlement of that country by Isidro de

Atondi having failed, they procured, in 1696, warrants authorizing them to enter

it for that purpose ; and lather Salvat ierra and his brethren founded an esta-

blishment at Loreto, on the eastern side of the peninsula, in 1697, and within

sixty years had added sixteen others, stretching from Cape St. Lucas to the head

of the Gulf. But notwithstanding the success of their efforts towards the edu-

cation of the natives, the Order was suppressed and its members exiled from
the scene of their labours in 1767, and their places supplied by Dominicans.

California became a province of Mexico, and the western coast was imme-

diately occupied.
On the east coast, settlements were made in North Florida by John

Eibalt under the French flag in 1562 ; and at May's River, to vshich the

name Carolina was given, by Rene Landonier, in 1564 ; but the settlers

were dislodged by the Spaniards, as these were again by the French under

Dominique de Gourges in 1567, and from them no knowledge of the interior

resulted. Nor were the first settlements made in Virginia, at Roanoke and its

neighbourhood by Armidas and Barlow, by Sir R. Greenville, Lane, and White,
under the direction of Sir W. Raleigh, more fortimate ; nor was any permanent
settlement effected until the division of Virginia between the London and Ply-
mouth Companies, by James I., in 1606, when one was formed at Powhatan
or James River by the former, under Mr. Piercy, brother of the Earl of

Northumberland; and in 1607, the latter Company established settlers below the

Sagadahook under Captain G. Popham ; and in 1614 the Dutch established

their first settlement on the Hudson ;
in 1620 the occupation of New England

commenced at Plymouth ; while in 1627 a colony of Swedes settled on the
Delaware ; the following year Endicott settled at Naumkeag in Massachusetts

Bay, since called Salem ; and in 1633, Lord Baltimore placed a colony in

Maryland, and two years after, Fenwick established a settlement on the Con-
necticut

; in 1669, Sayle commenced a settlement in Carolina, as did Pcnn in

the district subsequently called after him, in 1682 ; Georgia was not occupied
•until 1732.

The operations and knowledge of these settlers, they being agricultural
in their habits, were for the most part confined to the sea-board, but yet
the excitement of the hunter's hfe, and the profits attending the trade in

peltries, carried some of them into the interior, and probably across the Alle-

ghanies, yet of the countries to the west of these mountains nothing waa
known but from the accounts of La Salle, de Soto, &c., until the relations of
the Indian traders induced James Maclure and others to explore the country
now called Kentucky in 1754 ; it was settled by Daniel Boone in 1773. Ver-
mont had been settled in 1764 : and thus imperceptibly the knowledge of the
eastern slope of the American continent had been extended, and its interior

basin explored. Of the unexampled rapidity with which this was after-

wards accomplished, no greater proof can be adduced than that Kentucky
became one of the States of the Union in 1792. But the exploration of the
eastern part of the basin of the Mississippi was too independent and uncon-
nected, too much the accidental result of individual interest, labour, and enter-

prise, to adrnit of description. It -was otherwise to the west and north.
The cession of Canada by France to Great Britain in 1763 giving peace to

North America, the energetic spirits who had found congenial employment
in it, and habituated themselves to Indian life, became for the most part fur

traders, and in consequence a great extension of that trade took place. Tlie
followers of De Salle, De Tonty, and Hennepin had ascended Red River and
the Missouri, and no doubt most of the affluents of the Mississippi, as well as
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the motmtains from which they descend, had by this time become known to the

trappers and voyageurs ; and about the middle of the eighteenth century the
existence of a great river to the west, flowing into the Pacific, had also become
known ; though the origin of that knowledge is buried in obscurity. It may be
concluded, however, that the fur traders obtained it from the Indians, as Lepage
Dupratz is said to have done ; it is usually, but without reason, attributed to

Jonathan Carver, who published Travels through the Interior Parts of North
America, in 1778, and who first calls this river the Oregon, as he does the moun-
tains from their perpetual snows the Shining Mountains. Notwithstanding,
liowever, the want of originality in his work, there can be no doubt that, like

Mandeville, he contributed very powerfully to the inducements to future explo-
ration. But a further inducement was not long wanting. In 1771 John
Ileame, in the service of the Hudson's Bay Company, set out to discover a
river, spoken of by the natives as

" thd far-off Metal River," since known as
the Copper-mine Kiver, and pursued its course to the sea. This discovery of
the sea, so far as 20° westward, as Heame computed, of Hudson's Bay, revived
the hopes of discovering the Strait of Anian, of Maldonado, and Juan de Fuca ;

and accordingly the English Parliament altered the terms ofa reward of £20,000
offered in 1745, for the discovery of a north-west passage through Hudson's Bay,
to the discovery of a passage in any direction from the Atlantic to the Pacific,
northward of the 52nd degree of latitude. This produced, as has been shown
(History of Maritime Discovery), the voyage of Cook: the consequences of
which have been also noted : but it did more, it led Alexander Mackenzie first

to the Arctic, and then to the Pacific Oceans, and the path once opened has
never since been closed,

Hearne in his three journeys to the Copper-mine River had discovered
Great Slave Lake, and must have been acquainted with the existence of the
other great lakes with which it is connected, and of rivers flowing into them
from the west.

The traders of Canada had organized an extensive association, under the
name of the North-West Company, in which all the French elements were
included, their right of trade being, as they not unreasonably supposed, alto-

gether irrespective of the charter of the Hudson's Bay Coinpany, since they
existed before the cession of Canada to the English, and the King of England
could not of course grant what did not thus belong to him. They acted on this

belief, and extended their forts and trading stations up the Saskatchewan and
other rivers, and approached the base of the Rocky Mountains on the west ;

while to the north and east they infringed upon tlie frontier of their chartered
rival. The journey of Hearne was an isolated eflbrt, but those of Mackenzie
were indeed most important in their results, but not othem ise distinguishable
from many made by the servants of the North-West Company, who were
remarkable for their energy and enterprise. In his first journey in 1789
he traced the waters of the Slave and Peace rivers, and passing through Slave

Lake, entered the river since known by his name, following its course to the
Arctic Sea : in his second, in 1792, he ascended the Peace River for about 200
miles, and wintering there, the next year crossed the mountains to the
sources of the Tatouche Tesse, afterwards named, from another servant of the

North-West Company, Frazer's River, the course of which he followed for

some distance ;
but finding it trend southward, and tlie accounts of its cha-

racter by the natives not being satisfactory, and indeed, supposing it to be the

Columbia, he returned on his steps, and striking westward across the country,
reached the small river known as Mackenzie's Salmon River, and was borne
on its waters to the Pacific, recording the fact on the rock at Point Menzies,
which had been so named by Vancouver only six weeks previously.

The cession of Louisiana by the French to the United States, in 1803,
directed the attention of that government westward, and in 1804 Captains
Lewis and Clarke were sent to exj)lore the Missouri. Having traced the

course of that river to latitude 47°, they wintered among the mountains, from

whence, starting in April, 1805, they reached the falls of the Missouri in the
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same month, and subsequently the pass called the Grand Gates of the Eocky
Mountains ;

in July traced the river to one of its sources, crossed the Kocky
Mountains, and struck the Kooskooskce branch of the Oregon, afterwards

called the Columbia, the great river of the west, and after a journey of 4t)0

miles along its course reached the Snake, or great soutlicrn branch of the

river, to which they gave Captain Lewis's name, and building canoes, floati'd

down its waters, passed the falls and narrows, and arrived without accident at

the head of the tide water, from whence it took a fortnight to the mouth of

the river; here they budt a fort and wintered, explored the coast for about

30 mUes to the south, and in the spring set out on their return : on

reaching the Kooskooskee, however, they did not retrace their old route,

but directing their course eastward, struck the I'lathead Eiver near the 47th

parallel, and Captain Clarke proceeding up it crossed to the sources of the

Yellowstone, while Captain Lewis crossed the mountains in latitude 471° ^o

the sources of Maria's Eiver, a tributary of the Missouri, and joined his com-
rades at the mouth of the Yellowstone. The trials and sufferings attendant on
this expedition are well known, as are the constancy and courage with which

they were surmounted ; the geographical results, beyond the knowledge of

the sources of the Missouri and the Oregon, as well as the course of the south
branch of that river to the sea, were the knowledge of three practical passes
across the great mountain barrier which separates the valley of the Mississippi
from the Pacific coast.

The following year Mr. Simon Frazer crossed the mountains further north,
indeed to the north of Mackenzie's track nearly 100 miles, in order to extend
the operations of that company, which had been limited by the cession of
Forts Detroit and Michilimakinak to the United States. He established a

trading post on a lake at the head of the Tatouche Tesse river, and gave it liis

own name, which it still retains. From 1808 to 1810 the American fur traders

repeatedly crossed the mountains, and attempted to establish themselves on
their western slopes ; and Mr. Astor, of New York, having founded a com-

pany on a large scale for the promotion of the fur trade, a fort was established,
called Astoria, at the mouth of the Columbia ; this was however done by
sea, the party sent by land not reaching it till the next summer, i.e. in

March, 1811 ; and in Jidy Mr. Thompson, the astronomer of the North-West
Company, reached the same spot, having descended the northern branch of
the Columbia from the fifty-second parallel, but being delayed in his journey
by the severity of the \iinter. The party sent overland to Astoria having
kept as far south as latitude 40°, in consequence of the hostdity of the Indians,
crossed to the head waters of the Snake Eiver, which they traced to its con-
fluence with the northern branch, and then to Astoria ; and in 1812 ^Iv.

Eoss Cox, leaving that fort, proceeded up the Snake Eiver, then turning north-
ward struck the Spokane, proceeded thence to the Okanagan, explored a

large tract of country about these affluents of the Oregon, and subsequently
made the journey to Canada by the northern pass about the head -\\ atcrs of
the northern branch of that river.

In consequence of the M'ar, and the dominion of the English in tlie

Pacific, Astoria passed into the hands of the North-West Company, who
expelled their rivals from the western slope of the Eocky Mount:iins, to
which they did not return for fifteen years; but many independent traders
established themselves on the lakes and streams about the head Avaters
of the Great Eiver, as Pilcher on Flathead Lakes hi 1827, and Bonneville
and others in 1832, so that the country became tolerably well known,
as it was not inaccurately represented on the private maps of the North-
West Company. Further uiformation was obtained from missionaries from
1834

to_ 1840, as from Messrs. Townsend, Spalding, and Farnham, until the

expedition of Fremont and the other surveyors of the United States govern-
ment.

On the eastern side of the Eocky Mountains, Major Pike had been sent
m 1805 to trace the Mississii)pi to its source, « liieh was foimd ui some small
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lakes on the height of land, and of these Lake Ithasca has since been selected

bj General Cass as the principal source ; subsequently the same officer was
sent to ex])lore the Arkansas and southern Eed Eiver, but striking the course
of the Eio del Korte by mistake, he fell into the hands of the Spaniards. In
1819 research was resumed ; Major Long and Dr. James having examined tho
mountains south of the Missouri, descended by mistake the Canadian Eiver
to the Arkansas, and the former officer subsequently ascended St. Peter's

Eiver, the soui-ces of which he fomid in close proximity to those of the
northern Eed Eiver, since when the larger portion of the country has been

surveyed for the purposes of allotments for roads, canals, and railroads, of
which latter five at least have been projected across the continent from tho

Mississippi to the Pacific.

The basins of the southern portion of the western coast were opened to our

knowledge by Fremont ; no doubt they had previously been visited by tho
nunmtaineers of the Far West, tlie daring pioneers of civilization, but of their

(lisc-ovries he knew little, we perhaps know less. In 1843 he traced the
Platte Eiver to its sources in the mountains, ascending the southern pass to an
elevation of 7000 feet by insensible degrees, and struck the sources of the
Colorado: in the following seasons Lieutenant Fremont visited the Salt Lake
in Utah valley, entering l^y the Bear Eiver, which Hows into that water, fol-

lowed the course of the Columbia to the sea, and crossing the Sierra Nevada
to the sources of the Sacramento (as ]\Ir. Ermatinger, in the service of the
Hudson's Bay Corajiany, had previously doiie), reached the Bay of San Fran-

cisco, and thence proceeding eastward by the St. Joaquim, made further

ex])lorations among the Eocky ^lountains to the south and east of the Great
Salt basins and about the head waters of tho Arkansas and Platte ; and
since then the courses of the Eio del Xorte and Colorado have become
better known, as tlie boundary of the United States to the west has been

graduully extended in this portion of the continent. Much however still

remains to be done.
On the noi-th an attempt was made by Lieutenant Franklin and Dr.Eichard-

pon to connect the discoveries of Ilearne and ^lackenzie; in 1820, wintering
at Athabasca Lake, they reached the Arctic Sea, in July, 1821, traced the coast
as far as longitude loUV"', nnd n'turned across the country to Copper-mine
Eiver. In 1825 the same indel;iliij;able travellers, Mintering on Bear Lake,
reached the m<uithof the Mackenzie in the spring, from \\hence Franklin pro-
ceedt'd west and Eichardson east—the former, as already noted in the Hi-itory
of Maritime Discovery, nearly connected his discoveries w ith those of Beechey
•—the hitter reached the limit of their I'ln-mer discoveries to the east. Capt.Sir
John Koss having spent four winters annuig the ice, among other means for

his discovery, Captain Back followed the course of tlie Fish Eiver to the sea:

and the subscfiucnt journeys of Dr. Eae have completed our knoNV ledge of

the northern shores of the continent from Boothia Felix to Ca])e Barrow. In
Is;', I and in 18 10, Messrs. Bell and Isbister ascended the Peel River, an alQuent

of the lower course of the Mackenzie; and the journeys of Jtichardson to the

north, and of Sir G. Simjjson across tho continent, have added somewhat to

onr knowledge of the north-west j)art of North America, but what we ilo know
is little indeed, in the centre the government surveys for the boundary lino,

and the constant traffic of the Hudson's Bay Coir.])any, have given us 8(une

actpiaintance with tlu- lakes and river.s connecting Lake Superior with Lake

AViniiipeg; and the servants of that eom])any have traced tli(( route liy tho

Nelson Kiver to the name lake year I)y year. Thi^ French Canadians first

crossed fr<jm tlie St. J^awrcnce to James's Bay. Tlu? district between that

river and the St. Joliii was a to'ra iiiror/iiifu to the learned, although it had
been the trading and ])ost road from the Bay of Fundy to (Quebec as early
as the time of the French ccjinpany, as indeed it had l)een the native path
l)efore, until the disputes al)out the boundary ])etween the United States and
the British territory necessitated its sur\-ey ; and it is to be hoped that the

continuation of the line to the west will give ua reliable information respect-
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ing the district which separates the Saskatchewan from the Missouri, suffi-

ciently well known indeed to the native, the trapper, and buffalo hunter, but

respecting which accurate geographical details are wanting.
2 Recent information.

—Of this but little can be added to what has been

given. A few miles of the eastern coasts of Vancouver's Island have been
traced by Mr. Douglas, its governor, and a survey by Col. Stansbury in the
Utah territory of the United States, and reconnoisances about the Eio del

Norte and Colorado by Captain Murray and Lieutenants Simpson and

Whiting, have been effected ; but the course of the Colorado, and the district

between it, the Gulf of California, and the table land of Mexico, remains
still but httle known. The same may be said of the territory nominally
under the government of Russia, in the north-west angle of the continent, of

which, and the great river Colville, draining, we may presume, the larger por-
tion of it, we know nothing; and indeed our knowledge of the territory

occupied on the western coast by the Hudson's Bay Company, and even
of Vancouver's Island, its nominal colony, is but little, and what we do

know, little as it is, is confined to certain localities. The visit of H.M.S.
Thetis to protect the gold in Queen Charlotte's Islands, has proved tlieir

plurality ; and it is to be hoped that the expeditions which have, in con-

sequence of war, been sent to the Russian settlements, wiU at least bring
back some geographical information, and teach men how large and fine a

portion of the surface of the world is lying waste and kept as a preserve for

wild animals.

The desire of communicating by railroad between the Atlantic and Pacific

has already led to the survey of several different lines by private enterprise,
and the government of the United States propose the extension of its surveys
to the south of the forty-ninth parallel ; it is to be hoped this may stimulate

the English government to active exertions in the same direction.

3 The Boundaries and Limits of North America may now be more accu-

rately defined than they could previous to the discoveries of Dr. Rae and of

Captains Collinson and McClure, whose recent adventures in the Arctic Seas
have connected the discoveries of the former with those of Parry, and shown
the land to the north to be a congeries of islands of various sizes, and that

Boothia Felix is the most northern portion of the American continent, forming
an irregular but extensive peninsula, corresponding to Melville peninsula on
the east.

The comparatively narrow waters sq>arating the islands to the north from
the main land are Sir Thomas Rowe's Welcome, connecting Hudson's Bay by
Frozen Strait with Fox's Channel on the east,which is again connected with the
Gulf of Boothia by Fury and Hecla Straits ; the northern limit of the Boothian

peninsula may probably be Bellot's Strait ; but the Strait of Sir James Ross to

the west of the isthmus, which unites it to the main land, has two channels of
communication with Simpson's Strait to the south ; that to the east being
Victoria Strait, the limit ofVictoria Land in that direction, and connecting the
coast waters with Barrow's Strait by Peel Inlet, as Investigator Strait, sepa-

rating Victoria and Albert Land from Baring Island, does with McClure's or
Banks' Strait to the west, and from thence the water communication is con-

tinuous by Dease's Strait and Dolphin and Union Straits to Cape Bathurst,
from whence to the westward the limit of the continent is the Polar Sea.

The islands to the north, and possibly Greenland, must however be con-

sidered as much belonging to the continent as the Indian Archipelago and
Australia to Asia, so that in one sense the Polar Sea may be considered the limit

of the continent to the north.
Nor is the southern limit of its northern division easily determined,whether

to extend it to the Isthmus of Panama, or to the bays of Honduras or Cam-

peachy ; physically, the former is the more natural limit, but the extent ofwhat
is called Central America, and its intimate connexion with the northern and
southern divisions, make limitation difiicult indeed ; an isthmus can never be a

separation, but since the larger portion is attached to North America, and has
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its connexion to the north, the Isthmus of Panama may be most usefully con-

sidered as the point of division. On reference to the table given (pp. 204-5),
the comparison between the normal figure and true outline may be mstituted

as before, from which the projections of the latter without the lines of the

former, will be apparent, A table of the positive positions of the extreme

points is subjoined :—

Cape "Race ... ..o ... 46° 40' N. 53° 7' W.
Tehuantepcc 16° 11' N. 94° 44' W.
Cape St. Lucas 22° 52' N. 109° 53' W.

„ Prince of Wales 65° 20' N. 105° 25' W.
The moan area of North America has already (p. 205) been stated aa

7,666,900 English miles.

4 The Coast Line.—The Western Continent differs altogether in its ver-

tical, and consequently in its horizontal, contour from the old ; its two parts
differ also cs.scntially from each other, and this difference is most observable

to tlie north, whore the irregulnrity of the coast line is the greatest; but here

the vortical contour is but slightly developed in comparison to the horizontal

extension, in this showing analogy to the north and north-cast of Asia, as is

also apparent, not only in tho promontorial extensions, but also in the exten-

sive indentations at Hudson's Bay and tlie Gulf of Boothia ; in this ))ortion of
the continent tlio coast line must exceed the average proportion to the area

very considerably, while on the western coast, as on the north-western coast of

Europe, deep, narrow, and very irregular channels, stretching into tho land,

produce the same result ; nevertheless, the general variation will not bo found
80 great as in Europe. On the north-west the great promontorial extension,
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and on the south-east the Gulfs of Mexico and Florida, produce a similar but

not so considerable effect ;
but here again the islands, whether the Aleou-

tian or the West Indian, can scarcely be left out of the consideration. The
Gulf of St. Lawrence and the system of lakes, the waters of which it receives,

are without parallel on the face of the earth. As already estimated, the pro-

portion between the area and coast line would be 228, the former 5,472,000,

square miles, and the latter 24,000 linear miles. The principal indcntationa

and projections maybe estimated as follows :
—

ludentations.

Hudson's Bay
Gulf of St. Lawrence . . .

Bay of Fuudy
Gulf of Mexico
Gulf of California

Strait of Juan de Fuca and )

Puget's Inlet . . . . )

Cooke's Inlet

Norton Sound
Gulf of Boothia

10°
4°

15°
10°

3°

Projections.

Nova Scotia li°
Florida
Central America, from Teliu-

antepec
Aliaska Peninsula ....
Boothia
MelviUe

5^°

18°

8°

4^

3<^

5 The Watersheds.—The line of water-parting in North America is com-

paratively regular, and its principal watersheds well-defined ; these are two,
on the west the Rocky Mountains extend from the great table land of Mexico
in a north-westerly direction at varying distance from the coast line, to which

they approach closely in its more northern portion ; Mount St. Elias, near
the intersection of the sixtieth parallel of north latitude with the meridian of
140° west from Greenwich, extending its spurs into the sea, and being the

culminating point in that direction ; spurs radiating to the north and east form
the limits of the basins of the Mackenzie and Colville, while the extension of
the main chain must be looked for in the peninsula of Aliaska and the Aleou-
tian islands, which connect it with the mountain systems of Asia by the penin-
sula of Kamtschatka : the long slope throughout being the reverse, i.e. to the
north and east, the short that to the sea on the south and west.

'

The central portion of this great chain may be considered to be the primary
watershed of North America. In it, between 40° and 55° north latitude, are
found the sources of all the great rivers of the continent, the St. Lawrence

excepted, and from it spurs of very considerable elevation on the w'est,

but not exceeding 1800 feet on the east, separate the basins of those rivers. Of
the elevation of this portion we have not as yet positive information ; rising far

above the region of perpetual congelation, its peaks cannot be less than 15,000
feet above the level of the sea, and some may possibly reach 20,000. To the
west of this main chain another, uniting with it to the south, and in the north

passing out through Vancouver's Island, and the Archipelago beyond it, forms
the secondaiy limit of the basins of that coast ; this is known as the coast

chain, and is attached to the main chain by the Sierra Nevada, which separates
the basin of the Columbia from those of Utah and California, and is apparent
on the coast at Cape Mendocino ; and in like manner on the east the Allegha-
nies, and their extensions to the north and south, form the secondary water-
shed of the Mississippi ; the watersheds of the coast to the north and east

pass out into Labrador.
6 Orographical Classification.

—This, from what has been said, must

appear extremely simple, and will be as follows :
—

Primary Watershed
The Rocky Mountains

Secondary Watershed

The AUeghanies
The western coast range.

Of tertiary ranges there are none, the ranges of Nova Scotia and the Eotzebuo
mountains being extensions of the secondary and primary systems respectively.
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7 Classification of Rivers.—Tliis is of necessity equally simple, and wiV.'

be thus arranged :
—

Secondary rivers.

With the exceptions already made,
all the rivers falling into the
Arctic Sea, Hudson's Bay, the

Atlantic, and Gulf of JNlcxico,

unless the St. Croix and some
few of the smaller be considered

tertiary.

Primary rivers.

The Colville

Mackenzie
Saskatchewan

Mississippi
Eio del INorte

Colorado
Sacramento
St. Joaquim
Columbia
Frazer's Eiver, and others to the

north.
I

The St. Lav^Tcnce must be also considered as exceptional, imloss the

secondary' chains of the east be considered as extending round the basin of the
Great Lakes, for the sources of the rivers which How into Lake Superior, and
Mhichmust therefore be considered as its head waters, arc found in the eastern

slopes of the watcrparting between the rivers of the north and south, which is

an extension, as already noticed, of an eastern spur from the primary range.
The extreme development of the primary rivers, especially in the centre, is the

characteristic feature of the northern part of the New World, as it will bo
found to be of the southern also, and in this will also be observable the cha-

racteristic differences between the climate and productions of the eastern and
western continents, as well as of their causes ; possibly half the northern

portion
may be drained by the rivers Mackenzie, Saskatchewan, and Mississippi. The
Great Lakes, as already observed, form an exceptional and unique leature in

the western hemisphere, as the Caspian and Lake Aral do in the eastern.

The extraordinary facilities thus presented for water communication across

the continent in every direction, not oul}^ from the proximity of the head
waters of the rivers and their comiexion by lakes, but from their size and

incomparably navigable qualities, have fitted this continent for the rapid settle-

ment which has already taken place in its northern division, and must soon be
cflccted in its southern; at the same time it will give the superiority to the

coast districts on either side over the centre, and to the lake district probably
over all other portions of its surface. We must not expect to find in (he coitre

or the south of the valley of tlie Mississippi, much less in those of (he Sas-

katchewan or Mackenzie, the same development of intellect or industry whieh
is already presented on the eastern coast and in the lake district, and cannot

long be wanting to (he western coast, which lias this advantage over the

eastern, that from the narrowness of the Atlantic, and consequent facility of

communication, the latter must always remain more or less under the direct

influence of Europe, while the former, peojilcd by a race ^\hosc maritime (en-

denc-ies will acquire their largest development on the shores of (he wide

extended Pacific, will have to direct the destinies of the people to whom in

future ages its islands nuiy be appointed as a home.
8 f)f Gcohxjiral Formation.—This is, as might be expected, speaking

generally, as sinq)le as the orograj)hical classidcation, (liounh, in (his as in

the other, an excepdon is observable, and in (he same loeali(y.

The larger portion by far of this continent has for its surface (he primary
schistose formations; these extend from north (o soudi on the western side,

and through the north-east from iSew England to (he Arctic Sea. The

valleys of the Mackenzie, Saskatchewan, ancl Mississippi jjrcsent extensive;

formations of the transition scries, with vast carboniferous deposits, which
extend into the valley of (he Great Lakes and S(. Lawrence, and to the

western slope of the Alleghanies ;
tiicsi; are apj^arent also on the shores of

(he Gulf of St. Lawrence and Hudson's J}ay, iis well as (hose (o (he north of

the continent, and in the islands to tlie west of I5a(Iin's J}ay : in Greenland,

II. \) D
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the islands of the north-west coast, the valleys of the Columbia, Utah, St.

Joaquim, and rivers of California : not improbably, also, in the basin of the
ColviUe.

The secondary deposits extend over a lar^e, but comparatively inconsider-

able area, are most observable in the cretaceous fonnations about the Missouri
and its affluents, and on the eastern slope of the Alleghanies ; while the ter-

tiary extend round the northern shores of the Gidf of Mexico, and along
the base of the Rocky Mountains in the valley of the INIackenzie.

Volcanic action is present in Mount St. Elias and other mountains of the
north-west coast, as well as in the valley of the Columbia, in the peninsula of

California, and the plateau of Mexico, in all which it has been of recent

appearance. Much also of the coast of Greenland bears evidence of this, as

do spots now isolated on the north coast, and among the islands of the
Polar Sea. Ancient volcanic action has left its evidences throughout the
continent.

In no part of the world is it probable that more recent and more con-

siderable changes have taken place than in America. This is well known of

Mexico, and the central and southern portions of the continent
; and evi-

dences of it are not wanting in other parts, especially in the lake basin and
the western coasts : in the former, at present the waters are said to be rising,
and no place exhibits more suiRcient proofs of successive elevations of surface.

It is probable that much if not all of the eastern and northern coast is rising,
but data for correct induction are wanting throughout the greater extent of
surface.

CHAPTER XXVIII.

WATERSHEDS AND EIVEES OF THE WEST.

§1. The primary watershed.—2. The mountains of the coast.—3. The central basin.—
4. The rivers of the west.

rjlIIE Primary Watershed.—Of this vast range of mountains little is

/ known beyond those portions adjoining the passes, by which, at the head
waters of the great rivers, access has been obtained from the valley of tlie

Mississippi to the western slopes. It has been customary to speak of three

distinct ranges as observable throughout the length of the continent, of this

however we have no sufficient evidence ; but on the contrary, the course of

the rivers shows, that if these ranges are to be distinguished in the principal
river basins, their continuity is broken between the Columbia and rivers of

California, as well as to the north of Frazer's River. It appears more reasonable
to conclude that, as . in the Himalayas, so here also, the spurs extend at but

slight angles from the main chain, and leave the upper valleys ofthe rivers nearly

parallel to its axis. The radiation of the various streams forming the head
waters of the primary rivers from the central portion of this range, as already
noticed, renders it the most important, and that where description should

commence ; and here, as elsewhere, we find the outlying peaks higher than

those of the main axis of elevation. These are found to the east in the Wind
River and White Mountains ; about the sources of the Yellowstone, Platte,

and Arkansas rivers : here Long's Peak, James' Peak, and others exceed 11,000
feet in elevation, and the Bighorn may attain to 15,000 between the valleys of

the Arkansas and Bravo rivers : Spanish Peak and the Cirro Obscuro are esti-

mated at 10,000 ; these are the outlying and probably the culminating peaks to

the south and east ; bvit higher are said to exist to the west of the Salt

basin. The mean height of the principal range, from which these peaks
may be detached some sixty miles, is probably not less than 10,000 feet, and
this is the elevation given to the transverse spur which extends to the coast
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at Cape Mendocino, and is known as the Sierra Nevada. On tlie north the
elevation may be somewhat greater, Mounts Brown and Hooker, at the sources
of the northern branch of the Saskatchewan, having been estimated at about
16,000 feet, while other peaks about the southern sources of the same river
attain a considerable elevation, but none have been accurately measured.

From the central range the transverse spurs do not extend far to the east,
but beyond the outlying peaks already noted the descent into the valley of
the Mississippi is very gradual. There are however three which may be
noted, the Black Hills in the centre, which are opposed to the range oi tlie

Sierra Nevada, and extend to the junction of the Missouri and Yellowstone
rivers, forming the southern watersiied of the latter. These however do not
attain any considerable elevation, and towards the east their elevation does
not probably exceed 1700 feet. On the north a range of hills, of which
we know nothing but their existence, extends between the Missouri and
the Saskatchewan, and these are extended to the south in the Coteau des

Prairies, between the ]\Iissoui'i and ^Mississippi, the lowest elevation between
the rivers of the north and south being about 1250 feet. From hence, again,
irregular and broken ranges stretch eastward towards Lake Superior, and
unite Mith the watersheds of the basin of the Great Lakes : tliese, more moun-
tainous in appearance, do not attain greater elevation. On the south, the
Sierra de Saba, forming the eastern limit of the basin of the Eio Bravo, is

extended in the Ozark Mountains—not much more worthy the name than tliose

to tlie north, ^hich form the limit of the upper l)asius of the Colorado, lied,
and Arkansas rivers, and extend towards the spurs of the Alleghanies, which
embrace the valley of the Tennessee.

The central range of the Kocky Mountains is known to the soutli, where
it joins the plateau of Anahuac, as the Sierra Madre, furtlier north as the
Sierra de los Mimbres ; but of tliis portion we know little beyond these

general appellations : furtlier north the Sierra Verde forms the south-eastern
cincture ot the Great Salt basin.

The eastern side of the main range presents a series of granite precipices,

through the deep chasms in which the rivers rusli m ith fearful rapidity, but
from the base of these the slope is very gradual ;

this is broken again by
ranges of conglomerate, sandstone, and limestone, culmiiuiting at about GOOO
feet, and from thence tlie prairie slopes even more gradually to the Mississippi ;

in longitude 95° the mean elevation may be 7(J0 feet, in longitude 105°

45fX); the axis of the sandstone and limestone ranges may be about the lOGth

meridian, and that of the superposition of conglomerate on the granitic rocks,
about the lO'.itli meridian ;

from it to the summit of the south pass, the ele-

vation may be about 2')()() feet in 2(MJ miles.

Tlie southern pass at the head wati'rs of the Platte is 7000 feet above the

pea, and near it ^Ir. Fremont measured the elevation of the highest peak of the

AViiid JJiverrange.and found it 13,57<)fcet; the su])erior limit of trees was about
10.'J<XJ feet, which was also the inferior limit of perpetual congelation; ice

liehls, possibly glai-iers properly so called, occupy here considerable areas.

This, as the jiass most used by travellers from the east, is better known
tlian any other in the JJocky Mountain chain, and it is only from analogy
\\ilh this that we can arrive at any results with respect to the others. Those

by which Lewis and Clarke cnjssed and re-crossed tlie mountains at the

smirces of the Yellowstcjne and ^lissouri are not nearly so accessible, and
Jiave jirobably a greater elevation. The best known ])a8s to the north, viz.

that lietween Mounts J'rown and Hoolicr—in which is situated the smalllako
called the Committee's Punch IJowI, which discharges its surplus waters into

the Mackenzie on th(! east, and the C<jlumbia on the west—may have about

the same elevation as the south ])ass, Ijut is far more rugged and barren, the

rocky T)reci]iices Ix-ing overhung by as rugged glaciers : one still further

north has been similarly d<'scnbed by Koss Cox : one to the south by Sir G.

Simpson ;
the former was r-stimaled at ll,0(Kjfcct in elevation—most ])robably

much in excess of its actual height
— the latter at between 7000 and 8000 feet :

D D 2
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in both, small lakes, about twenty feet apart, formed the sources of the waters,

llowinjj iu opposite directions, and the surrounding peaks were supposed to

rise above 12,CXX) feet; the latter was practicable
for horses, and Sir G.

8impson also records the passage of emigrants with wawns, though over
one still further south. It may therefore be concluded tliat the difference

between these passes is due rather to latitude than the character of the

mountains.
2 Tke ^fountains of the Coast.—As has been already noted, the main chain

of the liocky Mountains trends to the westward beyond the fiftieth parallel ;

here Mackenzie crossed them on compact snow in July, in longitude 125°,
latitude 53°; Mount St. Elias, under the sixtieth parallel, in longitude 140°, is

estimated as attaining 18,(XX) feet in altitude, and Mount Fairweather, a Httle

to the south, somewhat less.

The sandstone and limestone ranges at the base of the main chain to the
south reappear again to the north, but at greater distance, and no longer
parallel to the main axis, and form the western limit of the valley of the
Mackenzie Eiver, and the watershed of the Peel and Rat affluents of its lower
course : of the intermediate region we know nothing.

The western spurs from the main chain appear on the north to be

extremely irregular, dividing the country into numerous small valleys, filled

by lakes and rivers. Near the centre they are better defined, the valleys

larger, lakes and rivers of greater area and length : both to the north and
south basaltic rocks abound ; other evidences of volcanic action are common.
To the south they enclose the basin of the Great Salt Lake, and stretch in

deep, long, and nearly parallel chasms and ravines towards the south-east and
south-west, through which the Rio Grande and Colorado rush to the Gulfs of

Mexico and California, As the Ozark chain has its root in the eastern water-
shed of the former, so the coast chain has in the western watershed of the latter,

being an extension of the Cordillera de Sonora, which, with the Sierra Madre,
becomes distinct from the plateau of Anahuac under the northern tropic.
From the Colorado the coast chain appears to form the eastern limit of the basin
ot the Sacramento and San Joaquim, and then unites with the Sierra Nevada,
beyond which it again becomes distinct, limiting the basin of the Wathlamatli,
or Willamette, a tributar^^ of the Columbia, to the north passing round Puget's
Inlet, and forming that remarkable congeries of mountains noticed by Van-
couver about the fiftieth parallel. In this range peaks of very considerable

elevation are found; Mount Shaste, supposed to be the culminating point;
Mount Hood, estimated as rismg 11,500 feet above the sea ; Mount St. Helens,
Mount Rainer, and Mount Baker, all exceeding the limit of perpetual snow.
Another range here also appears, forming the coast-line, by some considered the

principal extension of the Sierra de San Marcos, or Alps of California, the coast

chain to the south ; this is not so lofty, but nevertheless Mount Olympus, to the
south of the Strait ot Juan de Fuca, approaches closely to the limit of perpetual
snow, and the elevations in Vancouver's Island though less are still considerable.

3 The Central Basin.—The inland basin of the Salt Lake is one of the
most remarkable natural features of the western slope of the Rocky Mountains,
and it promises to be politically not less so. It must be considered as

including the basins of all those smaller lakes and their tributary streams
which have no outlet, and do not discharge their waters into the ocean.

The characteristics of this basin differ little, if at all, from those of similar

districts already noticed in Asia Minor and elsewhere, the immediate cincture

being for the most part of sandstone and limestone mountains, from which hot
and saline springs gush, and in the bosom of which vast deposits of rock salt lie

stored up for the future use of man ; those to the east are known as Bear Moun-
tains, and are accessible from the Wind River range by a pass exceeding 8000
feet in altitude ; from these a considerable river of the same name descends
into the Great Salt Lake, while another stream, called the Jordan, unites with
it the waters of Utah Lake to the south. Bear River is deep and sluggish,

varying near its mouth from 100 to 600 feet iu width ;
it has a considerable
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affluent, the Eosoaux, of the same character. The size of the Great
Salt Lake probably varies -with the character of the seasons ; it may be
estimated, however, as above seventy -five miles in length from nortli
to south, and somewhat less in breadth ; it is deeper than most salt

lakes, has rocky islands in it, one of which rises 800 feet above its waters ;

its shores are low, swampy, and fertile ; it is about 4000 feet above the sea.

To the south of Utah Lake is Nicollet river and lake, and other smaller
streams on the eastern side of the great basin. These seem to be separated
from those on the western side by a range of elevated peaks, some of which
rise 3000 feet above the lake, on the western side of which, among smaller
lakes and streams, Humboldt lliver and Lake, Mud Lake, Pyramid Lake, and
Walker's Lake, deserve mention. This western portion of the basin appears to

be more elevated and more rugged than the eastern, some of the intersecting
valleys being 6000 feet above the sea ; and Pyramid Lake, so named from a

yramidal rock which rises 600 feet above the waters in the centre of the lake,

jeing .1890 feet, or nearly 700 feet higher than the Great Salt Lake; it is about

thirty-five miles long, and receives a considerable stream from the soutli.

The range of mountains separating the basin of the Great Salt Lake from
the valley of the Sacramento is, in Mr. Fremont's opinion, higher than the

corresponding portion of tlie llocky Mountains, the pass by which he crossed

it, 11° west and 4° south of tlie soutli pass, being at an elevation of above 9300
feet. The descent from tliese mountains to the west is very precipitous. The
south-western limit of this basin appears to be formed of loiggod and very irre-

gular mountains, called by the natives 'Waphsatch,' in which the Virgen,
tributary to the Colorado, has its rise, and Hows through chasms 2000 feet

deep, wliile the Sevier and other streams flow from their nortlicrn slopes into

the lake of the same name. Here, at an elevation of about 5000 feet, the vaHcy
is of great beauty and fertility ; but further north and cast about the waters
of the Trinpanago, the rugged and barren features again predominate.

4 The Jiivers of the West.—On tlio western slope of the northern division

of the American continent we find four large rivers, beside several others

worthy of mention ; of these the Columbia is the most important, not only as

draining by far the larger area, but as deriving its ])rincipal sources from the
mountains about those pnssos already named, by which (hey are most readily
crossed, the southern source being under the forty-second parallel, and tho
northern under the fifty-third; separated thus by more than 6(X) miles, and

having their courses in op])Osite directions, the two main streams of this river

must always be the great arterial means of conmiunication between tlie centre
of the continent and the coast of the Pacific. The general character of the dis-

tricts through which these rivers (low is very different ; the soutliern rusliea

(lirongh dee]) cliasms among tJie mountains, wliere bare rocks are only occa-

sionally varied by small ])lains covered with Artemisia, or secluded but well-

Mooded valleys ; in its lower courses this also ])asses through country hearing
evidence of severe volcanic action; the northern has its upi)er course for (ho
most part through a similar country, but interspersed with swam})a, small

lakes, and morasses; in its middle course, however, this river and its affluents

fiow through woods and fertile valleys, and spread into extensive and very
Ijcautiful lakes, but as it ap])roache3 the point of coniluence, it jjasses through
an arid volcanic desert. The valley of the estuary is extensive, well-wooded.
and aliundanily fertile. Tin- inti'rmediate space, however, along (he base of
the liocky .M()un(ains, is far more at(ractive in its features ; here (he lakes aro
surrounded by fertile nu'aduws, and the rivers How through valleys tho
sides of which nre clothed with magnificent (ind)er; liere also, esijceially (o

the south, nbout (he head waters of Salinou lliver, are plains on which tho
buflMlo still lingers.

The main stream of (lie Columbia or Oregon is formed by tlie confluence of
two rivers, the northern or Okaiuigan, (he southern or Sahaptin, Snake, or
Lewis Hiver; (he name Columbia is now ])rrhajis more commonly applied to

the northern source, although the southern is no doubt the principal. Tho
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most important affluent of tlie Snake River is Salmon River, Mliicli rises in tlie

Wind Eiver range, near tlie sources of the Missouri ; it was by this valley that

Captain Clarke returned from the Columbia. The others are, on the right,

Malade, Eeid's, Boissee, and Kooskoos-kee ;
and on the left, Ouwhyce and

Malheur, which latter rises in the Blue Mountains, and flows through a lake

of considerable size ;
none of these, except Salmon Eiver, can be considered

navigable. The main stream of the Snake Eiver originates in the mountains
about the southern pass.

The northern stream has its principal sources far apart, the more northern,
called the Columbia, rising from three streams, the centre of which has its

Bource between Mounts Brown and Hooker, as already noted ; while the

Bouthern, rising near the southern sources of the Saskatchewan, imder tlie

fiftieth parallel, flows northward 150 miles to the point of confluence along the

base of the Eocky Mountains, and 300 miles further soiith the sources of

Clarke's Eiver interlace with those of the Missouri ; the Columbia is joined
on the right by the Okanagan, Avhich flows through the lakes of the same
name, and on the left by tlie MacGillivray, or Kootonaie, flowing through
Flatbow Lake, Clarke's Eiver, Avhich flows through KuUespelm Lake, and
the Spokane, which has its rise in Pointed Heart Lake.

The Cascade range limits the valley of the Columbia to the west, as the
Blue Mountains do that of the Snake ; to the south of the latter, however, the
small stream of the Cowlitz opens communication from the right with Puget's
Sound, while from the left the Willamette or ^^^athlamath drains the large and

very fertile valley between the Blue Mountains and the coast range. At the

confluence of its two main streams, the Columbia is nearly 1000 j-ards across,

deep, and rapid, but lower down it is narrowed and rendered unnavigable by
the famoiis Dalles, or narrows, below which the mountains still contract its

channel, and break its waters into a series of cascades ; these are about forty-
five miles from the Dalles, and below them the river widens and deepens,

becoming navigable for vessels of 450 tons burden from thence 150 miles to

the sea. To this point, also, to which Vancouver's survey extended, and which
has been named from him, the influence of the tidal wave is felt. All the afflu-

ents of this river, even the Wathlamath, deep and navigable as it is at the

mouth, are broken by falls, the others are also extremely rapid, and therefore
do not facilitate ascending traffic.

The estuary of the Columbia is very extensive, diversified by numerous
low wooded islands, and expanding near the sea into a gulf nine miles in

width, the entrance to which, however, is not more than one mile, and pre-
sents dangers to navigation both without and within. Kothing can exceed
the beauty and fertility of the country about the lower com'se of the Columbia
and its tributaries, the Wathlamath and Cowlitz ; the park-like prairies, the

giant trees, the pines often rising 150 feet without a branch, and having a
diameter at the base of fifteen feet, the lofty mountains rearing over all their

snowy summits, have been the theme of universal praise. The entire course
of this river is usually estimated at 1000 miles, but it can scarcely be less

than 1500.

To the north of the Columbia is Frazer's Eiver, not differing much in

character from the northern branch of the Columbia, but flowing through a

country of rock and cedar, swampy, and more cold and barren : it is the
Tatouche Tesse which Mackenzie mistook for the Columbia ; its course is about
500 miles, and it debouches into the Gulf of Georgia just to the north of the

fort3'-nintli parallel ; it is not navigable for more than twenty miles : its sources
interlock with those of the Peace, Simpson's, and Mackenzie's Salmon rivers,

being distant from the source of the latter only 817 paces ; it forms numerous
lakes tliroughout its course. Of the latter of these rivers we know something
from Mackenzie's description ; it may have a course of 150 mih^s, through a

mountainous but well wooded and fertile region, and derives a milky tint from
the calcareous rocks which form its channel ; it unites with the ocean at

Beutinck's Corner : of the second we know little, but that it rises, like Frazer's
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Hiver, in a chain of irregular swampy lakes on the -vrestem slope ofthe primary
watershed ; wliUe Salmon River has its sources in the mountains which form
the western limit of the basin of Frazer's Eiver ; hence the difference of
climate, productions, and physical character generally.

To tlie south of the Columbia, two rivers, Umqua and Klamath, have
their sources in the Blue Mountains ; the latter is a considerable stream, may
have a course of 500 miles, and flows through a lake of the same name ; one
of its affluents from the right, the Shaste, has its rise in the most elevated

peak of that range, which is so called. The country through which these
rivers flow is of the same character as that about the lower course of the
Columbia.

Separated from the Klamath by the Sierra Nevada, the Sacramento flows
southward through the narrow valley formed by the mountains of the central
basin and the coast range ; this is of equal beauty and fertility to the valley of the

Columbia, and somewhat more southern in climate and productions, its course

may be nearly 500 miles, of which 150 are navigable, it has numerous small
affluents ; its valley has become remarkable for the gold found in it ; it unites
with the San Joaquim, which flows through the more level country to the

south, and expands into the marshy lakes called Tule, havmg a course of less,

probably, than 200 miles ; after their confluence they fall into the Bay or Gulf
of San Francisco, which extends fifty miles from east to west, and nearly
three times that distance from north to south, forming one of the finest and
most extensive harbours in the world.

Of the Colorado, which flows from the Rocky Mountains southward into

the Gulf of California, we know little, except that its length probably exceeds
750 miles, and that its rapid torrent entirely precludes navigation ; with this

river near its mouth, the Gila is -confluent ; its has a westerly course of about
400 miles.

CHAPTER XXIX.

THE RIVERS OF THE CENTRE.

} 1. riic Mackriizie.— 2. The Saskatcliew.in.— 3. The Miss^issippi and Missouri.—
4. Tlie rivers of the Gulf.

THE ^Farl-cnzie.—In coiitradif^tinction from the great rivers of Northern

Asia, Northern America presents an intricate network of streams, con-

necting extensive sheets of water, some of wliieh rank among the largest lakes

in the world ; tliese may be divided into two systems, that of the Mackenzie

on the north, having al.s'o an outlet by the Churehill River to Hudson's Bay,
and of the Saskatchewan on the south, the outlet of which is by Nelson and

Severn Rivers into the same bay.
Of the streams which unite to form Mackenzie River, Athabasca Lake is

the first receptacle ;
this is about 250 miles long by forty broad, and receives

from tlu' west the waters discharged by the Peace and Athabasca Rivers from

Lesser Slave Lake ; from the south, the sur]>hir, waters of Methye Lake, and

from the east, those of Woollaston and De(>r Lakes. Deer and Metliye flakes

both communicating witli the Churehill liivcr l)y the Missinippi. iVace and

Athabasca Kiv(rH havebotli their superior sources in the RocW Mountains, as

already noted ; the former may liave a course of 5(J0 miles to I^ake Athabasca,

and receives scvernl afllucnts ; the latter is not so long, and its adluents are

inconsiderable: l.< s^cr Slave Lake may be forty-five miles in length by ten in

breadth: Methye Lake has about the same extent, and is connected with

many other smaller lakes: Woollaston and Deer Lakes are larger. Great

Slave Lake, the second basin of the .system of the ^rackenzie, is 3lK) miles

long by fifty broad, of very irregular shape, receiving numerous streams, of
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whicli Hay Eiver, from the south-west, is the most important, connected with
numerous smaller lakes, of which the most important are Aylmer, Clinton—
Golden Lake, and Artillery Lake, forming a chain on the north-east : it has
also several islands. The channel connecting Athabasca and Slave Lakes is

called Slave lliver ; it is broken by falls and rapids, but well wooded in its

upper course : Great Slave Lake discharges its surplus waters from its

western angle, and the stream is shortly after met by the Turnagain Eiver,
which has its rise from several sources in the eastern spurs of the E-ocky
Mountains ; of these Dease Eiver, rising from Dease Lake, may be the most
important. The Turnagain may have a course of 500 miles, and at its con-
fluence the Mackenzie becomes a considerable river, and after flowing about
200 miles, receives the surplus waters of Great Bear Lake from the east by
the river of the same name. This lake, of very irregular form, stretches its

arms from north-east to south-west about 250 miles, and from east to west

nearly to as great an extent : it is only 230 feet above the sea.

From the junction of Bear Eiver the Mackenzie pursues a tortuous course
of more than 200 miles to the sea, which it enters by several mouths, through
a very extensive delta, with islands formed and in process of formation,

stretching far out to sea : and here it is joined by the Peel and Eat Eivers
from the south and west ; these are not considerable in size, but are navi-

gable, and have their sources in the limestone and sandstone ranges which
form the western limit of the lower basin of the Mackenzie.

To the east of the Mackenzie and its tributary waters, the Coppermine
Eiver falls from Point Lake into Coronation Gulf; the range of rocky heights
which separate the basins is known by the same name : it may have a
course of 250 miles; and further eastward Back's Eiver, the Thleweechdesh,
or Great Fish Eiver, rushes through rugged channels, dashes over rocky bar-

riers, and expands in still lakes until it reaches the sea at Franklin Inlet; while
to the south numerous lakes, for the most part connected, the principal of
which is Doobaunt, discharge their surplus waters into Chesterfield Inlet and
Hudson's Bay.

2 The Sashatchewan has its rise from two principal sources, as ah'eady
noted, in close proximity to the northern sources of the Columbia. Its name,

implying swiftness, is applicable to its upper courses, but in its lower course,
after the confluence of its two streams, and from thence to Lake Winnipeg, it

is scarcely so, except during the freshets in the spring. The course of this river

is very tortuous, especially as it approaches the lake, and may be estimated as not

less than 2000 miles, for more than 1000 ofwhich it is navigable on the northern,
and it is said for 1500 on the southern branch ; of this, however, but little is

known, the usual path of the fur traders to the valley of the Columbia being to

the north : this much, however, we do know, that navigable throughout nearly
its whole length, it flows through a very fertile and, in its upper course,
well wooded country ; and in this it is to be distinguished from its lower

course, where, as it approaches the lake, it assimilates to the character of the

lake district.* It may here be remarked, that if a line be drawn between the
lakes on the east and the rivers on the west, it will separate two very distinct

districts, the former cold and marshy, frozen up for from five to seven months
of the year, with stunted vegetation, if not altogether barren ; the latter

increasing in beauty, fertility, as well as in temperature, as the Eocky
Mountains are approached and the ascent of their outlying spurs is made,
the line of woods and active vegetable life extending to the mouth of the

Mackenzie.
Of the valley of the Saskatchewan, the descriptions given, especially those

of Sir George Simpson, raise to a very high pitch the estimation of its natural

capabilities ; it is said also to possess extensive deposits of coal ; lignite, we
know, extends along the whole of the western slope of the valley of the Mac-
kenzie. Lake Winnipeg extends from north to south nearly 300 miles, but
does not, probably, average more than fifty in breadth : besides the Saskat-

chewan, it receives the waters of Eed Eiver and Winnipeg Eiver from the

* See Palliser's Expedition, Proc. Ii.G.S.,\o\. ii.
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south, as well as the surplus waters of Lakes Winnipegoos and Manitoba from
the west ; the former of these may be 125 miles long, the latter 100. Ivod
Kiver rises near the sources of the Mississippi, and its western affluents ap-

proach so closely to the basin of the Missouri, and are separated from it by
so slight an elevation, that, during the spring freshets, the waters of the
southern are said to have found their way into the more northern basin. The
Ked Kiver may have a course of 250 miles ; its principal affluent is the Assiui-

boine, from the west : its valley is in character, as in position, intermediate
between that of the Saskatchewan and the affluents of the Mississippi.

Winnipeg Eiver is as yet little known ; it is broad and rapid, broken by
numerous, it is said twenty-five, falls, dividing into many channels, receiving
several important affluents ;

its course is for the most part through ravines of

lofty primitive rocks, which change to limestone at its mouth ; it flows from
the lake, or, perhaps, rather three lakes, known as the Lake of the Woods, au

irregular and extensive sheet of water, rocky and well wooded to the north,
but low and sandy to the south, and very shallow : this lake is connected with
lake La Pluie, also of irregular form and uncertain size, by the beautiful vaUey
of the river of the same name : and this lake is again connected, by jXamaycau
Lake and the river St. Croix, with two chains of lakes, from which Pigeon
liiver on the south, and the Kaminis^toquoia on the north, fall into Lake
Superior: it is not certain, but highly probable, that these lakes are all con-
nected with each other : the southern lakes and rivers are cold and barren ;

the Kaministoquoia and northern lakes are of the same character as La
Pluie. AVinnipeg Eiver receives the surplus waters of Eed, Sal, and other
1 ikes by English Kiver.

Nelson liiver is a broad, deep and rapid, but broken stream, with a course
of 250 miles ;

it receives considerable accession of waters from lakes to the
south. Severn Eiver is longer, but has not so large a volume of water ; it also

receives an accession to its waters from the south. Cat Lake overflowing to the
north into the basin of the Severn, and to the east into that of the Albany,
which falls into James's Bay at the bottomof Hudson's Bay. Several rivers of
similar character fall into the bay from the south and east, one of which, the

A})bitibbee, has its source in a lake of the same name, in close proximity to

Lake Temiscaming, one of the principal sources of the Ottawa.

3 The Mississippi and Missouri.—The estimate in the recent census of the
LTnited States gives the area of this vast basin as 1,217,562 S([uare miles, or

nearly 250,00<J more than the usual estimate : 1,5(J<J,00<J may be a near ap-
proximation to that of the basins of tlie rivers discharging themselves into tho
northern part of the Gulf of ^lexico. The mouth of the Kansas Eiver is

nearly in the centre of this basin, which will average 12(X) miles in length by
15(K) in breadth : this central ))oint is however nearer to the eastern coast of tho
continent by 250 miles than it is to the western. The ])rimary sources of this

great river are, of course, in the primary watershed of the country, theEoeky
Mountains ; but, as in the case of the Danube, Ganges, and other primary
rivers, the secondary source, earlier and better known, has given its name to

the luiited stream.

The .Missouri is usually said to rise from three sources, to which their dis-

coverers, Lewis and Clarke, gave the name of Jeflcrs'in, ]\Iadison, and Gal-

latin ; not impossibly others may hereafter be found with better claims to

the honour; of these, however, the former, which lies to the south-west, luis

its origin in a comnjirativciy small elevation, in a pass of easy access in tho

Eocky -Mountains, close to the sources of the Salmon i{iver, already named as

an affluent of the Columbia. The upper waters of the Missouri How throiigh
fertile and well wooded valleys, separated by the northern spurs of the NVind
Eiver range, but after being contracted in their lower courses by limestone

clifls, open out into
" extensive and beautiful meadows and plains" surrounded

by distant but lofty mountains: below these the channel is again contracted,
does not exceed 2<XI yards in width, and the river has a tortuous and rapid
course, interrupted by numerous rocks and islands ; still lower, its waters, now
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shallow, expand to more than a mile in width, and flow through a beautiful

valley hemmed in by rocky precipices ; these again contract the channel below,

forming the gates of the llocky Mountains, as named by the same travellers ;

here cliffs of black granite rise perpendicularly 1200 feet from the water's

edge ;
the river, narrowed to 350 yards in width, rushes in one deep, heavy mass

through the chasm, which extends for above four miles in length ; and here

the mountains are comparatively barren, yielding only small copses of cedar,

pine, and mHIow ; below this the river has an irregular and varied course, is

rapid and narrow for about 100 miles to the great falls, -where there are indeed

a series of falls and rapids : a fall of five feet is followed by one of twenty-six
feet, and again anotJier of forty-seven feet, extending in an unbroken line

across the river, -wliicli is here 470 yards wide ; again there is an irregular fall

of nineteen feet, and subsequent falls of five and two feet, with rapids between

them, all resulting in a total descent of 352 feet in two miles and three-quarters,

according to Clarke's estimate; but both above and below this limit there are

rapids. It is below the Great Gates that the river justifies its name of Mis-

souri, or Muddy Eiver, which it maintains from thence to its outlet in the Gulf
of Mexico : below the falls it also maintains the same character, flowing in a

deep and tortuous channel through a boldly undulating country. It receives

the waters of numerous tributaries ; of those from the right, the Yellowstone
and Platte are the principal ; these rising, like the parent stream, in the Eocky
Mountains, have the same character above the canons or defiles, through
which they also find their way into the great plains or prairies which extend
from the base of the llocky Mountains to the united streams of the Missouri
and Mississippi, they are mountain torrents, below these slow streams wind iji

deep channels. The other affluents of the right partake of the character of the

lower course of the Yellowstone and Platte, while the affluents of the left

assimilate to that of the Eed Eiver and southern affluents of the Saskat-

chewan, rising for the most part in lakes and swamps, amidst cedar, wfllow,
and alder thickets, trees which appear only at scattered intervals on the

Sf uthern waters.

The YeUowstone and Platte have their sources in close proximity, near the

southern pass described by Fremont, rising from numerous streams, which
for the most part originate in lakes hidden in verdant amphitheatres in

the mountains ; their upper waters present scenes of beauty peculiar perhaps to

those localities
;
the line marked by the canons is a rocky sterile desert, with

scarcely any vegetation but the cactus, and eastward extend the rolling

grassy prairies for 500 miles. Long's Peak marks the southern sources of the

Platte, and here to the west, south, and north, the Colorado, Arkansas, and Platte,
have their principal sources in valleys ofthe same character, but more extensive :

the dividing ridge to the westward was ascertained by Fremont to be 11,200
feet above the sea. The Yellowstone is however less broken in its course than
the Platte or Missouri ; its length may be 1500 miles ;

its principal affluent

is the Big Horn
;
from the right it has numerous others of less importance.

The Platte, or Nebraska, has a course of 1600 miles ; its principal affluent is

also from the right, rising near Long's Peak; it has other affluents, the most

important of which is the Iowa from the left. The Little Missouri, Chayenne,
White, Qui-court, and other streams, fall into the Missouri from the right,
between the Yellowstone and Platte. The Kansas, rising from three sources,
drains the country between the latter river and the Arkansas ;

its course is

estimated at 1200 miles, and it is navigable for 900 : below the Kansas the

Osage also joins the Missouri from the right. The affluents from the left are

small ; of these the most important are the Maria, leading to the pass by which

Captain Clarke returned from the valley of the Columbia, North Mountain
Creek, Milk, Porcupine, and White Earth ; these do not probably exceed 200
mfles in length ; and after the main stream takes a southerly direction, the

Jacques, Sioux and Grand Eivcrs, which are larger, and may extend to 500.

To the falls of the Missouri the general course of the river is to the north,
from thence to the confluence of White Earth Eiver, in direct distance abotit
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500 miles, it has an irregular -s^-csterly course, and from thence takes a south-
west (lirectiou to the junction of the Mississippi ; at the junction of the Yellow-
stone it is 2(50(0 feet wide, and is navigable for 25(X> miles above the confluence
of the Missouri, the length from the source to that point being estimated as
more than 3LKX) miles ; there is but little timber on the banks of the Missouri
above the mouth of the Platte.

The principal source of the Mississippi is now considered to be Lake Ithasca,
the elevation of which is only 1500 feet above the sea, and which, like the other
lakes in its vicinity, is remarkable for its placid sylvan features ; it is al)out

eight miles in length, situated between Eed Kiver and the lakes which connect
themselves with Winnipeg Eiver and the rivers falling into the head of Lake
Superior, from which it is distant about 170 miles. It is one of many
similar, from which numerous streams How into the Mississippi and its tribu-

taries, as well as into the more northern waters. These streams uniting,
the main body of water is broken by the falls of St. Anthony, which form the
limit of the navigation of 12(y) miles from the Gulf of Mexico, the network of
streams and lakes al>ove aflbrding canoe and boat navigation between the Missis-

sippi and rivers to the north, '["lie falls of St. Anthony are only sixteen feet in

bright, the river being here divided into two channels ; below the falls, the
St. Peter's or ^linesota Iviver joins the main stream from the right, from which
side the upper Iowa and Lemoine are also affluent. St. Peter's Kiver has its

source in a small lake called Polecat Lake, about three miles in circumference ;

after a course of lifieen miles it flows through Bigstone Lake, which is about

twentj'-fivc miles in length by one in breadth, being an expansion of the stream,
as are Lac Qui Parle and others. This river has a course of 5(J0 miles, and is

navi<,^'il.ile fur barges to the head of Bigstone Lake, above which it is obstructed

by falls and rapids. The valley, of an average breadth of one mile and a-half,

though full of small lakes and swamps, is covered witli a heavy growth of hard-

wood, oak. elm, maple, ash, lime, walnut, and luxuriant underi;rowth of ^'ines,

shrubs, and grasses ;
it may be esteemed typical of the ailluents of the ]\Iissis-

sipi)i above its junction with tlic ^lissouri. The principal adluents of the

IVIisrtissippi from tlie left are the Wisconsin, Ilock, and Illinois; the former

affording communication with Green Biiy and Lake ^lichigan, and the latter

being tlie natural route from that lake to the Mississi))])!. The u])per valley
of the Wisconsin is hilly, on the nortli rugfj;e(l and broken, yet not rising more
than 20CM) feet above tlie sea. The Illinois has a course of ;]<H> miles through
heavily timbered valleys, rising in rounded slopes and blufl's covered with

herbage.
Tlie valley of the ^Iississi])pi below the falls varies from ten to twelve miles

in width, is bounded by liigli Ijhifl's. gen'>rally at)ru])t. often precipitous ; at De
]VIo\'cn and Rofk Ha])i(ls it is coutracted to the breadtli of tlic I'iver. or al)oiit

KXX) vards ;
below this tlu; valh-v widens, and is remarkable for the insuhited

hills with wJiich it is studdi"d, risiiiL^ from I'M) to oOO feet ; (he stream is wide,

Bpreadiu<4 to five or six miles, and I'orming cliannels among numerous islands,

liake Pepiu is a beautiful eidargenient of tlie river twi'ntv-two miles long,

three miles wid(% unbroken by islands, and of great di'])lh. The surface of tlu;

vallev of the Mississip]ii is varied wit li wood and ]irairie.

Below its conilu(>nce with tiie Missouri, the Mississip])i ilow s for about 200

miles witiiout receiving any coiisideral)le alliueut. The Ohio, ^^ liieli may almnst

be considered oue of three c^mfluenf rivers, uniting to form the vast Hood which
from thence rolls its heavy waters to the ocean, now joins the main stream from

the east, draining tlie entire li.i-in Ix-tween tlu' southei'u watershed of tlie (ireat

Lakes and the (iulf nf .Mexir'>, wliich, uniting witii the AMeghanies, allbrd an

am]iliitlieatre of 2'>0,0(X) s(|u;ire miles in area, and adording by its tril)utary,

water communication with the laices and St. Lawrence as well as the Atlantic;

this may be well considered the most inijiortant of the alihieiits of the (ireat

Kiver; it is no le>s so frnm (he beauty, fertility, and varied productions,
•whether mineral or vegetable, which it oilers to (he use of man.

The ()hio is formed by (he junction of the Alleghany and Monongahcla
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mountain streams at Pittsburg, at an elevation of 830 feet above the sea ; its

course from thence for 300 miles is tlirough hilly country, from which it breaks
in rapids, and thence forms a navigable river, increasing from 500 yards to half
a mile in width ; the extent of navigation afforded by this river and its tribu-
taries is estimated at 5000 miles. The principal of these are the Big Beaver,
Muskingum, Scioto, Miami, and Wabash, from the right ; and Kenawha, Sandy,
Licking, Kentucky,Green, and Cumberland rivers, from the left. These are navi-

gable, the former from 100 to 300 miles, and the latter from 250 to 400 miles.
The Tennessee, also from the left, is the most considerable affluent of the Ohio,
which it joins ten miles below the Cumberland ; it is at the mouth 600 yards in

width ;
its total course is estimated at 1200 miles ; it is navigable for large

vessels for 260 miles, for vessels of fifty tons for 200 more to the bottom of tlie

falls, by which it is precipitated from the mountains in which it has its rise,
and for boats altogether for 1000 miles ; its affluents are numerous but xmim-

portant, as, falling from the short slope of the watershed of the Gulf of Mexico,
they have neither length nor volume of water.

From the mouth of the Ohio the jMississippi averages 900 yards in breadth
and 100 feet in depth ; on the left it bifurcates and receives no affluent of

importance ; on the right the Arkansas and Bed Bivers drain the eastern slopes
of the Ozark Mountains and the plateaux between them and the Bocky
Mountains, in whose defiles they have their rise ; of these rivers little is known
beyond the facts that, while they do not differ in general character from the

Platte, their course is more irregular, and the valleys more broken, varied, and
better wooded. The basin of the former is estimated at 175,000 square miles
in area, and its length as exceeding 2000 : it has several large affluents, of
which Bed and Saline Forks and the Canadian Biver, formed by two confluent

streams, are the most important; these cannot be less than from 700 to 1500 miles
in length. Bed Biver, known also as the Nachitoches, and in its upper course
as Escararedra, has its rise among the south-eastern spurs of the Bocky Moun-
tains, close to those of the Bio Bravo del Norte ; its total course probably
exceeds 1500 miles, much of which would be navigable, but is obstructed by
timber brought down by the freshets from the mountains ; steamers can ascend
it for 400 miles ; it has several affluents, of which the Washita is the most

important, and expands into more than one considerable lake.

The delta of the Mississippi, as it is one of the most extensive, so it is

one of the most remarkable in the world, and that not only from its natural

characteristics, but from the scientific research and labour which have been
bestowed upon it. It extends about 200 miles in length and breadth, being
larger than that of the Nile, and of about the same extent as that of the

Ganges ; its characteristics are the preservation of its importance by the main
stream, notwithstanding its bifurcations and the branches by which its waters
also find their way to the sea ; and the consequent extension of its mouths in

the form of an irregular triangle to a considerable distance beyond the
main body of the delta. The principal of the branches and bifurcations are the

Atchafalaya, which commences 200 miles from the sea, the Placquemine and
Fourche on the right, and the Iberville, Gentilly, and Bienvenu on the left ;

the former receive several streams, as the Bouge and Teche, and spread into

numerous lakes and lagoons varying from five to twenty feet in depth, and
the latter communicate with Lakes Maurepas and Pontchartrain, which sepa-
rate the lower part of the delta from the main land on the east

; Lake Pontchar-
train is forty-five miles in length and twenty-three in breadth, communicating
with Lake Maurepas on the west, and by Lake Borgne with the sea on the

east, as well as with the main stream by St. John's Channel, or Bayou, which
is the local name for these branches, whether bifurcating or otherwise. The
rise of water in the inundation is twenty feet at the head of the delta, and

forty near the sea, and its power is restrained here, as elsewhere, by
vast dykes, or levees ; it is said to cover an area of 400,000 scjuare miles.

The peninsular prolongation at the mouth of the river has been probably
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over-estimated as extending at tlie rate of 1150 feet annually ; at present there
are tivc jirinc-ipal mouths, of which the most important is that of Balize,

ha\Tng only from thirteen to sixteen feet of water. The sands of this delta
are more sliifting and variable than of most others.

The rivers falling into the Gulf of Mexico from the reverse slope of the
basin of the Mississippi are numerous, but comparatively neither large nor

important; the most worthy of notice are to the east, the Cactahochee, Alabama,
and Pearl. Of these the Alabama is the largest, rising from two principal
sources, the Coosa and Talapoosa among the southern spurs of the AUo-
ghanies ; it has a course of about 600 miles, receiving, as it approaches the sea,
the waters of the Tombidgce, having a course of 300 miles, from the right ;

the estuary formed by these rivers is known as Mobile River : they are naviga-
ble tlirough a groat part of their courses. The larger rivers to the west are tlie

Trinidad and Brazos ; these have their rise in the reverse slopes ofthe easterly
extension of the Rocky Mountains, which are continued in the Ozark chain.

They are rapid in tlieir upper courses, but flow through level lands as tliey

approach the sea, and thus even the smaller streams, as the Sabine, the course
of which is not 2(X) miles, are navigable. The Trinidad has a course of loO

miles, and falls into Galveston Bay. The Brazos in length approaches 1000
miles, and lias considerable adluents

;
it is navigable, but deficient in water,

antl has a bar at the mouth ;
the country through which it flows is saline, but

very favourable to the growth of cotton. Besides these the Saint Antonio
aiul Neuces may be mentioned. The Colorado or Red River of Texas
has tliroughout its course the rapid and irregular current, which the others

have only in their upper courses, and thougli a large river, is not navigable.
It rises amonij the spurs of tlie eastern extension of the Rocky JMountains. It

is ])robal)ly 750 miles in length : it has several affluents of similar character,
n hich are still more developed in the Rio Grande del Norte, or Bravo del

Korte, which, rising among the defiles to the east of the Great Salt Desi'rt,

flows througli a narrow and rugged vallev, separating
the plateaux of Anahuac

and ^lexico from the great basin of the ^IissIssippi. The sources of this river

are, as already noticed, in close proximity to those of the Platte, Arkansas,
and Colorado, and separated by the latter from those of the Columbia. For
one-half of its coursp of nearly 2fK)0 miles it is, notwithstanding its size, a

mountain torrent ; it lias numerous aflluent streams from the ravines trans-

vcrs<' to that through which it flows, but the only affluents of importance are

in its middle course, viz., the Puercos from the left, and the Chonchas or

Florida, which rises among the defiles of the Sierra Madre, from the right.
The Sat)ine from the right is the principal afQuent of its lower course; its

mouth is impeded by a bar.

CHAPTER XXX.

niF. RIVKRS OF TlIK EAST.

5 1. TIk' St. Lawrcnco mil the l;ik<-i.— 2. Tho watcrslicds of tlu' owA.— rt. TIic rivers of tlic

iiurtli-ca-'t.— i. The rivers of the south-east.

rtllfE Sf. Lavroirc and the Lakes.—The basin containing these inland seas

JL of fresh water is ncrlinps the most remarkable in the globe, containing by
far the largest mass oi frc-^li water, and allordiiig means of commiinication

unrivalled: taking :50<).iXX) scjuare miles as the area of (lie whole basin, and

100,000 square miles a.s the area of (he lakes, they may be further estimated to
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have a coast line of perliaps 7500 miles. Assuming the St. Louis, to be the

principal source of the St. Lawrence, estimating its length 120 miles, tlie

strait of St. Mary 40, the St. Clair Eiver and Detroit Lake 75, the Niagara
33, the St. Lawrence from Lake Ontario to the sea 050, and the length of the

lakes 1355 miles ; the total length will be 2273 miles, of which nearly the whole
is navigable.* But of the numerous small rivers which fall into Lake Superior,
few of which are known, there may be, and probably are, others equal in size

to the St. Louis ;
of more importance certainly are the Kammistoquoia and

Pigeon llivers, which flow into the lake more to the north, as connected with
the chain of lakes and streams which, with only a slight interval, unite Lake

Superior to Lake Winnipeg, and the waters of the Arctic Sea and Hudson's

Bay with those of the Atlantic Ocean. These, and the other rivers of the

western side ofLake Superior, either rise in or expand into lakes, and the surface

of the country presents more water than land. The rivers run through rocky
channels, and are broken into uumerous and often lofty cascades ; of these the

Kakabckka Falls of the Kaministoquoia are perhaps the most remarkable.

They are 130 feet in height and 150 yards in breadth. The valley of this

river is also remarkable for its beauty and fertility, presenting an un-

dulating surface, covered with verdure. Generally speaking, these rivers

partake of the character of the lake, Avhich from its shape alone would appear
to occupy deep fissures in the rocks which surround it. Those to the north
and west are primitive and igneous, not only granite and gneiss, but basalt,

trap, and slate being found in abundance, and the lakes and rivei's varying in

character and scenery according to the rocks which form their basins. Lake

Superior is formed of two principal basins, the larger and western being 230
miles long from south-east to north-west, and 60 miles broad. The north-

west shore is for half its length a wall of porphyry and greenstone, broken

only by ravines, through which small rivers fall into the lake, and having
deep water at the base. To the north, however, there are deep sounds
and numerous islands. Thunder, Black, and JSTeepigon Bays receive respec-

tively the Kaministoquoia, Black, and Neepigon E-ivers, the latter being

ninety miles long, and flowing from a lake of the same name about twenty
miles in diameter. In these bays, although the capes and islands which
form them are rocky and precipitous, the former rising from 1000 to 15(30

feet, yet the shores and mouths of the rivers are low, fertile, and covered with
trees. Isle Koyale, the largest island in the lake, lies off the south of Thunder

Bay, parallel to the shores of the lake, from which it is distant thirteen

miles ; it is forty miles long by eight broad, and formed of porphyry, green-
stone, and sandstone on the west, north, and north-east, and of sandstone and

conglomerate on the south-east, and similarly on the south side of the lake ;

the shores and islands are of sandstone, from the mouth of the St. Louis to

Kcewaiwoona promontory, which forms the natural division of the lake on
the south, and again extend to the east of that point, mixed with granite as

far as the river St. Mary, which connects Lake Superior with Lake Huron.
The northern shore consists of greenstone and porphyry on the west, and

granite on the east ; slate appearing near the centre in a group of islands

named from that circumstance.

Reports to the Congress of the United States give the following statements :
—

Lakes. Lenp:th ;

Breadth
in miles. I in miles.

Superior

Michigan
Huron .

Erie . .

Ontario

ileau
j

Eleva-
deoth. tion.

feet. i feet.

Area,
miles.

S-.M)

2 CO

180

too

IfiO

80

900
000
980
84

500

fi->7 31', 1)00

578
I

22,000
574 i 20,tii0

5(;5
j

9,C00
232 I 0,300

The total length, 1355 miles ; area, 90,300 ; total area drained,
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The eastern division of the lake may be 120 miles in diameter, varied on
the south-west by Keewaiwoona Bay, and on the north-east by JSTichipicoten
harbour, which receives a river of the same name, perhaps the most impor-
tant of the numerous streams which here add their waters to the lake, and
which is navigable for boats fifteen miles to the falls. This harbour is also
covered by a rocky island, also named Xichipicoten, fifteen miles long by five

broad, producing a luxuriant growth of hard-wood timber. A small sandy
island called Caribou lies directly in the centre of the lake towards its eastern

extremity ; here it forms a deep bay, about twenty-five miles in width, from
the bottom of which, between cliJIs of porphyry 790 feet high, it discharges its

surplus waters into Lake Huron by the river St. Mary. Twelve miles from
Lake Superior the river falls over ledges of sandstone, eighteen feet in height,
three miles below which it expands into Lake George, ten miles in width, wJiich
is divided by Sugar Island for fourteen miles, and subsequently foi-ms tliree

channels between Neebish Island, the south point of Sugar Island, and St.

Josei'li's Island ; the former seven miles long, and the latter seventeen long
by thirteen broad. This island occupies a bay at the western extremity oi
Lake Huron, of triangular shape, and measuring in base and pcrxjendieular
about twenty-five miles.

From this point the range of the ]\Ianitoulin Islands covers the northern
coast to Georgian Bay, while to the south and west the Strait of Michili-

mackinac opens into Lake Michigan ;
from north-west to south-east Lake

Huron measures 2(X) miles: Sagaiia Bay extends to the south forty, and

(leorgian Bay to the north-east about KM) miles.

Tlie southern and western shores of this lake are for the most part fertile

and well wooded ; the western shore, as it approaches St. Clare Kivcr, is how-
ever poor and sandy. Tliis lake dilTors from Lake Superior, in presenting
limestone as its characteristic rock, which, appearing to the south in some
islands, constitutes the mass of tlie islands to the north, as well as much of the

coast, though on tlio main land to llie north, and especiall}' the Cloche Moun-
tains to the north and east, granite and (juartzose rocks prevail. The northern
shore of the lake is extremely rugged and irregidar, and covered with innu-

merable small islands, independently of the Manitoulin chain, which is formed
of four principal islanrls: Drummond's, Cockburn's, the Grand ^lanitoulin,
and Fitzwilliam's, or Home Islands. These are of extremely irregular form,
broken by sounds and inlets, having deep water on the north, where the cliflf

rises 2(X) feet, but shoal on the south sides, and extending in a curved line

from east to west. They are picturcsiiue, fertile, well wooded, and well

watered. The largest. Grand [Manitoulin, is eighty miles long, with an average
breadth of l:\venty miles

;
in it are several lakes, one of which, having an area

of lifty-five miles, has no outlet fjr its waters, and receives onl}' one small

stream. Drummund Island may be eighteen miles long by ten broad, and the

others smaller.

The most considerable river falling into Lake Huron is French Eiver,
which flows from Lake Ni])issing. It is however rather a chain of small

lakes tlian a river, and has four jjrincipal outlets to the lake. Lake ]N'ipissing
is sixty miles distant from Lake Huron, and only about seventy feet above ita

level. This river and lake are situated in a cold and barren conntrv. but those

to the westward, Thessalon, .Mississaqui. Seri)ent, and Spanish Jiivers, ilow

through fertile, well wooded, and l)eautiful valleys. Bi^tween French and

Spanish Jiivcrs the Cloche Mountains, a spur from the northern watershed
of the 1)asin of the lakes, approach the shore, and form the limit between the

fertile and unfertile portions of the country.
Eastward of the Nianitonlin Islands, Georgian Bay stretclies deep into the

land towards Lake Ontario, and receives the Severn IJiver from Lake Simcoe ;

this river has many falls and rapids, but ilows throngh a beautil'ul and fertile

country. Lake Simcoe ap])roachcs within
thirty-five

miles of Lake Ontario;
it is 170 feet above Lake Huron, is thirty miles long l)y eighteen wide, l)ut of

irregular shape, forming deep bays to the west and south—viz., Kempenfelt
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and Cooke's Bays ; the latter recei^^es tlie waters of Holland Hirer, wMch.
rises in the hills to the south, and is navigable for ten miles, and its sources
are close to those of the Humber, which falls into Lake Ontario. The banks
of this lake are low, but fertile ; it has numerous islands, and is separated by
a narrow strait from Lake Gougitchin. It is usually frozen over in winter.

Lake Gougitchin is twelve miles long by five broad, of very irregtdar shape,
and presents extremely romantic scenery.

Ihe southern extremity of Georgian Bay, Nottawasaga Bay, receives the
river of the same name, which Hows through a highly picturesque and fertile

country, has numerous affluents, but is not navigable.
The river St. Clair connects Lake Huron with Lake St. Clair, which is

again connected with Lake Erie by the Detroit, or, as it is called, Detriot

Eiver. St. Clair River is twenty-five miles long, and about one mile « ide ;

its course is nearly north and south ; its navigation is impeded by sandbanks,
and it enters Lake St. Clair by five mouths, and forms a delta which has filled

up nearly one-half the lake
;
of the islands thus formed, Walpole and Harson's,

separated by the principal channel of the river, may be noticed. Formerly
three channels connected the two lakes, but the two northern became dry, and
have given to the northern shore a good harbour.

Lake St. Clair is twenty-five miles broad, and from the entrance of the

Detroit to the mouth of the St. Clair is the same distance ; it does not exceed

thirty feet in depth ; it receives several rivers, of which Sydenham and the

Thames, from the east, are of most importance. The former, known as Bear

Creek, has a course of about seventy-five miles ; the latter has a slow and serpen-
tine course of 160 miles through a very fertile valley, receives numerous sma.l

affluents, and is navigable for boats throughout nearly its entire length. The
Detroit is twenty-three miles long, and from one to two broad ; it issues

from the south-west angle of Lake St. Clair, and flows south-east and south
into the north-west angle of Lake Erie, which here forms a deep bay, about

thirty miles across, separated by projecting points and islands from the main
basin ; there are also several islands, some of considerable size, in the river.

Lake Erie has this peculiarity, that while the Detroit flows into its western

extremity from the north, the Niagara flows out of its eastern' extremity in

the opposite direction. Thus lying to the south of the other lakes, it seems to

occupy a shallow basin in a plateau raised above the bottoms of those which
have independent channels of communication to the north. The river

Thames, flowing nearly parallel to its northern shore for half its length, has

no considerable streams from that quarter. The shore to the north is indented

by four wide bays, separated by low, marshy, projecting points, of which Point

Pelee on the west, and the North Foreland on the east, mark the three prin-

cipal divisions of the lake's surface. Point Pelee Island is about six miles long

by three broad, the others smaller. The Ouse or Grand River falls into Lake
Erie about half way between the North Foreland and Niagara River ; it rises

to the north-east of the sources of the Thames, and has a course equally
tortuous, but probably longer, receiving numerous small affluents, and flow-

ing through a fertile valley.
The Miamis River is the most considerable which falls into the lake from

the south by the bay of the same name ; it is navigable for small craft, but
the near approach of the southern watershed of the basin to the south
shore of this lake leaves no room for affluents of any size ; indeed, the sources

of the northern affluents of the Ohio are in close proximity to it, and afibrd

means of communication between it and the Mississippi.
The Niagara River is thirty-four miles in length ; on leaving Lake Erie it

is less than a mile wide, but spreading into two wider channels, separated by
several small islands, it then encircles an island of irregular shape, about

seven miles long and six broad, below which the Niagara would have the

aspect of a lake but for the rapidity of its current ; and here Chippewa Creek,

by which communication has been opened with Lake Ontario, falls into it from
the west. To this point the river is navigable, and to this from Lake Erie
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the fall is only fifteen feet, while from this to the Great Falls, a distance of
only half a mile, it is fifty-one feet, the falls being on the east Ifi-i feet, and
from the base to Lake Ontario 106, in all between the lakes 336 feet. The
falls are nearly equidistant between the lakes ; they are divided by an island,
called Grand or Iris Island : that on the west, called the Horse-shoe Fall, is

1900 feet wide and 158 feet high ; that on the east 920 feet wide and 164i feet

high, the entire width of the river being about 4000 feet. The recession of
these falls is probably more rapid than is usually supposed, very considerable

portions of the rock having fallen within the memory of man ; this is not to
be wondered at when 15,000,000 of cubic feet of water have been estimated
to pass over it every minute.

Lake Ontario is of regular shape towards the west, but towards the east
is broken by a deeply-indented peninsula, known as Prince Edward's count}-,
enclosing what, under other circumstances, might be called the estuary of
the River Trent ; still further cast the mouth of the Cataraqui forms another
inlet, as do Blackwater Bay, and Chalmont Bay on tlie sout li side ; and the
eastern portion of the lake is studded with islands, the principal of which,
Amherst and Wolf Islands, are respectively ten and fifteen miles in leniith,
the latter of very irregular form, and lying in the embouchure of the lake.

This lake is remarkable for its natural facilities of communication with Lake
Huron on the west and the Eivcr Ottawa on the east, the former by the
lliver Trent and the latter by the Cataraqui.

The Eivcr Trent may be said to have its rise from Balsam Lake, and to

Eass
through Sturgeon. Pigeon, Sliemong, Shebantekon, and Trent Lakes ;

etween the latter and Rice Lake it is known as the Otonabee, and below tliat

as the Trent. Within about two miles of Balsam Lake, Talbot River rises,

which flows into Lake Simcoe, from which the Severn falls into St. George's
Bay ofLake Huron. These lakes are of very irregular shape, and vary from
five to fifteen miles in length ; they receive many small streams, and are

all navigable. The Trent in its tortuous course forms numerous islands,
some of considerable size; its valley is fertile, and rich in mineral wealth.

Like the Trent, the Cataraqui is connected witli an extensive though smaller

chain of lakes ; but the country through which it flows is colder, and less

fertile, being formed principally of primitive rock.

Lake Erie also receives considerable affluents fi'om the south ; of these

the Gennessee and Oswego are the principal. The former has a course of 150

miles, broken by a beautiful fall of 226 feet, the latter is formed by the con-

fluence of the Seneca and Oneida Rivers ; these flow through two lakes of the

same names, which are connected with many others. Oneida Lake is twenty-
three miles long by six broad.

From tlie eastern extremity of Lake Erie, the St. Lawrence issues at

Frontinac or Cataraqui, and extends in the Lake of the Thousand Islands, for

thirty-nine miles ; here the beauty and variety of the scenery cannot l)e sur-

passed : the islands number 1692; and below this, until within fifty miles

from the conlluence of the Ottawa, the river is broad, deep, and easily

navigable : rapids liere break its course for nine miles, below which again
the river forms two wide expansions known as Lakes St. Francis and St.

Louis, which are separated l)y ra])id3 called the Cascades, and are also studded

with islands; they are res])ectively twenty-five miles long by five broad, and
twelve miles long by six broad ; the latter unites with the Lake of the Two
Mountains, formed by a simihir expansion of the mouth of the Ottawa Kiver.

This, the largest affluent of the St. Lawrence, may be estimated as having a

course of 5(X) miles, but from ].,ake Temiscaming to its mouth is 350, l)el()W

which, like the main stream, it is altematelv broken into rapids and cascades,

or swells into lake-like reaches ; of these latter, Lake Chaudiere is eighteen
miles in length ; from which it issues in the falls of tlie same name, sixty feet

in height and SOOyards in width, from whicli point the river is navigal)le for

sixty miles to the Long Sault, below which it expands in the Lake of the Two
Mountains.

II. E E
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Below the confluences of tlie Ottawa, two larger islands lie close to the

northern bank, Isle Jesus and Montreal, the one twenty-two miles long and
six broad, and the other thirty-two miles long and ten broad ; the former is

low, the latter rises to the south in the hill from which it takes its name ;

both are fertile, the latter so much so as to attract the particular attention of

the first discoverers ; its position is politically and commercially of the first

importance : forty-five miles lower down the river again expands in Lake St.

Peter, and it is here more shallow, yet vessels of large burden can ascend to

the Island of Montreal : a group of islands extends for nine miles in this lake.

The St. Maurice Uiver, rising in Lake Oskelanaio, leaps from the high
table land to the north of the St. Lawrence over a precipice 150 feet higli,

and flows for much of its course between lofty and rugged clifl's ; its lower

course is, however, fertile ; its mouth is divided into three channels by
two islands, and hence it is known as ' The Three Eivers ;' to this point
the tidal wave ascends the St. Lawrence : its total course is 150 miles.

Smaller, but similar in character, are the Jaques Cartier, Portneuf, St.

Anne's, and Batiscan Eivers, St. Charles, Groufire, Mai Bay, Petite Biviere,
and numerous aflluent streams which join the main river from the north ;

one, however, the Saguenay,must be excepted, which has rather the character of

a deep inlet than an affluent stream, and is navigable for more than sixty miles

for the largest vessels, being indeed deeper than the St. Lawrence itself; its

extremity forms two deep bays, one of which, Ha Ha Bay, is capable of con-

taining a large fleet, and here cliffs of sienite rise 500 feet above the river ; into

the other the surplus waters of Lake St. John flow by two channels. This lake

is about fifteen miles in diameter, and receives the waters of several affluents

which rise in proximity to the head waters of the St. Maurice, the Batiscan,
and the rivers falling into Hudson's Bay.

The affluents of the St. Lawrence from the south are more important as

flowing through a more fertile country, and opening communication with the

rivers to the south and the shores of the Atlantic. Of these, the Bichelieu

flows for seventy miles ; from Lake Champlain it is navigable for fourteen

miles to the basin of Chambly, and above that again to the lake ; its valley
is the most fertile of those formed by the affluents of the St. Lawrence. Lake

Champlain occupies a long, narrow, irregular chasm among the hills, and
stretches from north to south for 140 miles, is in its greatest breadth twelve

miles and in its least half a mile ; its surface is only 140 feet above the Atlan-

tic, and it is usually frozen in winter. Lake George, at its southern extremity,
is about thirty miles long and seven in extreme breadth, and lying among
well wooded hills is remarkable for its beauty, even in America, tlie land of
lakes. As Lake Champlain opens communication between the St. Lawrence
and the Hudson Biver, so does Lake Oneida between Lake Ontario and the

Susquehanna, the intermediate country being occupied by some of the most

lofty mountains in the east of the continent. The St. Francis rises in a lake

of the same name and Lake Meudon, near the sources of the St. John, and
is increased by the confluence of the Magog Biver ; from Lakes Mem-

Shremagog
and Massawhippi it has a rapid course of 150 miles, and fulls into

jake St. Peter : similar in character is the smaller river Besancour, but the

Yamaska has a winding course of ninety miles through a fertile valley.
The Chaudiere is even more remarkable than the St. Francis for its rapidity
and broken course ; its great falls, about four miles from its mouth, are well

known, and are more than 100 feet in height : the total length of this river

must exceed 120 miles ; in its upper course it expands in Lake Megantic, its

principal tributary is the Du Loup. The Etchemin, a smaller river rising in

a lake of the same name, affords that communication which the broken waters

of the Chaudiere deny ; below this the Eiviere du Sud flows through a fertile

plain, beyond which isolated granite hills indicate the proximity of the moun-
tain district of Gaspe, from which the Mitis and Matane, and other smaller

streams, fall into the estuary of the St. Lawrence.
The shores of the St. Lawrence are for the most part bold^ excepting
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abont the moutlis of the affluent rivers ; its estuary is closed in to the south

by rocky mountains risinp; nearly 4000 feet ; on the north, a rocky ridge, but of
less elevation, separates it from the table land in which the rivers falling into
it from that side have their rise, and from which the mountains of the centre
of Labrador rise to probably as great an elevation as those to the south : botli

districts are cold and barren, covered with lakes and streams, and but little

known. The island of Bie, below Green's Island, which is on the south side

opposite the mouth of the Saguenay, is the first island in the river ; these

gradually increase in number and size until, in Isle Aux Coudres and Islo

Orleans, they extend to twelve and twenty miles in length ; above the latter

the river is 1314 yards across, and in the basin of Quebec, two miles below, at
the Riviere du Sud, the channel expands to ten miles, at Mount Pelee to

seventy-three, and at the moutli to 100 ; it enters the gulf of the same name
by two channels separated by the rocky island of Anticosti, in length 125 and
in breadth thirty miles.

2 Watersheds of the !East.—The watershed of the rivers falling into the
Atlantic Ocean, as well as those from the opposite slope into Lake Ontario
autl the St. Lawrence, is formed by the Allegliany or Appalachian chain and its

iiorthf^rn extensions. The general character of this has already been indi-

cated. It may be said to connect the mountains of Labrador on the north
with the Ozark Mountains on the south, while in the centre the watersheds
of the great lakes nniting, extend to the llocky Mountains; and on the ex-

treme north the coast chains are continued to tlio Romanzow Mountains, the
north extension of the lower ranges of the Eocky Mountains, which stretch

to Cape Barrow, tlius completing the cincture of the three great basins of the

northern lakes and rivers ; of the great lakes in the centre, and the Mississippi
on the south ; while tlie principal extension of these mountains must he
looked for from the north of Labrador through the Arcliipelago of the Arctic

Sea. On the south coast of the estuary of tlie St. Lawrence, as already noted,
these mountains rise to nearly 4000 feet, and on the south-east Bald Mountain

may have the same elevation, while Kataadan, near the Kennebec, presents
an isolated peak 5385 feet in height. 15etwecn Lake Champlain and Lake
Oneida, and the other small lakes which find the same outlet by the Oswego
to Lake Ontario, tlie mountains have an equal or greater elevation, the mean
ofwhichmaybe 3(X)0 feet; but tlie peaks of Essex and Mclntyre attain

respectively to 54(37 and 5183 feet, and many others are about the same

height. Here, on the east, are the sources of the Hudson, and the Juniata
on the west may be considered tlie principal source of the Susquehanna. These

ranges unite below Lake CJiampIaiii, and extendin three principal and parallel

chains, trending nearly due north and south. Here, between the sources

of the Connecticut and Merrimac llivers, the most elevated summits of

the whole are to be f)und ; many exceed 5(X)0 feet, and Mount Washington
rises in rugged pinnacles of granite and gneiss G234 feet above the sea : hero

also is a narrow defile, called The IS^itcli, two miles in
leiii^th,

and bounded on
cither side by preciiiitous cliffs. This is a country of lalies and rivers ; the

valleys narrow, and mily fertile where alluvial deposits cover the rocky basin ;

but it is of the highest picturesque beauty, and much of it remains in its

pristine state.

In the south, the Green Mountains divide the waters of the Con-

ned lent from those of the Hudson ; they are of less elevation, not exceed-

ing 3500 feet ; they are also of more rounded form, and covered witli forests and

mossy verdure. These mount iiins are extended towards the sea coast in two

ranges, the Hoosac and the Tnghannac, the latter being the western and more

elevated, culminating in Saddk^ Mountain, 4'000 feet above the sea. More
eastward still, irregular spurs form the ])rincipal ranges, diversify the

country towards the coast, and give great variety ana beauty to the

scenery. The most marked elevations arc Mounts Tom, Ilolyoake, and

Wachuset, rising between 20OJ and .3(KX) feet in elevation. The prolonga-
tions of these ranges to the sea coiist, wliich to the south of Cape Cod trends

K E 2
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nearly east and west, have no great elevation ; they may be separated into

five, dividing the rivers which fall into Long Island Sound. The most

important are Green Mountain, and Saghanic or Housatonie ranges.
It has been already noticed, that the mountains to the west of Lake

Champlain attain an elevation of above 5000 feet ; here the sources of the

Hudson are 4747 feet above the sea ; and Avalanche Lake, the most elevated

of the lakes of eastern North America, is 3000 feet above the sea, while the

Iliver Au Sable descends 4600 feet in a course of forty miles to Lake Champlain.
These mountains extend southwards, and are known as the Catskill as they

approach the coast ; their average elevation may then be 3000 feet, and they
cuhninate on Mount Round Top at 3804 feet above the sea.

This district is noted for its magnificent waterfalls, of which those of the

Au Sable Eiver, the Trenton and Cohocs Falls of the Mohawk, and Glen Falls

on the Hudson, are the best known, and probably the most remarkable ;

extending southward, these mountains form the Kattatinny range and

Schooley's mountains, as well as the better known palisades of the Hudson,
where the trap and greenstone rocks present their nearly perpendicular

escarpments to the river, above M"hich they rise from 200 to 500 feet ; but
unlike the more northern ranges, their summits form a table land sloping

gradually to the west. The Kattatinny range extends southward in the

North Mountains ;
this is the more eastern ofthe southern ranges, but rises irre-

gularly, culminating 400t) feet above the sea, the more solid portion, which
forms the watershed of the country, and known as the Appalachian chain,

lying further west. In their greatest width these mountains are 150 miles ;

the western sj)ur, which limits the basin of the Ohio, is known as the
Chestnut ridge ; the more remarkable are Sewell, Gauley and Flat Top
Mountains ;

further south they become less defined and less elevated. Pilot

Mountain, the highest summit, not exceeding 1765 feet, of which 214 are

formed by a perpendicular pinnacle of rock. Still further south, detached
mountains only are found, but some of these exceed 3000 feet in height, the

main ranges trending to the south and west, and the peninsula of Florida not

exceeding 150 feet in elevation at its highest point. The western ranges as

they approach the Mississippi decrease in elevation, untd the average does
not exceed 1000 feet.

3 Sivers of the North-East.—Among these irregular and narrow ranges,
numerous rivers have their rise, and flow eastward into the Atlantic. The
more northern spurs form the valleys of the Eistigouch, Nipisiquit, and
Miramichi Elvers, having respectively courses of 1000, 80, and 150 miles ; the
latter is navigable for one-third of its length for large vessels. The rocky
peninsula of Nova Scotia here forms the Bay of Fundy, into which the St.

John, the most important river of the north-east seaboard, discharges its

waters, draining an area of more than 20,000 square miles. The main source
of this river is found near those of the Chaudiere and Penobscot ; in its upper
course it receives the AHaguash from the right, and the St. Francis from the

left, the former flowing through Windy Lake, which is 870 feet above the

sea, the river having to its confluence a fall of 350 feet ; and beyond these the

Madawaska, which may be considered the secondary source of the river, flows

through Lake Temiscouata, by which access is gained to the St. Lawrence,
from which its sources are only distant twenty miles.

From the junction of the Madawaska the St. John has a southerly course,
and forty miles below it is precipitated over the Grand Falls, which have a per-

pendicular height of forty feet, and with the rapids below give to the river a
total declivity in this portion of its course of 120 feet. These falls are the limit

of navigation, 200 miles from the sea, but ninety miles lower down, where the
river has a still more southerly trending, there are rapids which impede
navigation ; between these the river receives two important affluents, the

Tobique, from the left, which, rising among the highest elevations of the

country. Blue, Ox, and Bald Mountains, which attain an elevation of about 4.000

feet, flows through a most fertile and beautiful valley, between rocks of



RIVEES OF THE EAST. 421

gypsum, limestone, and sandstone ; and the Aroostook from tlie right, a still

more considerable stream, flowing nearly parallel to the main stream in its

upper course. Below the rapids already noticed, a chain of lakes, occupying a
fertile valley, send their surplus waters by a short canal to the main stream ;

and below tliis the river receives the Washedemoke, Belle Isle, and Ken-
nebacasis, all of which expand into shallow lakes before joining the main
stream. Besides these, it has a feature peculiar to itself, for near its mouth,
after expanding to nearly a mile in width, it suddenly narrows, and rushes

impetuously through deep channels, among rocks and islands of limestone
covered with verdure; thus forming a shute or fall when the tide in the
harbour is low, but the tidal wave generated in the Atlantic, and forced into
the narrow channel of the Bay of Fundy, rises to from forty to eighty feet,
and then at high water there is a similar fall up the river. The upper valley
of the St. John may have an average elevation of 500 feet above the sea ; it

is a cold, damp, and dreary region, yet not altogether wanting in beauty or
even sublimity. The middle course, comprising the valleys of the Tobiquo
and Aroostook, is fertile and well wooded ; the lower course, in the intervales,

extremely fertile ; pine and spruce, with the hackmatack, alone llourish in the

upi)er, the others abound with maple, beech, elm, oak, and walnut. The
entire course of the St. John may be 4oO miles ; it is navigable for vessels of
some burden uinet\" miles to the rapid already alluded to, and for steamers and
barges to the Grand Falls.

The St. Croix rises on the reverse slopes of the watershed of the Aroos-
took ; its sources are found in the waters of two chains of lakes, lying in

basins of primitive rock
; these are of irregular shape, and from thirty

to fifty miles long. The streams which they discharge uniting, trend to

the east, and after being broken by two considerable falls, form a broad

estuary, which again opens into an extensive bay, known as Pasamaquoddy
Bay, which also receives other small rivers.

Between the St. Croix and Cape Cod. the south-west extremity of the Bay
of Fundy, some important rivers fall into the sea : the Penobscot, rising from
several sources near those of the St. Jolin, and Chaudiere, which expand into

numerous lakes, some of which are of considerable extent. jNIount Kataadan
is situated in the fork formed by the conllucnce of the eastern branch of this

river ; and bt'low this, its ]irincipal aflluent, the ^latawamkeag, drains the

countrj' between the Aroostook and the Chiputncticook Lakes, the sources of
the St. Croix Kiver ; its only other affluent of importance is the Piscataqua
from the right ; from this point the course of the Penobscot is nearly duo
south; its entire length exceeds 250 miles : it is navigable for larire vessels for

lifly miles, and falls into the extensive bay of the same name. The Kennebec
lias its ))rincipal source in Mooschead Lake, an irregular sheet of water,

fifty miles in extreme length, and fifteen in breadth. Tlie course of this river

is more tortuous than that of the Penobscot, the country tlirough which it

flcnvs is inters])ersed witli lakes, Init fertile : it is navigable for large vessels

for twelve miles, and for small for
thirty-five ;

its length exceeds 2<K) miles ;

it falls into Mcrrimeeting Bay, as does the Androscogging, which, rising near

Lake .Megantic and the source of the Connecticut, collects tlu' surplus waters

of se\t'ral lakes, and flowing soutli, is turned to the east by Mount Washing-
ton and the spurs of the AVliite Mountains, and readies the sea after a tor-

tuous course of 150 miles. From the western spurs of the White ^lountains,
the Saco has a ra])id fall into the l)ay of the same name, and is navigable for

six miles from the sea; its entin^ length may be KIO miles. Below this is tho

Piscatatpia, which has l)ut a short course of fifty miles, but is noticeable

as falling into J'orthind Harbour.
To the south of Cape Cod some small rivers are found to the cast of tho

Connecticut, the Pawcatuc, and Providence, of which the Pawtiicket is an

affluent ; these streams are rapid, and broken by falls, but the mouths are

accessiljle to vessels of moderate size; the Merrimac, a more corisidcralilo

river, rising from two principal sources, of which the Peuuigew asset, tho
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northern, is the larger, and has its rise in the White Mountains : the Winni-

piscogee flows through the lake of the same name, which is twenty-three
miles long, by ten broad, and remarkable for the beauty of its scenery : it

contains several islands, and is 470 feet above the sea ; it is the largest of the

lakes with which this district abounds ; the united streams obtain the name
of Merrimac 125 miles from the sea ; the entire course of this river may
exceed 200 miles, and it is navigable for about one-third of its lengtli. The
Connecticut has its sources, as already noted, near those of the Chaudiere and
Kennebec ; its general course is south, and it has no affluents of impor-
tance, but its length is estimated at 450 miles, and it is navigable for fifty.

West of the Connecticut are the Housatonic and the Thames, both of

which are navigable, the one for twelve, the other for sixteen miles ; but the

next important river is the Hudson, the most westerly of those which have a

southerly trending : it rises, as already noted, in the mountain district to the

west of Lake Champlain, has a course of above 250 miles, is navigable for

large vessels 118, and for small 145 mUes ; its only affluents of note are tfie

Sacondegaand the Mohawk, already mentioned as having its source near Lake
Outario in Oneida Lake. A branch of this river is noted for its beautiful falls

at Trenton, as the main stream is for Glen Falls, unrivalled for picturesque

beauty. The Hudson is remarkable for the beauty of the scenery on its banks,
and for the breadth and extent of its estuary. These rivers fall into Long
Island Sound, and to the south and west are the Hackcnsac, the Passaic, the

Kariton, and Little and Great Egg Harbour Elvers of inconsiderable length,
but navigable for from ten to twenty miles from the sea. The Passaic is

remarkable for its beautiful falls, seventy feet in height.

4 Rivers of the South-East.—To the south, Delaware Eiver foils into the

extensive bay of the same name. This river rises in the Catskill Mountains,
is navigable for vessels for 125 miles from the ocean, and for small craft

thirty miles further ; its principal affluent is the Skuylkil, which, rising in

the Blue Mountains, has a course of 130 miles, and falls into the main stream
about 120 miles from the mouth of the bay ; it also receives the Lehigh or

Leigh, which has a course of seventy-five miles, from the right, ninety
miles above the limit of the ship navigation, and the Popaeton from the
left.

The Susquehanna rises in two principal sources, the one in Otsego or Oswego
Lake, and the other in the westerlyrauge between it and those ofthe Alleghany ;

its principal affluent, the Juniata, has a course of 180 miles from the west and
south. In its course of 350 miles this river receives many small affluents,

but is broken by short falls and rapids, and is only navigable at the mouth
for small vessels ; it falls into the head of the Bay of Chesapeake, and between
this and the Potomac several smaller streams foil into the same bay, the chief

of which is the Patuxent, which has a course of 110 miles, and is navigable for

forty-six : the others are generally navigable for some considerable portion
of their lower course. The Potomac rises from two sources near those of the

Monangahela, and flowing first to the north, trends to the east and south-east,
and after a very tortuous course of 400 miles, falls into the lower part of

Chesapeake Bay : it is navigable for the largest vessels for moi'e than 100

mUes, but above that point is rapid and broken; the Great Falls are seventy-
five feet in height ; it issues from the Blue Mountains, 168 miles from its

mouth ;
its principal affluent is the Shenandoah from the south, which has a

course of 200 miles, and is navigable for half that distance. The Happanahok,
York, and James Rivers also fall into Chesapeake Bay ; the former, rising in

the Blue Mountains, has a south-easterly course of 160 miles, and its mouth is

twenty miles south of the Potomac ;
it is navigable for small vessels for 105

miles. York liiver, formed by the confluence of two small rivers, is navi-

gable for the largest ships for twelve miles, and forms an excellent harbour.
James Iliver is formed by the junction of the Jackson and Cowpasture Rivers;
it has a course of 300 miles, and is navigable for 140 ; its principal affluent is

the Appomatox, which flows into it about 100 miles from the sea ; it has a
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course of 120 miles from the south, and is navigable for twelve miles. To the
south of Chesapeake Bay, Chowan and Koanoke Eivers fall into Albemarle
Sound, which opens into Pannilico Sound, which again receives the river of
the same name, and Neuse's liiver, forming an irregular and intricate naviga-
tion, indented with numerous creeks, some of which are connected by small
streams with Lakes, as Lake Phelps, and Alligator Lake. To the north of
Albemarle Sound is the Dismal Swamp, extending thirty miles, and covering
235 square miles ; Lake Drummond occupies the centre, and the rest of the
surface is thickly wooded.

The Chowan is formed by the confluence of the Nottoway and Mo-
herrin, which have a course of more than 100 miles ; the Blackwater is an
affluent of the latter. The Roanoke also has two principal sources, the southern

falling from the watershed of the Great Pedee, the northern from that of the
Kenawha ; the latter is known as the Staunton, and has a course of 180
miles to the point of confluence : the length of this river must exceed
3(X> miles, and it is navigable for large vessels to the Falls, seventy-five miles
from its mouth. The Pamplico River, also called the Tar, has a course of
200 miles, and is navigable for thirty. The Neuse is about the same size.

Cape Fear River has a course of 300 miles, is navigable for ninety ; in its

upper course it is known as the How : its affluents are Deep River from the

south, in its middle course, and south and north-east rivers from the north in

its lower course. The Pedee, known in its upper course as the Yadkin, is a

rapid and tortuous river, receiving many small aflluents, of which none are im-

portant but Lynch's Creek and the Little Pedee, which join it from the

south and north respectively, as it api)roaches the sea : it is navigable for

more than 100 miles, and exceeds 400 miles in length. The Santee is formed

by the confluence of the Wattaree and the Congaree, the former is also

known as the Catawba ; both have their sources in Blue Ridge : this river is

navigable for small vessels for 100 miles to the confluence of its two sources,
and forty miles further up both of them ; its length may exceed 3(X) miles.

The Savannah is formed by the confluence of two streams, the Keowee and
the Tugaloo ; its aflluents are all from tlie right ; of these. Broad and Ogeehee
Rivers are tlie principal : it is navigable for ships for seventeen miles, and
for small vessels for 4< K) miles to the mouth of Broad River ; its entire course

may be 500 miles. Jlightecn miles south of the Savannah is the Ojeechee,
which has a course of 20(J miles. The Alatamaha has two sources, and
is navigable for small vessels for 300 miles : its total course may exceed
500 miles, and it enters the sea sixty miles south of the Savannah. Tho
St. Ilia and St. Mary's are about 100 miles long, and are navigable.
Here are also extensive swamps, of which that of Okefenoko is the most
remarkable ; it is ISO mih^s in circumference, and in wet seasons becomes
a lake. The St. John River rises in an extensive cypress swamp, and

flowing northw ard, expands into numerous lakes, of which Lake George is

the most extensive, being twenty miles long and twelve broad : its princijial

affluent is the Oklawaha from the left, and it receives the waters of Lnko

Orange, those of Dunn's Lake also join the main stream from the right.

Lake George is 107 miles from the sea, and to this point tlie river is navigable.
The Peninsula of Florida abounds with lakes and lagunes, the former re-

markable for their depth ; the largest of these is Lake Okeechobee or Macaco ;

this is nearly circular, and may have a diameter of more than thirty miles. It

receives the surplus waters of Tobopkalega, Cypress, and Istopoga Lakes

from the north by Kissinee River.

5 The Vc(jciation of North America.—The natural divisions of IVortJi

America have already a])])eared, l)ut with respect to their vegetable i)roduc-

tions they require further subdivision, consecjuent on latitude, position,
and expoHure, or it may jjcrliaps

be more convenient to make a fresh divi-

sion for this ])ur])Ose, which may be thus stated—
The diHtrictsof the Northern Lakes, the Great Lakes, and St.Lawrcnce, tlie

North-oast Littoral, the South Littoral, the Mouutuius of the East, the Missis-
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sippi proper, tlio Ohio and its affluents, tlie Missouri and its affluents,

the Great Salt 13asin, the rivers of the Soutli-west, the rivers of the West,
tlie Southern extension of primary watershed, the Northern extension of

primary watershed.
Tlie district of theNorthern Lakes is that least important in this particular.

To the south, the watercourses are in most parts bordered by swamps and
well-wooded alluvial tracts ; the principal trees being the spruce, white cedar,

white beech, and willows ; these become less frequent as the latitude increases,

stunted willows, and birches, and the luxuriant grasses, give place to mosses

and lichens ; along the course of the Mackenzie, however, vegetation extends

to the sea, the white spruce covering a large portion of its delta, and attaining
to nearly 70° of north latitude. To the east the barren grounds afford a more

sparse vegetation of the same character, but on the islands to the north, espe-

cially on Melville Island, both the character and the development of the vegeta-
tion improve greatly, and fit it for the support of animal life. The tem-

perature of tiiis region does not differ very materially, the greater portion,

being within the limit of perpetual ground frost, yet enjoying a warm, though
short, summer, in which tne heat approaches 100°.

The district of the Great Lakes and St. Lawrence is intermediate between

this, the basins of the Mississippi and Ohio, and the North-east Littoral ;
its

vegetation depends on soil and climate, the latter on exposure and longi-
tude. The cincture of rocky hills to the north, so close to the lakes, gives
a favourable exposure to a large portion of the country ; the vicinity of waters

to the whole, especially to the great Peninsula of Western Canada, between
Lakes Huron and Erie, modifies the temperature, Avhich is further improved
by the quality of the soil ;

limestone and sandstone predominating from the

sliores of Lake Superior to the Ottawa Eiver. Here, in addition to the trees

above-mentioned, the vast forests of pine have been a source of national wealth,
while on the richer soils hardwoods of all descriptions,

—walnut, beech, oak,

birch, and maple of all kinds, are found in great abundance, and of magnifi-
cent growth ; the sugar-maple produces an article not only of domestic use,
but foreign export ; rice grows on the margin of the smaller lakes ; and wild

fruits,
—

grapes, raspberries, strawberries, cranberries, &c., abound, the latter

covering extensive swampy grounds in cold situations on poor soil, and the
former springing up among rocks, while the strawberry, as in England,
delights in the grassy sward of the fertile upland. So constant is the vege-
table pi'oduet to the quality of the soil, that the one known, the other may be

predicated with much certainty ; on the shores of Lake Erie, the successive

terraces or raised beaches which have been formerly borders of the lake,
are apparent at a distance from the difference of their vegetation. Varying
in latitude from 41| to 50° north, and extending to 93° west longitude, the

temperature increasing with the westerly as well as the southerly increase of

distance, although throughout experiencing extremes both of heat and cold,
this district differs considerably in temperature in difl'erent parts, the most

temperate portions being, of course, those in most immediate proximity to

water; the varieties of its vegetation are best seen in those of the surrounding
districts.

The North-east Littoral consists first of the valleys of the rivers north of

Cape Cod, and second of those between that Cape and Cape Hatteras ; of the
first the prevailing trees are coniferse, which grow in the greatest luxuriance
over the higher ground as Mell as on the sandy soil near the coast. Never-
theless, in the wide intervales along the course of the rivers, and on the margin
of the lakes, hardwood is not wanting, but generally confined to the middle and
lower courses, the upper as well as the high lands being occupied, wherever
the axe of the lumberer has spared them, by pine, spruce, hemlock, larch,

cedar, the dark foliage and irregular outline of which form a regular and con-
stant backgi'ound to the picture, both in winter and summer. The change
between the divisions of this district is marked by the valley of the Hudson,
yet here the pines still occupy every elevated position, while to the south the
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magnolia and similar evergreens take the place of the deciduous trees, which
again displace the evergreen coniferae on the hills, the tops of which are

frequently covered with greensward.
The Southern Littoral has these characteristics, but exposes great tracts of

pine barrens and cypress swamps, and is suitable for the cultivation of cotton,
tobacco, and even sugar ; maize is the local cereal. It is on the islands of the
southern Littoral that the finest cotton is cultivated, but in the lower portion,
within the line of coast, a district of barren sand is found from twenty to forty-
miles wide ; from it a terrace of remarkable fertiUty rises to the west, abound-

ing with the finest hardwood timber, especially hickory, walnut, and mulberry.
In the marshy districts of the south rice is extensively cultivated, and has
become the most important article of export next to cotton.

The peninsula of Florida, as its name implies, is very rich in vegetable

productions ; its swamps abound in cypress and aquatic plants, some of which
are peculiar to the locality. The rising grounds are covered with oak and
other deciduous trees ; the magnolia grows luxuriantly, and the southern

portion, having a rocky soil, presents mastic, lignum vitse, wild fig, palmetto,
and mangroves. The eastern portion of Florida is less favourable for vegeta-
tion than the western, where the soil is calcareous, and the exposure moro
genial ; there the orange, sugar-cane, cochineal, cactus, and coffee tree are
naturalized ; and cotton, sugar, rice, indigo, and maize, are the staple products
of cultivation. Pine barrens and cypress swamps cover a large propor-
tion of the surface between Florida and the Mississippi, to the west of
wliich river a saline tract extends, destitute of other vegetation than coarso

grass and reeds, beyond which are again found cypress swamps, adapted for

the cultivation of rice, and comparatively poor tracts covered with pine trees.

The mountain district of the east requires little description, being indeed
but the division between the districts of the coast and the interior, and par-

taking of the character of both. As already noticed, the rugged mountain

peaks of the north are clothed with a magnificent growth of pine and spruce,
while in the valleys alone the deciduous trees are found ; to the south these

last prevail and are accompanied by vegetation of a semi-tropical character, as

indicated by such names as chesnut ridge, laurel ridge, &c. Ilero sarsa-

parilla, ginsing, and other useful plants abound.
The district of the Mississippi Proper has already been described as inter-

mediate between the prairies, the wooded region, and the region of primitive
rocks, and the vegetation is correspondent to each. The balsam poplar,

aspen, and ash, are here characteristic trees, and these, with pine, spruce,
hazel, arbor vita;, and occasionally sugar maple, and elm, extend to the

Saskatchewan, which is their northern limit; on the other hand forests of

pine, larch, and birch, extend to the eastward, while the valleys of the rivers and
sliores of the lakes between Lake Winnipeg and Lake Superior assimilate in

character to those of the north-eastern affluents of the Mississippi. The
district of the Ohio and its affluents is essentially one of deciduous forests,

lU'ither so wet nor so cold as the more northern, with a soil of great fertility ;

its forest vegetation is of the most luxuriant as well as the choicest kind, the

uj)per waters of the river, flowing in rocky channels, present little if any
alluvial soil, and yet are overhung by verdant forests. Even the barrens, so

called, are so indeed only by e()mi)arison, and few portions of the earth's

surface are more generally fertile and availal)le for industrial oeeii])ation. To
the west open glades begin to expand, dotted ])ark-like with cluin])s of trees,

to s})read still wider into ])rairies ; these again are bordered, near the rivers,

bv wide tracts of the richest alluvial soil; the vine here also grows in great
luxuriance. The climate of this district is, however, colder on the whole than

that of the Littoral.

The district of the Missouri is one of
prairies

which extend on both sides

of that river and the country drained by its aflluents, as well as on the lower

course of the so-called
Mi.-iHiHsi])])i ;

these ])rairie8 are limited as already
noticed, on the west by the 105th meridian, and on the south by the Ozark
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Mountains ; on the north they extend, •with more or less integrity, to the
lower course of the Mackenzie, varied only by occasional patches of willow or
cotton wood on the banks of the rivers, which, however, usually flowing
in deep channels, have but little effect on the neighbouring vegetation. The
accumulation of water in the lower course of the Mississippi, with the mass

brought down by its great affluent rivers, causes extensive inundations,

covering an area of 25,000 square miles, the greater part of which is never

sufficiently drained for cultivation : here extensive cypress swamps are found.
The south extension of the primary watershed presents a greater proportion

of barren surface than any portion of the continent save the north-east ; yet
even here, the climate, favourable to vegetation, produces, wherever sufficient

earth is to be found, a hea\"y and semi-tropical growth of plants, and assimi-

lates closely to that of Mexico, with which it wiU be naturally described.
The eastern spurs from the main chain have much similarity to the more
favoured portions of the Appalachian chain, presenting in elevation at a low
latitude the same features here which a more northern latitude affords there.

To the east the pine tree grows to a great altitude, not unfrequently exceeding
10,000 feet, while the mountain valleys are rich with vegetation similar to that
of the lower course of the Atlantic rivers. The difference between the ranges
of primitive rock and limestone in this respect has been already noticed, as
has the sterile strip at the base of the mountains, with its vegetation of cacti

and artemisia. The northern extension of the primary watershed gradually
loses the presence of the deciduous trees, until the pme stands out in bold
relief from the background of the eternal glacier, or rises in giant grandeur
from snow still compact in July. The western slope of these mountains is

more abundantly wooded than the eastern ; the deciduous trees forming the
characteristic feature round the grassy lakes of the Columbia, while the

spruce and cedar border those of Frazer's Eiver and the Okanagan, and
extend to the rocky margin of the northern sea coast, being abundant even as
far north as Cook's Inlet. Deciduous hardwoods are, however, found not

only on the Columbia, but on the lower course of Frazer's Hiver, Simpson's,
and Salmon Rivers.

The most marked feature of this mountain range is the great salt basin,

approached as it is on the east by the plains of the southern branch of the

Columbia, covered with artemisia. Here the bottoms of the rivers and

margins of the lakes alone are fertQe ; but few trees are found, and those

small, principally Millow and cotton-wood, while saliferous plants prevail.
The mountains which surround it, however, have forests of pine and spruce,
and ou the western slope of its cinctui'e, the Sierra Nevada, the luxuriant
woods of California rival those of Ohio in beauty, and exceed them in variety
and development of the species which they contain ; while to the north,
in the lower valley of the Columbia, the increased hvimidity of the atmosphere
favours a vegetation of extraordinary and almost fabulous magnitude, espe-
cially of the conifers? ; these are, however, in consequence of their more rapid
growth, less valuable for useful purposes, and the best timber is found above
the 50th parallel in Vancouver's Island and stiU further north.
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CHAPTER XXXI.

MEXICO AND CENTEAL AMERICA.

f 1. Sources of our knowledge of the interior.—2. More recent information.— 3. Bonndaries
and limits.—4. The watersheds.—5. The rivers and lakes.—6. Natural productions.

^OUSCSJS of our Jcnowledge of the Interior.—"We owe our knowledge,A3 such as it is, of the interior, both of Mexico and of the Isthmus, to the

Spaniards. Cortez not only crossed to, but penetrated along the western coast
as far as the Huascahualco, and returned to the Caribbean Sea. Vasco
Nunez de Balboa had, however, been the first to cross the narrow portion.
This was in 1513, and in 1572 Drake saw both oceans at one view ; after him
the Buccaneers crossed frequently. The Spanish conquerors had three regular
tracks besides those discovered in the search for gold ; but of the information
obtained by the Spaniards we know little, from the jealous policy of the

Spanish court. The pearl fisheries in the Pacific were the means of maintain-

ing a path across the eastern portion ; transit was also kept up by the San
Juan and Lake Nicaragua ; and the civilization and riches of Mexico stimulated
to exploration and conquest on the north-west. Alvarez had penetrated to
the south and east, along the coast, for 400 miles, and Nunez de Guzman far
to the north ; but the promontorial extension of Honduras and Yucatan
remained unexplored. In more recent times we are indebted to Ilumboldt
for our knowledge of Mexico ; and in the endeavour to secure easy transit

from sea to sea, the emissaries and surveyors of Spain, England, Franco,
and the United States have explored the isthmus in almost every direction.

Of these, Garay surveyed the course of the Huascahualco to connect the
Gulf of Ilondui-as with the Pacific ; Oersted, Squier, and Baily have been

employed on the district of Nicaragiui; Lloyd, Ealniarc, Morel, Garilla, and
Hughes, between Chagres and Panama; Wood on the Cupica, GreifTon the
Atrato ; and the reports of CuUen and Gisborne on the Savannah and

Chuqnanaqui have led to the surveys of the olOcers of the French, United
States, and English navies, which have resulted in our more satisfactory
knowledge of the valleys of the rivers falling into the Gulf of San Miguel.

2 ]\[ore Bcrciit I,formation.
— The surveys conducted under Captain

Prevost, conjointly with ofllcers of the United States navy, have removed
all doubt, if i-easouable doubt existed, of the considerable elevation of the water-
shed of the Isthmus of Darien, and its

proximity
to the northern coast. Tho

activity of the citizens of the United States, who are now ap])arently taking
po.^seasion of these regions, will soon add to our at present but small stock of
information coiu-erning them.

3 liuundarics and Limits.—The northern limit of Mexico is indefinable,
cither politically or geograpliically ; in the latter view it should at the least

extend to the apex of the triangle formed by the Colorado and liio del Norte ;

this, however, can scarcely now be expected. If Central America be considered—as is most usual—to extend from tlie narrow neck which joins the })iatcau of

Mexico to the mountains of Honduras, to the still narrower isthmus hy which
the southern ])ortion of the wc8t<'rn continent is attached to it, it may be

rejjresented as formed of two triangles; its greatest length may be !)50 miles,

and its greatest Ijreadth 4W ; and its area may be estimated at 50,0(X) square
miles; its eastern extremity may be; 120 miles wide; its western has the

greatest extent, already given ; Ihc breadtli of the smaller triangle may bo

3.S1 miles, while across the triangles, 150 and 120 miles may be estimated

respectively.

4 T/ic Waters/ieds.—The watersheds of tho soutliern extension of tlio

Ilocky Moimtain ran^e form an elevated plateau, more remarkable in many
respects than any other of which we have knowledge. The Sierra Mailre,

already noted as the continuation of the main range from tlie north, now

approaches the western coast, trending Boulh-cust as far aa the Ibthiuus of
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Tehuantepcc, ATliere a depression is found, beyond wliich tlie mountain ranjrcs
become less connected and less regvdar; as to the north the Sierra do los

Mimbres and the lower chains to the east enclose the upper valleys of the Rio
Grande del Norte, so to the south the Sierra Madre and the Cordillera

Colahuela, or Potosi, enclose mountain valleys divided from that of the Eio
Grande and from each of them by transverse chains, by which all outlet for

their waters is prevented, and by which the Laguna del Cayman and other

lakes are formed. These valleys extend about 450 miles from north to south,
with a breadth of 150 ; their average elevation may approach GOOO feet : to

the south a mountain knot, indicated by the Cerro de Potosi, rising more than

16,000 feet above the sea, separates these valleys from those of the River
Panuco and Eio Grande del Lerma, to the south of which plateaux or moun-
tain valleys of smaller dimensions but as great elevation are again found ; ot

these that of Tenochtitlan or Mexico is the most remarkable ; it is 7470 feet

above the sea, about fifty-five miles long by thirty-seven broad, and surrounded

by porphyritic ridges ; above and around these valleys tower some of the most
elevated peaks of these ranges ; Popocatepetl, Orizaba, and Iztacihuatl are

volcanoes in recent action, and respectively 17,716, 17,380, and 15,700 feet

above the sea. Here the mountains approach nearer to the eastern coast, and
a table land extends on their western slope for 400 miles, supported by lower

ranges near the western coast, from which rise the volcanoes of Coliraa and
Jorullo, the former 12,000, and the latter not much more than 4000 feet

above the sea. There are many other extinct cones. To the south and west
of the Plain of Mexico the descent to the coast is by parallel valleys, rising

respectively 500, 1700, and 3300 feet above the sea, and here the mountain

ranges become irregular and confused ; on the east the table land approaches
closely to the coast, sinking rapidly down from an elevation of 3000 feet to

the level of the plain which skirts the shore ; here the Sierra de St. Martin
stretches toward the Isthmus of Tehuantepec, terminating towards the east in

the volcano of Tuxtla. The northern of these ranges, especially the Sierra

Madre and Cordillera of Potosi, are remarkable for the abundance of the

mineral deposits, and contain some of the richest silver mines in the world ;

the porphyritic and amygdaloid rocks, with greenstone and basalt, occupy-
ing a large portion of the surface of the country. The line of perpetual con-

gelation is here about 15,000 feet, and consequently only four of the most
elevated summits are covered with perennial snows.

The watersheds of Central America may be briefly described as consisting
of one principal, running throughout the entire length, connecting the Mexican

plateau with the mountain ranges of South America, and having its short slope
to the Pacific, while to the north, transverse ranges stretch towards the Gulf
of Mexico, enclosing valleys, narrow, but fertile, seldom extending into plains,

except near the centre, where the mountains rise in isolated cones, and at

the extreme north, where the mountains disappear as the coast is approached.
The whole surface is however very irregular and varied. If the mean altitude

be taken at 7000 feet, it will probably be in excess, yet the loftiest summits
attain to 14,000 feet above the sea. The entire range gives evidence of
volcanic action, both ancient and recent, and many of the mountains have
been raised by volcanic energy, if not within the memory of man, within
the traditionary recollection of two generations ; it is indeed one of the
remarkable centres of such forces, and second only perhaps to that of the

Indian Archipelago. The active volcanoes are all situated near the main axis of

elevation.

To the west, the more remarkable elevations are those of De Agua, Del

Fuego, and Atitlan ; the former rises in regular conical form 13,578 feet above
the sea ; its crater, the fires long since extinct, measures 300 feet in diameter ;

the second, as its name implies, is still active, but does not attain to so great
an elevation, nor indeed do those to the eastward. The most remarkable
volcano is that of Yzalco, which has been in continuous action since its

elevation, probably about the year 1750 ; it docs not exceed 1600 feet

in height. San Salvador mountain does not attain to a greater elevation
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than 8000 feet, but is very rugged, and separated from the main chain by
a precipitous ravine ; San Vincente rises to about the same height, but San
Miguel does not much exceed 5000.

Farther eastward, within the second triangle, the main range divides,

forming the basin of Lake Nicaragua ; the coast range is here ol but little

elevation : to the south, volcanic cones stand isolated from the principal mass ;

of these, Momotomba, at the northern extremity of Lake Nicaragua, may have
the greatest elevation, attaining probably to 5500 feet ; the more important of
the others are El Viejo, Telica, Nindiri, Mombaco, and Omotepe on an
island in Lake Nicaragua. To the east of these, the elevations become greater ;

the mountain of Cartajo, rising 11,500 feet above the sea, that of Votos 9840,
and Orosi 5200 : the former has a crater, the fires of which are now extinct,

extending for more than a mile in circumference.
At the eastern extremity of Central America, the order of the slopes of the

main watershed is reversed, the shorter being to the north, and the longer to

the south ; the mean height docs not probably exceed 5000 feet, and there are
not many elevated summits, although the height increases as the southern
division of the continent is approached.

5 The Hirers and Lakes.—These are numerous, but not important.
Of the rivers of the north the most considerable is the Eio Grande del Lcrma,
or Santiago, which has its rise from two sources : one, which is the larger,
in the western slopes of the plateau of Mexico ; the other in the little Lake
Lerma, at the base of the volcano of Toluca : its upper course is through \ha
mountain valley of Toluca, 8570 feet above the sea, its middle through the
fertile valley of Baxio, in the plain of Queritario, extending from the south of
the Sierra jLidre, G500 feet above the sea ; here its direction is north-west,
and its waters deep and still, but from thence turning westward it descends
into the plain of Xalisco, which extends almost to the shores of the Pacific,
and has not a greater elevation than '!•( MJO feet ; the river has a rapid course
to Lake Chapala, where its two sources unite ; it is of irregular form, and

may have a greater length of seventy -five miles by fifteen in breadth, with an
area of 1300 square miles. From this lake the course of the river is broken

by, it is said, sixty falls in about three miles, below which it is still rapid and

irregular: it has a broad estuary, containing several islands ;
it has two con-

siderable afiluents from the right,
—one in its upper and one in its lower

course ; its entire length may be nearly 500 miles, but few portions of which
are navigal)le. Not dissimilar in character, tliough more navigable, is the

Panuco, which descend?* from the opposite side of the table land of Mexico to

the Gulf, the source of the two rivers being not far distant from each other.

Its upper course is rapid and broken, and receives the surplus waters of Lake

Zunipango : here it is known as the Moctezuma ; it becomes navigable for

boats 170 miles from its mouth, and in its lower course receives the Tamoin
from the west, below tlie contluxof wliich it obtains the name Panuco ; eighty
miles from its mouth it is navigaltle for vessels of considerable size; its mouth
is obstructed Ijy a bar; its entire course exceeds 400 miles. The plain

through wliich the lower course of the Panuco reaches the sea is, for a breadth

often miles, nearly level, and skirted by dunes and shilling sands, arid and

barren, and interspersed with swamps; the interior is, however, undidating
and fertile : to the north the coast is covered by low islands forming lagunes,
some of which have been shut off from the sea ;

of these the most consider-

able is that of Tainiagua. The Santander and Alvarado, considerable rivers, and

some others of less note, also fall from the eastern slope into the Gulf of Mexico.

Those to the south are for the most i)art scarce worthy tlie name ;
to the west,

the principal
is the Motngua ;

its course south-east, east, and north-east,

for about 2(X) miles ; to this the Kiver Tinto is confluent at the mouth; its

afiluents are the Piscaya, Sacatepi(|ues, Platanos, and Chifjuimila, on the

right ;
those of the left are unini])ortant : it has the cliaracter of a mountain

torrent in the upjjcr course, bringing down in the rainy season a considerable

body of water. The eastern co.-iat luus several large rivers— of these

the Belize has a course of about 21KJ miles, the Sibuu of jirobably 150, tko
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Nuskioi and Hondo of about 100 : tlio two latter, with the San Josef, flow into

an extensive estuary, sixty miles long by ten broad, and communicating with
the navigation in thick reefs, which cover the eastern shore of Yucatan for

130 miles, at a distance of from four to eight miles. The rivers of this country
are subject to violent floods, not only from the rain, which frequently falls in

excessive quantities, but also, it may be believed, from the elevation of tluir

sources. The interior of the country must be lofty, since there are mountains
within sight of the shore, which exceed 5000 feet in height. The coast is,

however, low, and intersected witli lakes and lagunes. The Polacbic has a

very iri-eguiar tortuous course of about 150 miles to the Gulf of Dulce. The
Laeantun has a course of 400 miles, receives La Passion, and Usumasinla,
both considerable streams, and falls into Lake Terminos. The former rises

among the mountains of Chamma, in Lake Lacandon ; it has two important
afiluents, the Santa Isabel and Mataquece. This river brings down with its

waters an immense quantity of mud and debris, and has with its confluent

streams formed an extensive delta at their mouth, extending westward from
Lake Terminos.

The Gulf of Dulce is a remarkable feature in this part of the country ; it

is thirty miles long by ten broad, and communicates with the seas by the

smaller lake, called Golfete, and the E-iver Dulce, which, together, may be

twenty-five miles in length ;
a bar at the mouth of the river impedes its

navigation. Several lakes are also found here ; Lake Peten may be thirty
miles long by ten broad ; Lake Atitlan fifteen by eight,

—this lake receives

several streams, but has no visible outlet ; Lake Amatitan is small, but com-
municates with the Pacific by the Kiver Michatoyat.

Eastward, the Lempa flows for above 100 miles, bearing the surplus waters
of Lake Guija, which may be fifteen miles long by five broad, to tlie sea ;

it

receives several affluent streams. The Paza, falling into the Pacific, may also

be noticed. The Camulicon, Ulua, and Aguan fall into the Caribbean Sea : of

these, the Ulua is the most important ; it is formed by the conflux of the

Venta and Sulaco, as the former of these is by the Santa Jago and Santa

Barbara, receives several affluent streams, of which the more considerable are

the Blanco, from the left, flowing through Lake Vojoa, which may be twenty
miles long, and the Cullampa from the right, watering the great plain of Sula on
the coast, and has a course of above 300 miles. The Aguan, also called the

Eomau, may have a course of 100 miles ; it has two principal mouths. The
Tinto and Wanks are also considerable streams. These rivers flow through
thickly wooded districts, and are but little known.

The most important river of Central America is, however, the San Juan,

Ijy which the surplus waters of Lake Nicaragua are carried to the Caribbean
Sea. The lake, which is ninety miles long by thirty broad, is ninety feet

deep, and 125 feet only above the sea, and receives the surplus waters of Lake

Managua from the west by the Eiver Tipitapa or Panaloj^a, the course of

which is broken by a fall of thirteen feet ; it is KX) yards v.ide, and in its

lower course flows slowly through a nearly level channel ; this lake is thirty-

eight miles long, and twenty-eight feet above that of Nicaragua. The Eiver

Tipitapa is sixteen miles, and the St. Juan 110 in length ; the latter is rapid,
and in many places shallow, but has been made practicable for small steamers;
it enters the sea by several mouths. On Lake Nicaragua are several islands,
the most important of which is Ometepe, consisting of two granite cones, the
eastern of which. Las Maderas, is an active volcano. This island exceeds 5000
feet in elevation, is twenty-seven miles long and nine broad, but in the centre

is only an isthmus six miles long and one mile broad. The plain of Leon
extends to the south and west of the lakes, but a chain of mountains, not
indeed of considerable elevation, but presenting elevated peaks, separates it

from the Pacific. A more massy and important range passes along the north
shore of the lake, and stretches its spurs into the territory of Mosquitia to the
north. Eastward of the St. Juan no river of importance is found, until the

Savannah and the Chuquanaqui unite to form Savaimah Harbour at the head
of the Gulfof Darien or San Miguel. These are considerable streams, especially
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the former, which, rising to the north of the Tichique range, bends round its

eastern extremity, and becomes confluent with the Tuyra, which rises from the
western slope of the watershed of the Atrato, the Cordillera Chacargun forming
the Rio Grande or Santa Maria. The Atrato, or great river of Daricn, flows
from the south into the Gulf of Darien, has a course of 200 miles, and is navi-

gable for about 150. The recent survey of this portion of the isthmus shows the

country to be rock of considerable elevation, in the interior deeply intersected

by the watercourses, and covered with the most luxuriant vegetation. The
lower course of the rivers is through the richest alluvion ; they are navigable for

some distance, but choked with mangroves ; indeed, the vegetation of this

country is rich both in number of species and development.
6 The Natural Productions.—The geological formation of the mountains

of Mexico has been already noticed, and is familiar to most from the descrip-
tions of Humboldt ; its mineral wealth has obscured the botanical productive-
ness of the country, the great variety of its climate and soil making it suitable
to the vegetable life of both temperate and tropical climates, varying from the
cold arid plateau of the Cordilleras to the low moist valleys of the Isthmus of

Tehuantepec, and from the bare walls of irruptive rock to its dense forests
;

but 3000 mines oS'or temptations too potent for human reason to resist. The
country is comparatively uncultivated, its natural productions neglected, and
to the north cattle form the staple produce, and from the upper valleys of the
liio Grande no doubt the horses have descended which are now tlie principal
wealth of the natives of the prairies of the Missouri and the upper valleys
of tlie Columbia. The geological formation of Central America may bo

briefly stated as consisting of immense parallel bauds of auriferous granites,

gneiss, porphyries, chlorites, slates, hornblendes, and quartz rocks, inter-

sected transversely by deep ravines. Sandstones are present in Nicaragua ;

coal is said to be found in V eraguay and Chiriqui, especially in the island of
Muerto ; auriferous deposits abound, as suggested by the local appellation
Costa Rica, and there can be no doubt that the mineral wealth of the country is

very considerable. At present, however, this yields to the more apparent luxuri-

ance of the vegetable productions, especially
of the eastern extremity, which

are scarcely to be exceeded anywhere, the general fertility of the soil

and the variety of climate making it suitable for tlie production, not of

tropical plants only, but those of temperate climes; indued, the extended

jilains and oak forests of Darien have great similarity to those of Northern
America. Indigo, tobacco, cocoa, vanilla, sarsaparilla, cotton, sugar, gums,

spicis, balsams, and dye-woods abound ; nor is mahogany the only valuable

wood, for besides teak, mora, rosewood, ebony, satin-wood, lignum vita?, and

lance-wood, tiie hills produce oak, ash, beech, cedar, fir, larch, and other well-

known Euroj)ean trees; and the bamboo and mangroves form numerous
thickets in the low lands. Central America then not onl}' unites the northern

to tiie southern division of the western continent, but is in production as in

situation intermediate between them.

CHAPTER XXXII.

OF SOUTH AMERICA.

5 1. Historical sources of our ktiowl.<I(!e of tlie interior.— 2. More recent informnfion.— 3. Of

the boundaries an<l limits.— 1. Of the coa.st line.— 5. Of the \vater-he<ls.— (!. Of oro-

Kruphical classilicalioii.— 7. Cla^isiflcalion of rivers.— s. Geological formation.

'TJ^ISTORICA L Sonrrr.fofour l-xowhihic <,f the Interior.—The Conqiiest

J~M. of Peru and tlie western coast of South America are topics which belong

to History. It may here be sudii'ient to say that, ae in Mexico, the state of
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civilization in which these countries were found made discovery for tlie

most part unnecessary or undesirable ;
so that the knowledge of the interior

acquired by their conquerors has, even to this day, amounted to little more
than what was transferred to them from those whom they conquered.

In the endeavour to extend their conquests south from their settlements at

Panama, the unhealthy climate and luxuriant vegetation of ' Terra Firma '

constantly baffled them; and it was from the sea that Peru was invaded, in 1531.

The next year Almagro invaded Chili, and at his death in 1537, Pedro de
Valdivia penetrated to the fortieth degree of south latitude : in 1533, Sebastian

Belnacazar subdued the province of Quito ; and Alvarado, who had been
trained in the wars of Cortez, ascended by the river of Guayaquil to the plateaux
of the mountains. In 1510, Gonzalez Pizarro marched from Quito eastward in

quest of the country where the natives stated that cinnamon was to be found in

abundance, and which was in consequence named Los Canelos, a name which it

has retained to the present day ; after crossing the mountains, with much
suffering, from earthquakes, storms, and cold, Pizarro reached the Province of

Zumaco, and found the plant for which it was so famous (which however

proved not to be the cinnamon of commerce) ;
from thence he pushed east-

ward into the valley of the Napo, and constructing a boat, sent Francisco de
Orellana with forty men forward to collect provisions, who, on reaching the con-

fluence of that river with the main stream, finding it scarcely possible to

support life in his own party, or to return to Pizarro ; tempted also, no doubt,

by the hope of making the discovery of the course of what promised, what it

has since proved, to be the largest river on the surface of the earth, com-
menced his downward voyage on the 31st December, 1540, and after great

hardships reached the sea in August, 1541. In Spain, the account of his dis-

coveries easily procured forOrellana a grant of extensive territory,which in 1519
he returned to colonize, but perished from the diseases incidental to the climate,
and the attempt to colonize in that country was abandoned. The river which
he descended has by some been called by his name ; the name Amazon was
conferred on it, in consequence of one of the fables he related ;

that of Maranon
was however earlier applied to its lower course by the followers of Columbus,
and, as in the case of the La Plata, and indeed of the entire continent, the name
which was least applicable has been most commonly retained.

Pizarro returned with difhculty to Peru, when, on reaching the mouth of
the Napo, he found no traces of Orellana, but subsequently, in 1560, Pedro de
Orsua explored the Juati and Jurua, affluents from the right ; in 1615 the

governor of Maranham, Alexandro de Moura, sent Francisco Caldeira up the

Tocantins, who formed a settlement where the tower of Para now stands ; and
in 1648 some Portuguese discovered the Pio Negro, and crossed the Andes t

Quito.
It has been already related that Sebastian Cabot discovered the river La

Plata, and even ascended the Parana to beyond the twenty-seventh degree of
south latitude; but Pedro de Mendoza having obtained a grant of the country,
founded the city of Buenos Ayres, in 1535, from whence he despatched Juan de

Ayolas to select a favourable site for another city higher up the river. Having
ascended the stream for more than 1000 miles, and passed the twentieth degree
ofsouth latitude, he struck off to the west, and penetrated to the borders of Peru,
from whence returning he was massacred by the natives. Domingo Martinez
de Yrala, who had been left by Ayolas to wait for him, having given him up
for lost at the end of the time fixed for his return, now followed in the steps
of his late commander, and in 1549 ascended the Paraguay to the seventeenth

degree of south latitude, and crossed the mountains to the head waters of the

Guapay. Falkner, a naval surgeon, who had become a Jesuit missionary,
visited and resided in the southern extremity of the continent.

But little further information respecting the interior of South America is

obtainable, until the disputes between Spain and Portugal as to the southern
limits of Brazil induced the former to send Felix de Azara to survey the

country about the boundary in the year 1781 ; and in 1778 the same enter-
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prising officer examined tlie coast south of the La Plata ; and subsequently,
in 1799, Alexander von Humboldt, and his friend de Bompland, landed
at Cumana, and crossed the Cordilleras, to the llanos, embarked on the Apure,
and descended this river of crocodiles to the Orinoco ; having reached the
mouth of the Temi, they ascended that stream, and having dragged their

canoes across a short portage to an affluent of the Rio Negro, and surveyed the
remarkable canal, called the Cassiquaire, which uhites that river and by it the
Maranon to the Orinoco, they returned by that channel, having performed a
canal voyage of more than 1500 miles, on the waters which flow among the

primeval forests of the south, and reaching Cumana safely, passed thence to

Cuba.
In 1801, Humboldt, having agreed to meet Capt. Baudin, then on a voyage

of exploration to the Pacific, landing at Carthagena, passed to Santa 16 de

Bogota : and having crossed the Andes by the pass of Quindiu at an elevation
of 12,000 feet, and traversed the Cordilleras of Almaguer and tableland
of Loa Pastos, reached Quito, after a journey of four months' duration :

and in 1802, in conjunction with Bompland and the Marquis de Sel-

valegre, he visited the most remarkable of the volcanic cones of the Andes of
Peru ; afterwards crossing the Andes, he descended the Chamaya to its

junction with the Maranon, and returning across the Andes visited Caxamarca
and Truxillo, and from thence crossed the desert country to the coast at

Lima; from Guayaquil he sailed to Acapulco; arrived in New Spain, he
devoted himself to inquiries into its history, geography, and natural produc-
tions, visited the volcanoes of JoruUo, Popocatepetl, and Itzacuhuatl, and the

peak of Orizana, and then sailing from Vera Cruz, returned to Europe by tho
United States.

When the rapacity of the Spaniards had exhausted the supply of labourers

in the mines, and the morbid avidity with which the treasures of South
America had been sought by them had subsided into the indolence and sen-

suality natural to a dominant race in such a fertile country and salubrious

climate, English capital and energy were soon engaged in reopening and

working the mines which had been deserted by them, or which they
found themselves incapable of working : and much of our knowledge of the
interior of South America is derived from the journeys of those employed in

this work. Of these, the first and most remarkable was Captain, now Sir

Edmund Head ; he crossed the Pampas, or great plains which extend eastward
of the La Plata for 900 miles, and visited the gold mines of St. Louis, and tho

silver mines of
Uspallata.

In 1820, French visited the provinces of LaRioja and Cordova, 172 leagues
from Buenos Ayres ; and in the same year Soria explored the Vermeyo, an
affluent of the Paraguay ; in 1821, Lieutenant liibbert had crossed tho

Pampas from Cordova to San Juan at the foot of the Andes ; and from these

and other sources, a general knowledge of this country was obtained, but
doubtless much might yet be communicated, especially by those who have
traversed it for botanical purposes.

In 1830, Gosselnian, a Swede, journeyed from Cordova to Mendoza, and
the same year explored the gold and diamond districts in the interior ofBrazil,

througli the northern provinces of which Koster had also travelled ; while at

the same time Schoni])urgk was exploring the Essequibo and its aflluents, the

Cuyumiy and Rupunoony ; and subsequently McCann galloped, like Head,

through the Argentine jjrovinces.
2 More recent Information.

—The rapidity with which our knowledge of

the interior of South America is increasing is not a little remarkable, and
the last half of the present century will probably see it fully developed.
But in no part of South America has this increase of knowledge been so

remarkable as in its most important part,
tlie great valley of the Maranon.

Condamine had descended that river in 1745, Lieutenant Smyth in 18H5, and
Castelnau in 1843: and these voyages and that of Edwards up the river, had
attracted attention to it, which was increased by the exertions of Lieutenant

II. F F
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Maury, of the United StatesNavy : the indefatigable Lloyd Lad also his attention
directed the same way, indeed it may be said that generally the eyes of Europe
were attracted to it. Lloyd himselfhaving visited the mining district of Copiapo
in 1852, crossed the Andes to the valley of the Chiraose, an affluent of the

Maranon, but was turned back by the impenetrable character of the forests,
and the unhealthiness of the climate. Lieutenants Herndon and Gibbon, in

the employ of the United 'States Government, were sent to explore the

Huallaga and Madera ;
and Mr. Markham visited the sources of tlie

Purus ; and the characters of the rivers of the south became better known ;

while on the north, Wallace explored the Kio Negro during the years
1850, 51, and 52, and the Napo and Coca were examined by Yturburu: and
thus opened, the navigation of the Queen of Elvers has commenced, and a

steam voyage up the Maranon will soon be as readily effected as one up the

Mississippi. Further information may also be expected ; the State of

Ecuador, as well as the Empire of Brazil, is fully awake to the value of her

portion of the Great Valley ; Deville has been sent from Paraguay to trace

the course of tlie Madera to the main stream, and the labours of Bompland
and Weddell, released from the ignorant tyranny of Francia, give promise of

an abundant harvest.

3 Qf iTie Boundaries and Limits.—These are more easily stated with
reference to South America than any other continental portion of the earth's
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surface. The Caribbean on the nortJi, and the Atlantic and Pacific on the east
and west, almost encircle it, while it has only a slender attachment to Central
America by the Isthmus of Darien. The simplicity of the form of tliis poi-ticn
of the western continent will appear from the accompanying normal figiire, as

will its position on the globe and its extent from the corresponding table ofthe

positive position of its extreme points. Eeference to the tables (pp. 204, 5)
will afford the same means of comparison as given in other cases.

Cape St. Eoque .... 5° 28' S. Lat., 35° 16' W. Long.
„ Horn ..... 55° 59' „ 67° 16'

„ Blanco . . , , . 4° 17' „ 81° 16'

Point Gallinas . , . , 12° 25' N. Lat., 77° 44'

The mean area of South America has already been stated (p. 205) as

6,355,813 miles.

4 The Coast Line.—This is less indented and broken by gulfs or promonto-
ries than any other continental portion of the earth's surface. Promontories or

peninsulas it has none commensurate to its extent, in this resembling Africa ;

those of St. Joseph on the south, and of Paria on the north, being scarcely worthy
of mention, nor are indeed the Gulfs of Venezuela. Guayaquil or St. Patras,
more so when compared with those gulfs and seas wliich give such importance
to Xorth America, Europe, and Asia ; but tlie pride of South America is in her
rivers, and tlieir extensive estuaries give that entrance into the interior of the

country wliich her more regular outline denies. The most indented portion
of the coast line is to the south-west, where Chiloe and the neighbouring isles

present, with the shores of tlie continent, an extensive coast line in projiortion
to the area, which is continued through the islands of the south. As already
estimated, the proportion between the area and coast line is 576, the former

being 5,136,OfX) square miles, and the latter 13.600 linear miles.

5 The Watersheds.—]-]qually regular is the distribution and position of
the watersheds of the southern portion of the continent of America. The
great Cordilleras of the Andes extend soulli-west, soutli-east, and south,

throughout its entire length, in close proxiniity
to the western coast ; on the

north sending ofl" several sjiurs to the coast of the Caribbean Sea, and limiting
the basin of the ^lagdalena and Orinoco : in the centre, at the head of the

great valley of ^laranon the chain is single, and solid, but to the south divides,

enclosing the basin of Lake Titicaca ; more soutlicrly still it becomes again
single, wliile decreasing in heiglit and importance, and loses itself in the
southern Archipelago.

On the north, ])arallcl ranges, little known liut of considerable elevation,

separate the valley of (lie Maranon in its middle and lower course from
the rivers of the nortliern coa.st. Tliese are not, however, apjiarently con-

nected with tiie Andes, but a level tract marked by the course of tlie

Cassi([uaire coiiiieets the valleys of tlie Mnranon and Orinoco.

To the south of the .Marancm the watershed is iiKU'c continuous, and of con-

sideral)le elevation, ap])arently connecting the Andes with the coast ranges,
wliich form the limits of the basins of the Tocantins, St. Francisco, and La
Plata, southward of which flu-re aire no mountains but the Andes, and some
isolated ridges extending towards the coast.

6 ()r<)(ira]>h'iral i'lussijicddon.
—This is therefore extreme!}- simj)lt> ; the

Andes forming the jirimary watershed, and the systems of J'arime and Brazil

the secondary; tlie course of tlie 3Liranon at right angles to tlie general

trending of the primary watershed is a feature peculiar to this part of the

world.

7 ChiHsifiration of Rivers.—South America lias four principal primary
rivers, besides those of tlie western coast, wliich. by comparison, hardly deserve

the name; the .Maranon in the centre, the .Mngdalena and Orinoco on the

north, and the La Plata on the south ; these are of very various size and im-

pfn'tnnce. yet even the sninllest worthy from its size to take rank among the

primary rivers of the v^orld: there are also on the south, the Colorado, llio

V V 2
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Negro, Desire, and otlier smaller streams ; those falling into Lake Titieaca, and
those which lose themseives in the lakes of the plains on the eastern side of
the Andes, must be placed in this class : the others will all be secondary. Of
these the Essequibo, Berbice, Paranahyba, and St. Francisco are the most

important and best known. The rivers of South America are remarkable, not
for their number as in North America, nor for the variety of their classifica-

tion as in Europe, but for their extent, the importance of their affluents, and
the slight fall of their middle and lower courses.

8 Of Geological Formation.—This is also of much simplicity, and remark-
able for the comparatively small development of the primary, transition, and

secondary strata, of which so large an area is apparent on the northern portion
of the American continent. The crystalline schistose formations extend

throughout the length of the Andes, and the mountainous districts of the
north and of the east coast ; throughout the former also the later igneous
rocks are extremely abundant. In the centre of the chain of the Andes, in

Peru, about the Gulf of Venezuela, and in the valley of the Orinoco, secondary
deposits appear ; wliile the primary and transition series are limited to the
districts of the head waters of tlie upper affluents of Maranon, and the

eastern slopes of the Cordilleras of the Andes, with portions of the
mountain districts of Parime, Brazil, and Uruguay. The tertiary formation
has however a very extensive development, appearing tliroughout the entire

length of the continent, at the eastern base of the Andes, forming in the centre

the tablelands surrounding the middle basin of the Maranon ; on the llanos

of the Orinoco and on the south, the pampas of La Plata and plains of Pata-

gonia, and in the valley of the La Plata exceeding 2000 miles in breadtli and

stretching along the basin of the Maranon to that of the Paranahyba ; while
on the north it appears surrounding the mountains of Parime at their bases :

the alluvial deposits rest upon this in the valley of the Maranon from the
mouth of the Napo, and throughout the valley of the La Plata from the con-

fluence of the streams forming its head waters. The northern coast from

Cape St. Roque to the mouth of the Maranon is also covered with it.

Of South America, especially the western side, it may be said, as already
observed of North America, that it has undergone many and considerable

changes within the historic period. Of these, enough have been recorded not

only to justify this conclusion but to indicate that others, to probably an extent
little contemplated, have taken place already, and that many more equal!}' con-

siderable may be expected.

CHAPTER XXXIII.

WATERSHEDS AND RIVEES OF THE TV' EST.

5 1. The primary watershed.—2. Tlie southern extension.— 3. The nortliern extension.—
4. Tlie central basin.— 5. The rivers of the west.

f^tiHE Primary Watershed.—The unbroken regular chain of the Andes,
-M. extending for more than 1000 miles from north to south, presents this pecu-
liarity, that although in the centre, parallel ranges and detached peaks are

found, yet throughout the greater part of its length the highest summits are
in the line of greatest elevation, and that on the westei-n side there are no
transverse ranges of importance. The central portion of this range, extending
from the Knot of Pasco to the southern limit of the Cordillera Reale, and
the Alturas de Lipez, from the sources of the Maranon to those of the PU-

comago and Saldado, for nearly 1000 miles, may be divided into two portions,
the northern forming the upper valleys of the sources of the Yucayali, and
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the soutliem embracing the plateau of Bolivia, or rather the
valley of

Lakes Titicaca and Uros or Pansa, and the River Desaguadero. Within these
limits are several of the highest summits of the Andes, but not the highest,
Aconcagua, 700 miles to the south, being of greater elevation. At either

extremity parallel ranges are found ; those on the north extend from the Knot
of Pasco in three well-defined ridges, known as tlie Western, Central, and
Eastern Cordilleras, of which the Western is the watershed of the country,
the valley between it and the Central being the upper basin of the Maranon,
as that between the Central and the Eastern is of the Huallaga, while the

larger stream of the Yucayali flows along the eastern base.

The sources of the Yucayali may be considered as lying under the sixteenth

degree of south latitude, rising to the west of the flank of the Cordillera Keale,
M liile those of the Pums and Madera fall from the eastern slopes of the same
range. It should seem therefore that liere we have the characteristic feature
observable in the central ranges of the great primary watersheds of the Eocky
Mountains and Himalayah, and that the Cordillera lieale, its name and appear-
ance notwitlistanding, must be considered as subordinate to the range of
tlie Andes of the coast, if of it the Central and Eastern Cordilleras are
the northern prolongations ; nowhere is the main chain of the Andes more
regular or less broken than it is here, and it culminates towards the south in

the peak of Sahama. 22,350 feet above the sea ; while its neighbour Gualatieri
rises 21,960 feet. The Cordillera Ileale has also elevations nearly as great,
the peak of Sorato being 21,290 feet. The Cordillera de Yuracaraes extends
eastward from the centre of tlie Cordillera Keale between the sources of
the Madera ; and the elevated plateaux on the northern and eastern sides of
tliese ranges no doubt extend far into the unexplored country between tho
Purus and Yucayali ; the smaller affluents of the Maranon, the Yarani,

Jutay, Jurua, ana Teff'e, having their sources in the slojies wliich would corre-

spond with the axis of the Cordillera Geral on the eastern side of the Madera,
and not improbably it may be found that they are buttressed up by similar

ranges, completing the cincture of the middle basin of the Great Kiver, which
would thus exhibit remarkal)le regularity : the upper waters surrounded by
tlie giant ranges of the Cordilleras, its middle basin by the inferior ranges
forming the limit of the lower basins of its aflluents and of its vast silvas ;

while to the north and south of the plateaux in which these aflluents have
their upper courses, the llanos of the Orinoco and tlie Parana extend to

tlie estuaries of tliose rivers, and from the point of their commencement,
or of the divergence of the transverse ranges which enclose the valley of
tlie Maranon, the prolongations of the chain of the Andes extend north
and south round the basins of tiiose rivers. As in North, so in South
America, three jirineipal basins are thus f^rmtnl

;
the northern and central being

even more intimately connected in the southern tlian in the northern portion
of the continent, it remains to be proved whether this be so on the south as

well ; but it may be assumed, without much fear of error, that the upper
valleys of the Kio Grande and Guapore do not aiford great facility

of com-
munication between the valleys of the Maranon and La Plata, and that trans-

verse ranges of some elevation and much irregidarity present themselves iu

the valleys of the I3eni and Purus.

To the south of the central mass of the primary waterslied of South
America, near the mountains already mentioned, the Pass of Atacama crosses

tlie West<rn Cordillera at an elevation of 1(),0<K) feet ; near tho centre, tho
Gnalilas Pass is 11,750 feet aViove the sea; and here the Nevado, or Snowy
Peak of Chipicani, rises 19,700 feet; farther north, the ridge of Aripigna
and the cone of Chacain have as great elevation, that of the latter exceed-

ing 20,t}(X) feet ; and still farther, those of Anibato and Corpuna, with tho

dome-like Nevado of Clwxiuibamba, rise to about the same height. The
breadth of the Western Cordillera may lie seventy-flve miles, and its mean
elevation KJ.CJOO feet; the mr^an breadth of the plateau of Bolivia may be 100

miles, and its meau elevation r2,'X>0 feet ; while the Eastern Cordillera cannot
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be more than fifty miles iu breadth, its meau height probably much less

than 15,000 feet, and its culminating points, Illimani and the Nevado de
Sorato 21,150 and 21,290 feet respectively ;

the appearance of these Cordil-

leras is very different, the Western consisting for the most part of trachytic
dome-like masses, the Eastern of irregular serrated ridges and rugged peaks ;

on this therefore the glacier region is more extensive, descending to about

16,000 feet, the limits of perpetual snow being about 10,500 feet. The breadth
of the entire mass of the Bolivian Andes may be 250 miles. It is from the

northern flanks of the Nevados of Sorato and Illimani that the deep
gorges extend through -which the head waters of the Maranon, descending
from these eternal snows and glaciers, rush to swell the volume of this

mighty river ; but to the south, the greater portion of the Cordillera Ecale
is below the level of perpetual snow, and the passes by which it is crossed do
not much exceed 13,000 feet in elevation. The Sierra Nevada of Cochabamba,
or Cordillera de Yuracaraes, may have an elevation of 17,000 feet, the greater

portion, as its name implies, being above the level of perpetual snow. The
northern limit of the plateau of Bolivia is the Knot of Vilcanota, 17,525 feet

above the sea ; beyond this the western chain is continuous, but less elevated

than to the south, while to the east three irregular valleys are formed, in

which the principal sources of the Yucayali are found ; the central, approach-
ing within seventy-five miles of the coast of the Pacific, flows at right

angles to the axis of the Cordillera ; but those on the north and south, being
distant from each other more than 350 miles, flow parallel to that axis, their

basin being limited b}^ the irregular and broken extensions of the Cordillera

Ecale, which again unite in the Knot of Pasco, culminating in the Nevado de
la Vinda, 16,000 feet above the sea : the upper valleys of the Yucayali may
have an elevation of 11,500 feet.

2 The Southern Extension.—To the south of the central watershed, the
Andes of Chili extend from the twenty-first degree of latitude, in a direction

diverging slightly to the west and east of south, forming one regular chain
of about thirty miles in breadth, with a mean elevation not exceeding 12,000

feet, but culminating in the centre in the Peak of Aconcagua, 23,910 feet above
the sea ; this is, as already noted, the highest point of the entire chain of
the Andes ; to the south the elevations rapidly decrease, its nearest neigh-
bour the Nevado of Tupungato is only 15.000 feet in height, while those of

Osorno, Minchimadeva, and Yantiles, to the south of the fortieth parallel, do
not exceed 8000.

From this portion of the Cordillera, transverse ranges extend eastward
between the valleys of the rivers which fall into the Atlantic ; the principal of
these is the Sierra de Cordova, forming the southern limit of the valley of the
Parana. On the west a granitic range forms the coast line, and encloses a

valley corresponding to the greater depressions to the south, between the
islands of Chiloe and the main, while the irregular mountains of Southern

Patagonia, consisting of a series of ranges
—

prolongations of the Cordilleras

of the Andes—culminate probably in Mount Stokes, 6400 feet above the
sea. The snow line varies considerably in the Andes of Chili and Patagonia ;

under the fortieth parallel it is nearly 14,000 feet above the sea, under that of
the thirty-third it sinks to 12,780, and under that of the twenty-seventh
to 8300. In the Andes of Southern Patagonia, the glaciers, like those of

Norway, descend almost into the fiords by which the coast is hidented.

3 The Northern Extension.—This prolongation of the central watershed
commences under the fifteenth parallel of south latitude from the Knot of
Pasco

; here, as already noted, three distinct chains appear ; of these, the

eastern extends to the north-east as far as latitude 5° 30' ; the central having
a more northerly direction, extends further, and terminates in two spurs,
round which the Maranon bends its course from the north to the east ; the

western, which is the highest, runs parallel to the coast, but this in only one

point exceeds the limit of perpetual snow, in the peak of Huaylillas, until near
the Equator, Mhere Chimborazo, the third in grandeur among the giants of
the Andes, attains to 21,424 feet above the sea.
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The Knot of Pasco forms a plateau elevated 14,000 feet above the sea, tlie

mountains round it not rising more than 1000 feet above its surface ; it is

about twenty-five miles long by twelve broad, and is covered with moss
and peat, interspersed with barren rock and numerous small lakes and pools,
three of which are important as the sources of rivers.

The Western Cordillera is continued unbroken to about the fourth degree
of south latitude, but from that point to the Equator it is much less clearly
defined, although the summits of this portion ofthe Andes are little inferior in

general elevation to those of the central range. From the Knot of Loxa to

that of Assuay, two parallel chains are however apparent, enclosing the valley
of Cuenca, and culminating about 15,500 feet above the sea : further north two

ranges are again seen, uniting again near Chimborazo, where the narrow
wall of Chisinchi forms the watershed of the country, and again diverging to

be again united in the Knot of Los Pastos, from which the plateau of Pasto
extends to the north and cast, 10,000 feet above the sea. The width of the
Andes here may average 100 miles.

In these ranges, besides Chimborazo, there are the remarkable volcanic

cones of Cazambe, Autisana, andCotopaxi on the east, and of Pichinchaon the

west, the latter at tabling an altitude of only 15,924 feet, the eastern being now
the watershed of the countrjs and the peaks above-named rising to an eleva-

tion of 18.535, 19,137, and 18,075 feet respectively; to the north are the vol-

canoes of Cumbal, Chiles, and Pasto. From the Knot of Los Pastos two chains

again diverge, enclosing the valley of Almaguer tliese again unite in the Knot
of Las Papas, from whence three chains, or rather the three northern spurs,

diverge to the north and north-east ; of these the middle is the more important—this is known as the Cordillera of New Granada, or Quindiu, and presents
the volcano of Purace, 17,934 feet in height, and the peak of Tolima, the cul-

minating point to the north, 18,000 feet above the sea, and terminates between
the two branches of the Magdalena, the eastern of which, known as the Cor-
dillera of Suma Paz, extends to the north and east in the mountains of Merida
and the coast chains of Venezuela, while the western, known as that of Choco,

passing into the Isthmus of Darien, though of much less considerable eleva-

tion, is remarkable for its rugged and impassable character.

4 The Central Basin.—The existence of such a basin as that of Lake
Titicaca, at an elevation exceeding 12,000 feet, surrounded by the highest
summits of the Central Andes, ha^ been considered singular, and it is so if only
its elevation and isolation are considered ; but the basins of the Salt Lake in

North America, and even of Lake Lob, and the river of Kashgar, arc not
dissimilar in character or position, while the more elevated valleys of tlio

sources of the 1 ndus, and the less elevated valleys of the Columbia, resemble
those of the ^laranon, their elevation notwithstanding, as does the valley
of the Sanpo. In all these cases, indeed, the dili'erence is rather in the details

than in the general characteristics of the situation. This valley, or plateau, as

it is usually called, is estimated to be 12,850 feet above the sea, and to contain

about ir),0(>J Sf[uare geograjjliical miles; its length may be 500, and its

extreme breadth 130 miles. Lake Titicaca exceeds 100 miles in length, and
covers an area of more than 2(KX) stiuare miles; it forms a dee]) bay to the

south, in the entrance to wliich lies the island from which the lake takes its

name ; its surface is 12,81*; feet above the sea, and it is more than 7(K) feet in

depth; it receives the waters of several small rivers, but th(^ slope
from the

Western Cordillera being only 4000 feet, and from the eastern still less, the

volume of its afJlucnts is iiiconsideralile ; it discharges its surplus waters by
the Desaguadero into Lake Pansa or L'ros, which, altliough not much less in

length than Lake Titicaca, is disproportionately narrow, resembling a chasm
in the rocks : the Desaguadero has a course of 19<) miles. This basin, like

that of the nortliern salt lake, is crossed by transverse ranges, but these do
not exceed 10.000 feet in height, and therefore do not attain to the region of

perpetual congelation. The most remarkalile feature of the basin, next to its

proximity to active volcanoes, is its mineral wealth. The temperature is

exceedingly regular, the climate dry, no rain falls, and but little snow, except in
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summer, and then, though frequent, not in considerable quantities. The soil

is fertile, but cereals do not ripen ; there are no trees, but the surface ia

covered with beautifvd herbage.

5 The Rivers of the West.—From the rapidity ofthe slope of the Andes to
the Pacific, these, though numerous, are inconsiderable ; the more important
are the rivers of Guayaquil, the De Loa, the Biobio, and the Osorno ; these are

generally rapid in their upper coiirses, of small volume, but expanding towards
the mouth ; that of Guayaquil being two miles wide, where it meets with the

bay of the same name. The Biobio has a course of 200 miles, is also two miles
wide at the mouth, and is navigable for boats throughout its whole length.
The Callaculla and Maule are also considerable streams

; the latter has a
course of more than 100 miles, and is navigable for twenty for small vessels.

The Maypo and Aconcagua are most valuable for irrigation. A chain of
lakes communicating with the sea, occupies the extreme southern part of the

valley between the coast range and the Andes.

CHAPTER XXXIV.

THE WATEESHEDS AND EIVEES OF THE NOETH.

5 1. The secondary ranges of the north.—2. The primary rivers of the north.— 3. The
secondary rivers of the north.—4. Lake Maracaybo.

rWlHE Secondary Ranges of the North.—The eastern ranges of the Cor-
# dilleras have already been noted as extending round Lake Maracaybo

to the mountains of Merida and the coast chain of Venezuela ; these culminate
in the Silla de Caraccas, 8600 feet above the sea, and terminate in a plain or

plateau, having an elevation of 2000 feet. These must be considered as exten-

sions of the primary watershed. The secondary watershed will therefore

appear on the other bank of the Orinoco in the system of Parime or Parima,
of which scarcely sufficient is known to justify description. The regular
descent of the Orinoco and the rivers of Guyana by a series of cataracts,

seems to confirm the opinion that it consists of several nearly parallel

ranges, of which that of Imataca near the coast is the first, which does
not exceed 3000 feet in height; to the south the chain of Baragnan cor-

responds with the narrows of the Orinoco, from which indeed it has been

named; and south of this Quittima, or Maypures, forming the second
cataract to the south ; again the highest range, rugged and almost unbroken,
culminates in Duida, 7150 feet above the sea. As these ranges gradually
assume a southerly trending, they may not improbably be connected by some
central knot, from which also the Sierra ofPaicarama may diverge to the east

and north, throwing out spurs, to the north of which Eoraima is the culminat-

ing point, at an elevation of 7450 feet above the sea ; and still further east,

though more southerly, the Sierra Acaray and its extensions form the water-

shed of the country, and buttress up the tableland of Guyana, while forming
the northern limit of the lower basin of the Maranon. Between all the ranges,
elevated valleys of great fertility and verdant tablelands are found, which
serve to fit this district for the habitation of a numerous and industrious

population ; the lower valleys are however subject to inundations, and the

density of the vegetation, which consists principally of palm trees, renders

them unhealthy. This system may extend 500 miles from north to south, and

nearly twice as much from east to west ; on the west, however, it becomes

irregular and broken, permitting the junction of the waters of the Orinoco
and Maranon, though beyond this point it is again developed between the Eio

Negro and Japura, and its connexion, thus indicated, with the lower ranges of
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the Andes, wliicli supjDort the tablelands of their eastern slopes. These
mountains, nowhere approaching the limit of perpetual snow, are almost

everywhere covered with forests, which prevent their outline from being
easily traced.

2 The Primary Bivers of the North.—These are the Magdalena and the
Orinoco. The former, as already noted, consists of two principal streams,
which are confluent at the extremity of the Central Cordillera, nearly 200
miles from the sea. The principal stream is the Eastern, rising in the Knot
of Los Papas, in a small lake of the same name, and flowing through a narrow

valley, which gradually increases to fifty mUes in width, at an elevation not

exceeding 1500 feet ; its total length may be 1000 miles, for nearly one-half of
which it is navigable as far as the Cataracts

; these he under the fifth parallel
of north latitude, where the valley is not more than ten miles in its greatest
width in an extent of nearly 200 miles ; its upper course is very rapid, but its

principal aflluents are the Soarez, Soganozo, and the Bogota, the latter remark-
able for the Fall of Tequendama. 600 feet in height, by which it descends to the

plain : in its middle course it bifurcates and forms the Island of Morales, forty-
miles in length. The average descent of the Magdalena has been estimated at

twenty inches to a mile ; this cannot be throughout its course, but should

probably be confined to its middle waters. The Cauca or Eastern branch, is

considered of inferior length to the Magdalena or Western, and is estimated at

500 miles from the confluence ; its principal afiluent is the Nechi : its upper
course is through a narrow glen for

fifty miles, and then through a mountain

valley 3000 feet above the sea, 180 miles long, and about twenty-five miles
wide : below this it forces its way with great rapidity through a narrow gorge
for more than 100 mUes, forming a succession of rapids and falls, below
which the valley gradually widens, tending to the east to meet that of the

Magdalena.
Below the confluence of the Cauca, the Magdalena flows northward

through a wide and fertile plain ; it has two principal mouths, which separate
about sixty miles from the sea, enclosing an extensive delta : the northern,
tliat of Savaiiilla, is the most considerable. The Eastern, the better known,
then expands into several lakes, and terminates in the lagoon of Santa Martha,
which unites with the sea by a narrow channel, having a bar at the mouth.
There is also another channel communicating with the sea to the westward,
which has been rendered navigable for vessels of shallow draught by art, and
is called the Canal of Mahates.

The valleys of the Magdalena and Cauca diflt'r in that the latter is subject
to inundations, and is the more fertile, though the lower part of it is best

adapted for pasturage ; both produce all the ordinary tropical
fruits and

v»>geta1)les. Tlie Plain of Bogota, 8000 feet above the valley of the Magdalena,
extends above forty miles in length and breadth, is fertile, and has a re-

markably temj)erate climate, with two rainy seasons ; whereas the valleys
belcnv have but one : the grains and fruits of temperate climates are hero

cultivated, but in the mountain valleys above, rye and barley are the only
cereals. The lower valleys of the Magdalena and Cauca are for tho

most part undulating, and covered with grsuss, interspersed with bushes ;

trees are rare, and comparatively so throughout tho entire course of these

rivers.

The sources of the Orinoco have not been ascertained ; below the Cataract

of Guahariboes it is joined by the CaH8i([uare, which unites its waters to those of

the Maranon. This remarkable natural canal has a south-westerly course of 170

miles; it is 100 yards wide at its junction with the Orinoco, and above 500
where it joins the Kio Negro. Thera are in all probability many similar bifur-

cations connecting the waters of these great rivers. The upper course of tho

Orinoco is westerly, but in its middle course it trends north, and subse-

quently east; it must, however, be noted, that the Guaviarc is probably the

principal source of this river, and if so esteemed, the entire stream will have

an easterly and northerly course : this river ia said to be navigable for 200
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miles, and its entire course nmst exceed 750 miles to its confluence with the
Orinoco ; it has its rise in the eastern slopes of the watershed of the Magda-
lena, and in close proximity to the sources of the Japura.

At the junction of the Guaviare, the Orinoco is a broad, deep, and rapid
river, flowing over a rocky bed, and forming the cataracts of Maypares and

Atures, connected by numerous islands, separated only by very narrow

channels, but extending 8000 feet in breadth. Here Mount Uniana raises its

isolated summit 3000 feet above the sea. From hence the rocky character of

the country continues for above 170 miles to the confluence of the Apure ; but
the river is navigable from the confluence of the Meta, fifty miles below the

falls. From the mouth of the Apure its course is eastward ; the delta com-
mences 150 miles from the sea, and above this point there is a remarkable

whirlpool ; below this the river does not exceed 100 yards in breadth, and flows

with great rapiditj', estimated at eight miles an hour. The delta is intersected

by numerous branches ; the southern and most considerable, known as the

Boca de jS^avios, forms the island of Cangrejos, and is twenty miles in breadth
where it unites with the sea ; it has an extensive bar at the mouth. The other

channels are known as Boca Chicas, i.e. Small Mouths, and are mostly navi-

gable for vessels of light draught : ten of these are known, the most westerly
being the Boca de Mauamo Grande ; the entire delta is covered with trees, of

which the Mauritia palm is most numerous ; the extent of the base of the

delta may be 150 miles.

Of the affluents of the Orinoco, the Meta is the most considerable ; this

river rises in the Eastern Andes, near to the sources of the Guaviare, and is

navigable to their base ; its course exceeds 500 miles, and it joins the main
stream fifty miles below the Cataracts; it has numerous aflluents, for the most

part navigable. The most northern of its tributaries, the Cassanare, falls from
the Pass of Toxilla, leading to the Bogota. The other aflluents of the Orinoco

belong to its lower course. The upper course of what has been considered

the secondary source, viz., that from the east, giving its name, as usual, to

the main stream, has many affluents ; and those from the west rise in close

proximity to the aifluents of the right in the lower course of the river, having
northerly courses, of which the pi"incipal are the Caura and Caroni. On the left

the Apure is the most considerable, having several sources which are sur-

rounded by the mountains of Ocana ; its course cannot be estimated at less

than 500 miles ; it is for the most part navigable ; as are its tributaries, espe-

cially the San Domingo ; in its lower course before joining the main stream it

frequently anastomoses.
The upper course of the Orinoco is, as might be expected from its bifurca-

tion in the Cassiquaire, through a nearly level alluvial plain, covered with
dense forests, and subject to inundations : this indicates a considerable fall

from the mountains in which it has its source, as does the rapidit}^ of the

current, which is considerable. The middle and lower valleys of the Orinoco

may be divided into the llanos and wooded plains ; the former extend over
the upper course of the Meta, and terminate in that of the Guaviare ;

the

latter part extend over the valley of the Guaviare, the lower course of the Meta,
and from thence to the Arauca.

The llanos or treeless plains have a surface of grass on a sandstone base,

but are fertile, and when cultivated, productive, like the prairies of jN'orth

America ; here also the river channels are marked by a growth of brushwood,
and the plains are subject to inundation in the rainy season, though for a

longer duration, lasting for a mouth or more. These are most extensive

about the lower course of the Apure, where a temporary lake, more tiian fifty

miles in length and breadth, is formed by them
; the waters rise from twenty-

five to thirty-six feet. The subsidence of the waters leaves luxuriant pasturage
for cattle, which is again dried up by the heats of summer, when the plains
are covered with fine dust. The most elevated portion of these llanos does
not much exceed 300 feet above the sea, towards ^^hich they slope gradually :

ihey are shut in towards the north by low spurs extending from the mountains
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of Venezuela, wliicli stop tJie outfall of the waters
; beyond these the wooded

delta stretches to the sea.

The wooded plains of the Orinoco unite with those of the Maranon, and
into them the wooded heights of the lower declivities of the Eastern Andes
and mountains of Parime gradually subside. The mean elevation of these

plains may be 750 feet, and they are covered with an impenetrable growth of

magnificent trees, tlirough which the only paths are those afforded by the
rivers. The intense heat and constant moisture render them extremely un-

healthy, but equally favourable to the development of vegetable life ; the
waters abound with amphibious animals.

3 Tlie Secondary liivers of the North.—A few small rivers fall into the
sea from the northern slopes of the mountains of Venezuela, between the rivers

Orinoco and Magdalena ; there are also several which fall into the estuary of
the Maranon ; those examined by Shomburgk, on the soutli side of the

estuary, the Guaiui, Barima, and Araacura, were found considerable streams
in their lower courses, and connected with each other by branches or bifurca-

tions similar in character to the Cassicjuaire ; they are separated from the
affluents of the Cuj'uny by elevations not exceeding 500 feet, and are remark-
able for the magnificent growth of the trees on their banks. The more im-

])ortant, however, of the secondary rivers of this part of South America are

those of Guyana, of which the basin of Essequibo and its confluent streams

may have an area equal to that of all the others.

The principal source of the Essequibo is probably that to the soutli, which

may have its rise in the Sierra de Acaray, the southern limit of the mountain

system of Parime, which, though 4000 feet in elevation, is covered with dense

forests, interlocking with those of the Branca, the principal affluent of the
liio jN^egro, from which it is separated by the Sierra Canucu and spurs of the
Sierra Pacaraima, from which and the Sierra de Einocote to the north, it

draws a considerable portion of its waters ; its principal affluent, the Cuyuny,
draining the valleys between the latter and Sierra Imataca on the east, as the
Caroni does on the west. These are separated by a transverse range, having
an elevation of about 2000 feet. The southern sources of this river are in

close proximity to those of the Corentyn on the east, and probably the position
of t he Uemerara and even the Berbice between these rivers, might lead to their

being, especially the former, classed among tertiary rivers.

The valley of the Essequibo is crossed by several granitic ranges, which
cause rapids and falls, some of which, as that named after King AV^illiam the

Eourth, in the upper course, are of considerable size and great beauty. Tlioso

ofOurpocari are also worthy of notice: and the Yucorit Eall, formed by (lie

Sevasiiikie Mountains, is marked by a ])illar fifty feet in height, of three granite
rocks balanced upon each other. The lower fails are distant from the sea only
fifty miles, to which point the river is navigable for small vessels

;
and here the

granitic ranges begin with slight elevations of 200 feet; the stream being only
loo yards wide, but in its middle course it is freciuently 1500, and often

studded with islands, some of which are of considerable size ; its lower course

extends in a l)road estuary, fidl of islands, wliich at its junction with tjie

sea is more than fifteen miles wide. The valley of this river is well wooded, and
fertile. In its upper course it receiv<'s only one considerable affluent, Smyth's
IJiver. 'i'he most interesting j)ortions

of its basin are those occujjied by (ho

]kU])unoony and ("uyuny, the iinncipal affluents of its middle and l()wer course.

The fjrincr of tlu'sc rivers is by some considered the ])rincipal source of the

Esse(|uibo, i)ut as it has less volume of ^^at(•r it must be considered the

secondary source, which conclusion is justified by its intimate connexion with
the source of the Ib-anen, tributary, as already noted, of the IJio JS'egro. The
A\ al<-ooroo and the 'I'ortoto, sources rcsi)ectively of the JUipunoony and
Branca, l)oth unite in the waters of Lake Aniucu, which in the rainy
SL-ason covers tlu- mIioIc iiitcrinediati! c<)untry, I)ut whicli in (he dry season,
reduced to a small extent, forms the natural source fif (he T(tco(o; like tho

Essequibo, the Jlupun(joiiy is broken by numerous falls aud rapids, those in
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its upper course being over granite dykes. The valley of this river is less

well wooded than that of the Essequibo, passing the Sierras of Saeraeru and

Pacaraima, both remarkable for their barrenness, yet of no great elevation,

not exceeding 2000 feet; while in its lower course the Sierra Conocon has its

base covered with luxuriant forests ; in the upper course of the river the

savannahs are extensive, and remarkable for the richness of their herbage.
This river may have a course of 200 miles, and enters the Essequibo 240

miles from its mouth, and 200 from that of the Cuyuny, which has a course

of 300 miles, and, as already noted, has its sources in close proximity with
those of the Carouy and the small rivers falling into the estuary of the

Orinoco.
The upper course of the Cuyuny is remarkable for the numerous anas-

tomosing branches, which are formed in the rainy season through the rich

alluvial soil of the valley. This may be 500 feet above the sea, and from
it the surrounding mountains rise 2000 feet in elevation. From its upper
valley the Cuyuny, now 500 yards in width, issues by the Fall of Kanaima,
below which it is divided into numerous channels by well-wooded islands, and
from this point rapids and falls succeed each other almost uninterruptedly
for sixty miles ; and this first series of rapids is succeeded by two others,

which do not terminate till the confluence of the Cuyuny with the Magarony
and Essequibo. The Magarony is indeed the principsd source of the river

known as the Cuyuny, and for the greater part of its course flows nearly

parallel to the main stream on the west, as the Demerara does on the east,

and at about the same distance.

The Demerara has a course of probably 250 miles in its middle course ;

at the Great Falls it approaches probably within six miles of the Essequibo :

to this point it is navigable. It is a mile wide in its lower course, and where it

unites with the sea, double that width ;
it has a bar at the mouth, with eighteen

feet at high water spring tides.

The Berbice River is navigable to the Cataracts, 165 miles from its mouth,
and to this point the tidal wave is perceptible : its upper course is like the other

rivers, broken by many falls and rapids ; its sources are not known.
The Corentyn is also broken by cataracts at about 150 miles from the sea,

above this point it has two very considerable falls of thirty and forty
feet respectively; its sources are, as already noted, in the Sierra de Acaray.
In this river the tide rises thirty inches seventy miles from the sea, and thirty
miles lower down it enters the plain which is continuous to its mouth ; here
it is one mile wide, and where it unites with the sea, ten miles, but it has only
nine feet of water on the bar at its mouth.

The River of Surinam is only known in its lower course, which is navi-

gable for barges ; its estuary admits vessels of considerable size : but the

Marony is a more important river, having its source probably in the Sierra de

Acaray, and therefore not less than 500 miles in length : like the rivers already
named, it is navigable for about fifty miles, admitting vessels of considerable

size, and being at this point one mile and a half wide ;
its navigation for boats,

interrupted indeed by falls, extends for 150 miles. The Surinam, Marony,
and other rivers to the east, as well as the aflluents of the Maranon, which

correspond with them, appear to have their sources in the slopes of an elevated

tableland formed by the eastern extension of the Parime system, which is

stated to be remarkable for its fertility and the salubrity of its climate ; in

this diflTering so much from the valleys of the rivers, which in their middle
and even in their upper courses are unhealthy from the density of the vege-
tation, and in their lower from the extensive deposits of mud which cover the
whole coast line to the east of the Orinoco.

4 The Lake of Maracayho.
—This is a remarkable basin belonging to the

system of secondary basins of the northern coast of South America : it is sur-

rounded on all sides but the north by elevated ranges, but the lands forming
its shore are low

; on the west of its mouth is the isolated range of Sta. Martha

already noticed, rising 18,000 feet above the sea : from the ranges which
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form the cincture of its basin. Lake Maracaybo is said to receive the waters
of above 100 streams, of which the most important is the ZuUa, which is

navigable for some considerable distance, and nas a course of 170 miles. The
lake itself is 120 miles in length, and eighty in breadth, with depth suflicieut

for the largest vessels ; it is connected with the Gulf of Venezuela by a
channel nearly twenty miles in length, and from five to ten miles in breadth :

vessels of great burden cannot, however, enter the lake, in consequence of a

shifting bar, having only fourteen feet of water on it, at the mouth of this

channel. The water of the lake is fresh, excepting when strong northerly
winds drive the salt water into the upper part of it. It abounds with fish,

but not with turtle ; its shores are only cultivated on the west, and are

generally unhealthy : bitumen abounds on the north-east, where the surface of

the ground is constantly inflamed ; the waters of the lake are remarkable
for their petrifying qualities.

CHAPTER XXXV.

THE EIVERS OF THE CENTRE.

§ ) . The Maranon.—2. The affluents of the north.—3. The affluents of the south.—4. The
central table land.— 5. The lower valley, and confluent streams.

THE Maranon.—The sources of this river are, in direct distance, from each

other, seventeen degrees of latitude, i.e. above 1000 miles. The
northern sources of the Napo being north of the Equator, and those of
the Apurimac more than sixteen degrees to the south ; the principal
sources are in the Knot of Pasco and the Sierra de Vilcanota, nearly 500
miles apart ; while the sources of the Yucayali, of which the Apurimac
is the most important, are distant 750 miles in direct distance from the con-

fluence of that river with the New Maranon, or Tungiiragua, the other

principal source ; and thi.s point, more than 1750 miles from that where the
main stream joins the ocean : for this distance tlie Maranon is navigable for

large vessels, and flows through a marshy level plain covered with one dense
and continuous mass of forest, receiving the waters of numerous affluents :

of these, some are rivers inferior in magnitude to few elsewhere, and of many
the names are scarcely known. The great plain is towards the east, and
about 400 miles in breadth, but measures in the centre to 800, and is not

j)robably less towards the west ; having an area which may be approximately
estimated at 1,250,(X)0 scjuare miles. The principal sources of the Yucayali
are in the Sierra de Vilcanota and the mountain Knot of Pasco

; the southern

source, the Apurimac, has
proba1)ly

an elevation of 14,(XX) feet above the

sea, and collects the waters of a valley extending 250 miles in lenj,Hh from
the northern watershed of Lake Titicaca to the Knot of Cusco, in which its

princi])al tributary, the Pampas, has its ri.«e. 1'his portion of the unpcr
valley of the Apurimac is noted for its beauty and fertility : the spurs from
the mountains which extend across it are not elevated, are covered with
verdure to their summits, and plentifully clothed with luxuriant forests,

which descend into afid fill the
valleys, through which the rivers flow with

great rapidity, forming numerous falls and cataracts. It unites with the

northern source, the Janja or Montaro, after a course of ;{(K) miles. The

Janja has its rise in Lake Chinchaycocha, l-l.CKK) feet above the sea, among
mountains rich in deposits of silver, and descends for about 120 miles

through a narrow gorge, into a valley, 8000 feet in elevation, remarkable
for its fertility : its course is estimated as exceeding that of the Apurimac,
and the united streams after their confluence arc known as the Tambu,
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uliich, after a nortlierly course of 200 miles, is joined by its most important
affluent, tlae Yucay or Vilcaraayo, from the riglit. This river, formed of two
confluent streams, the Qullebamba and the Pancastarabo, wliich descend from
the eastern slopes of the Sierra de Carabaya ;

each of these has a course,

probably exceeding 200 miles, and their united waters floM' 100 miles furtlier

to the north before they join the Tambu : the waters of the Yilcamayo flow

through long narrow valleys, nearly parallel, diverging north-east from the

axis of the main chain of the Andes ; not much below tlie mouth of the river,

a considerable affluent, the Uruni, rising from two sources in the Andes, joins
the main stream. From the confluence of this river the Tambu flows north-

west for 100 miles, where it receives a considerable' accession to its walei's

from the left in tlie Pachitra or Pachite, which has its rise in the slopes
of the Knot of Pasco ; from this point the river assumes the name by wliich

its entire course is commonly distinguished : and as the Yucayali, flows 500
miles before joining the Maranon. The Yucayali is navigable for large vessels

for 100 miles ; above this, its waters are rapid, but used for the purposes of
transit by the native inhabitants.

Between the Yuca5"ali and the Maranon, the Huallaga, rising in Lake

Chiquiacoba, flows northward through the valley between the central and
eastern Cordilleras. The course of this river is extremely rapid, and it re-

ceives no considerable affluent; sixty miles from its source its valley is only
G300 feet above the sea ; below this the valley is narrow, and frequent falls

break the course of the stream, which issues from the Cordilleras about 250
miles in direct distance from its source ; the lower portion of this vallej- is

about 2000 feet above the sea, well wooded, and very fertile. The lower course

of the river is through the plain of the Maranon.
The New Maranon, or Tunguragua, issues from Lake Llauricoclia, 14,000

feet above the sea, through a deep gorge, in which, like the Huallaga, it

descends 8000 feet ; below this the valley opens ; yet for the first 300 miles

of its course it is not navigable ; below tins the valley again narrows, and the
river is precipitated over the rocks in tlie Cataract of Rentema, below which the

river is only 1230 feet above the level of the sea : from hence the river has a

tortuous course, but is increased in breadth to nearly a mile : it issues from
the mountains by a narrow chasm, 150 feet in width and nearly seven miles

in length, like the canons of the north, through which its waters rush with

great rapidity into the plain below. The course of the river among the

mountains is about 700 miles ; its upper valleys are cold and sterile, though
rich in mineral wealth, and the lower not remarkably fertile. At the Pango
de Manseriche, the river is about 25(X) feet wide, and to this point it is

navigable for vessels drawing five feet of water ; and flowing through a nearly
level plain, its fall is regular and its cuiTent equal

—the former not exceeding
two feet in a mile, and the latter three and a half miles an hour. The course
of the Maranon through this plain is divided into two parts by the narrows of

Pauxis, or Strait of Obydos, situated 400 miles from the mouth of the

river, and above the confluence of the Tapajos ; where it is less than
a mile in breadth ; but above that point it exceeds thi'ee miles, and

immediately below, four : to this point the tidal Avave is felt, often rushing in

with a bore dangerous even so far from the sea ; below this the river rapidly
increases in breadth, and at the mouth of the Xiugii assumes a northerly
course—its direction hitherto having been easterly ; and lower still its -width

soon exceeds that of any other river in the world, being at the mouth 200

miles, or 50 more than that of the St. Lawrence. Tlie mouth of the Mara-
non is occupied by numerous islands of considerable size ;

of these, that of

Marajo, or Joannes, is the largest, being about 125 miles in length and

breadth, the surface principally consistmg of alluvial soil, rising gradually to

the south ; it has tv\ o navigable rivers, the Auajay and the Mapua, but
the channel surrounding it is known successively as the Tagypura Eio
das Bocas, and llio de Para. The island next in size is that of Caviana,
which is however only thirty-five miles long by twenty broad. The entire
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course of the river is studded by islands ; tliose formed by anastomosing
branches being of great extent. The principal mouth of the river is the
Canal de Braganza di Norte : it is about fifty miles wide, and is intersected

by the Equator just to the south of the island of Caviana ; so great is the
volume of water poured out by this river, that the water about this island is

seldom even brackish, and the sea is freshened by it many miles from the
mouth.

The upper portion of this river, to the mouth of the Yarani, is known
as the Maranon, between which and that of the Eio Xegro it is called

Solimas, or Solimoes ; and from thence to the sea, Amazonas, or the Amazons.
It is probable that the* first and most proper appellation belonged originally
to the lower course of the river. The entire plain of the Maranon is covered
with forests, through which the rivers afford the only passage ; and during
the inundation, which is at its height in the upper covu'se in January, in the
middle in Februaiy, and the lower in March, rising fifty feet above the

ordinary level, a large portion of the country on both sides of the river, and

extending far up the course of its tributaries, is laid under water, the

navigation of this river is remarkably facilitated by the wind, which, exce])ting

during the period of the inundation, blows up the stream, the depth of
which forms one of its most remarkable features, being throughout its

navigable course nearly twenty fathoms.

2 The Affluents of the Xorth. — The Maranon has some considerable
alTluents before its confluence with the Yucayali ; the}' are all from the north :

of these the Santiago joins the main stream near the Pongo de Maseriche ;

but the most important is the Paztaza, which has its source in the Patali, to

the north of the Peak of Zunguragua ; this stream is continued in that of

]5anos, which, by its junction with the Canelos, issuing from Lake Bobonaza,
on the north forms the Kiver Paztaza. The Banos may have a course of 150,
and the Canelos of IfX) miles to their confluences, below which the united
stream has a sinuous course, in direct distance thirty miles, to the Maranon,
The Banos receives numerous aflluent streams. The mouth of this river is

more tlian 2(X) miles in direct distance fi'om that of the Naj)0, the most con-

siderable aflluent from the left in the upper course of the Maranon. The

principal sources of this livcr are in two large crevasses in the eastern slopes of
t he volcano of Cotopaxi.which uniting, ilow through deep narrow ravines ; above
\\ liich the Cerro Blanco, named " Bella Vesta," runs in romantic beauty : this

river lias two principal affluents from the right, the Anzupy and Arajuno,
which join it respectively 170 and 200 miles in direct distance from its source,

beyond which it receives numerous aifluent streams from the left, falling from
the south-western slopes of the Cordillera de Guacuamayo and the Volcano
Siimaco, which terminates witli its snowy cone that range to the north-eiist,
the ])rincipal of these is the Pajaniiio, which may have a course of 200 miles,
and is also remarkable for its mineral wealth, and the auriferous sands in its

bed ; it unites with the Xapo fifty miles in direct distance below the Arajuno.
The Coca, having its ])rincipal source in a lake to the nortii-west of the
volcano of Antisaiia, but formed by tlie junction of numerous aflluent sti'eams.
Hows eastward to its junction with the Cozanga, in direct distance 150 miles;
its principal affluent is the (^uijos from the right, whicli, like the Cozanga,
has its rise in tlie eastern sloi)es of Antisana. Tiie Cozanga flows northward
with a rapid current, throuyh ravines at the base of the Cordillera

de (niacuamayo, and unites with the Coca at a point 150 miles north-west of
tlie confl\ience of tlu! Coca with the IS^ajJO ; from whence, bending in u
circular arc round the simrs of tlu; Cordillera, its course is from north-east

to south-west, almost jiarallel witli tliat of the Pajanino, uniting willi the

Napo at more than a right angle to its course ; from that point to the

confluence with the Maranon, 150 miles in direct distance, the iSapo is navi-

gal)le, as is the Coca, to the cascades of St. l^apliael, near the centrt^ of its

great bend
;

it here receives the waters of some affluent streams from the

riglit, the principal of which, the Curaray, rises iu the Cordilleras, between
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the sources of the Arajuno and Bancs, and has a course of more then 400

miles, joining the Napo near its confluence with the main stream. The
affluents of the Coca and lower course of the Napo from the left are not

important, with the exception of the Aquarico, or Ora, which has its sources

to the north of those of the Coca, and unites with the Napo after a course of

nearly double its length. The Napo forms the limit between the mountain
streams which are affluent to the upper course of the Maranon, and the rivers

of its middle and lower course ; the larger portion of its valley is formed of

extensive plains of great elevation, but below the Cordillera de Guacuamayo it

assimilates to the wooded character of the great plain of the Maranon ; here

also the river bifurcates, and forms numerous islands like the Negro, and
indeed the main stream. The middle valley of the Napo is the Cinnamon

country of the early Spanish writers ; and the Bobonaza is, from this circum-

stance, and the town similarly named on its banks, known as the Canelos ;

the other principal products of this valley are the pita or agave ; sarsa-

parilla is also abundant.
Two considerable affluents unite with the Maranon between the Napo and

Negro, the Putumayo or lea, and the Japura or Coqueta ; the former, like

the Huallaga, flows through a contracted valley, and receives no affluents of

importance, though it has several sources in the southern slopes ofthe Knot de
los Papas, one of which rises in the small Lake Sebondoi ; the latter, also

rising from many sources in the eastern slopes of the same mountains, has

two considerable affluents from the left ;
it is broken by cataracts about the

middle of its course, before entering the plain of the Maranon, and is the last

affluent from the left which has the character of a mountain stream : in its

lower course it anastomoses with the Negro, and probably with the Japura,
as well as the main stream ; its sources are in close proximity, as well

with those of the Orinoco and Magdalena as of the Japura. The character

of the next affluent from the left is altogether diflferent ;
while hitherto the

sources have been many thousand feet in elevation, those of the Negro rising
in the chain which buttresses up the tablelands of the Eastern Cordilleras on
the south, cannot have an elevation exceeding 5000 feet, probably not that

;

the highest level attained towards its principal source, the Naupes, under the

seventieth meridian, being but little more than 1000 feet above the sea ; and
its secondary source, as usual giving name to the river, the Negro, rising in

the northern spurs of the same range at probably no greater elevation, and

communicating, as already noted, by the Cassiquaire with the Orinoco. This

river is the most important tributary to the north ofthe Maranon ; the upper
waters of its principal source, the Naupes, flow through comparatively level

uplands, from which it descends by the Great Fall of Jurapaxi Caxoeira, and
100 miles below this a series of falls and rapids, some of ten or fifteen feet

perpendicular height, and exceeding fifty in number, break its course for 180
miles. Fifty miles lower down another group of cataracts of great violence

bring it to the level plain, from whence it flows 130 miles with uninterrupted

navigation to the Negro ; in this part of its course the Naupes is more than a

mile wide ; at its junction with the Cassiquaire, the Negro is not more than

three-quarters of a mile wide ; above that it has the name Guainia, as already
noted, and does not exceed half a mile in breadth below the rapids, where the

river flows in contracted channels with great rapidity among granite rocks,
extend for twenty miles ; this formation commencing about 64° 25' west longi-
tude, and extending to the sources of the river, the Sierra de Jacamie pre-

senting isolated peaks of a few hundred feet in elevation, while those of

Curicuriari and Caboburi may exceed 3000 feet above this point. The
islands are rocky, of sandstone, with alluvial deposits, yet a ridge of granite

appears again opposite the mouth of the Rio Branco. This is the principal
affluent of the Negro, and from the left, rising in the Sierra de Pacairama
from two principal sources, which collect the waters from the extremities of

its base, meeting near the centre, is a considerable stream, and remark-
able for waters forming so strong a contrast with those of the Negro in colour.
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as to have procured for it a contrary appellation : rising among rocky moun-
tains its upper waters are pure and crystalline, but in its middle course they
become charged with deposits which give to them a mdky whiteness, and the
other affluents flowing parallel to it are also white, though less strikingly so ;

while the sources of the Negro and its affluents of the south, flowing through
granitic districts, heavily timbered, are of dark-brown or black ; the Negro m
its lower course assumes a jet black hue, but the upper course of the Naupea
is white, as are the waters ofthe Japura.

Below the line of granitic formations, the Negro is more than four miles

wide, and gradually increases until, for nearly 500 miles, it presents rather the

appearance of an extensive lake studded with islands, than a river, being often

twenty miles wide ; its numerous channels unite in two principal, which
form one broad stream about ten miles from its confluence with the Mara-
uon, which it enters 800 miles from, and not much more than 150 feet in ele-

vation above, the Atlantic ; it has numerous affluents from both banks, though
none very considerable but the Branco ; its length may exceed 1000 miles.

The line of cataracts on these rivers indicates the limits of a plain extending
to the lower slopes of the Cordilleras, having an average elevation of about
700 feet above the sea ; it is covered with dense vegetation, but difi'ers geo-
logically from the lower plain, as already noted.

Below the Negro no considerable affluents flow into the Maranon from the

left, though numerous comparatively small streams, falling from the soutliern
and eastern slopes of the mountains of Guiana, fall into its lower course, and
into its estuary. Of this portion of its valley little is known.

3 The Affluents of the South.—The character of these will appear from
what has been already stated. Although in some respects dissimilar, the
Madera on the south, will, like the Negro on the north, mark the change
between the upper and lower affluents : those to the west of that river will be
mountain streams, having great fall in their upper courses, while those to the

east, though not allbrding the same extraordinary connexion which the

Negro possesses by the Cassiquaire with the Orinoco, and having considerable
altitude for their sources among the mountains of Brazil, yet bear no com-

parison with the torrent courses of tlic Huallaga or Piirus ; nevertheless, oa
tiie south there is, as on the north, a terraced table land, through which the

upper courses of the rivers, especially tlie Madera, flow ; the limits of which
are marked by the falls and rapids which separate their upper from their

lower navigation : in the Madera these are 450 miles from its confluence with
the main stream, yet above them that river is navigable for small craft nearly
to the sources of the secondary affluents, by which communication is obtained
with those of the La Plata. It has already been noted that the smaller
affluents of the south, Yarari, Jutay. Jurua, Tiffe, and Coary, between the

Yucayali and Purus, have their sources in the slopes of this table land,
which increases in elevation towards the west ; the latter river having
a rapid and tortuous course through a narrrow valley, and receiving no
affluents of importance, but having its rise in the north-eastern slope
of the principal watershed of the country in the Knot of Vilcanota.
Next to the Purus, and parallel with its lower course, the Madera joins
the Maranon, of which it is the most iniiwtant affluent

;
it has its

rise from many sources, which form two confluent streams, the Guapore
and the Beni ; the former has three principal sources,—the Marmore or
Kio Grande, the Ubai or Magdalena, and the (Juapore or Itenez ; of these
the central, the Rio Grande, is the most important, having its rise in the Sierras

of Potosi and Cochal)aml)a, and receiving numerous affluents, principally from
the left : the Beni has its numerous sources in the eastern ravines of the Sierra

Ileale,while the Guapore has its sources in the table lands of MattoGrosso, and
flows with a north-westerly course at the base of the Sierra Geral. In its

middle and lower course the Madera receives many affluents ; its entire length
must exceed 20(XJ miles

;
the broken water extends for 150 miles from the

confluence of its three sources ; the descent of all the falls, thirteen in number
II. G G
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does nothowerer exceed 160 feet, and the liiy;hest is only thirty ; above them,
the river is only 503 yards wide, but even within the limit of the district of

rapids and cataracts it extends to 2CK30. Notwithstanding the obstacle pre-
sented by the rapids of this river, it is the natural means of communication
between the valleys of the Maranou and of the La Plata, the Guapore flowing

through the plain of Moxos, which is separated from that of Chiquitos only by
very moderate elevations : the level character of this plain, and slight fall of

the river, lay the country about the upper courses of the Guapore and Mara-
non under water two months before the lower courses of those rivers indicate

a great accession to their waters : the plain of Moxos is, for the most part,
bare of trees, excepting by the watercourses, but presents verdant pasturage.
The next affluent of the left, the Tapajos, is an important stream ; it is

formed by the confluence of the Juruena and Dos Arinos rivers, the former

rising in the eastern slopes of the Cordillera Geral, and the latter in the

northern declivities of the Sierra Arapares ; by the Dos Preto, an affluent of
the latter, communication is oj^ened with the valleys of the Guapore and La
Plata. This river is broken by falls and cataracts in the middle course, being
similar to those of the Madera : in its lower course it widens, and at its mouth
is four miles broad ; of the Xingu, the next affluent of the left, little is known,
but it must exceed the Tapajos in length and volume of water.

4 The Watersheds of the Centre.—These are formed by the eastern spurs
of the Central Andes, and by the mountains of Brazil. Of the former but
little is known ; but it is apparent that on the south the same characteristics

will be found as on the north, though more highly developed. The limits of

the great plain of the Maranon, as well as the position of the cataracts of the

Madera, point to the existence of table lands ascending to the base of tlie

Cordilleras ; and these, as already noted, extend round the entire base of the

Maranon and its tributaries, varying in elevation from 600 to 8000 feet above
the sea, and in character from the densest forests to verdant upland pastures.
The mountain system of Brazil is very extensive and varied in outline,

forming the secondary watershed of the centre, and containing the sources of

the great secondary rivers. As in North so in South America, the secondary
ranges are not apparently connected with the primary ; the sources of the

Madera and Pilcomayo, affluents respectively of the Maranon and La Plata,

flowing north and south, like those of the Mississippi and Eed River, being

separated by an inconsiderable elevation. To the east, the Cordillera Geral
forms the limit of the valley of the Madera, having a north-westerly and south-

easterly direction; presenting a lovely country, fertile, well wooded, and rich

in precious stoiies. This is probably a transverse spur from the principal range,
which has the line of its axis from west to east, and which throws off on both
sides several similar, the most important of which is the Sierra Grande,

dividing the basins of the Tocantins from that of the Araguay. These
mountains culminate to the east, near the sources of the llio St. Francisco,
where the peaks of Itambe, da Piedade, Itacolumi, and Itabira, rise

respectively 5960, 5830, 5750, and 5250 feet above the sea, the latter pre-

senting a mass of the richest iron ore
; indeed, these mountains not only

abound in mineral wealth, but in vegetable productions, being the choice

field for botanical researches, even in South America. From the culminating

point the coast chain extends north-east and south-west, forming the eastern

cincture of the basins of the St. Francisco and La Plata, being continued

north to Cape St. Eoque, and southward to the estuary of the La Plata.

The country enclosed by these ranges has a mean elevation not probably
much exceeding 3000 feet ; it for the most part consists of plains, inter-

spersed with shrubs, below which the rivers flow through densely-wooded

swamps.
5 The Tocantins.—This river can now scarcely be termed confluent

with the Maranon, their united deposits having nearly obliterated the

original connexion ; it is large and important, having its rise in the sources

of two confluent streams, the Araguay and the Tocantins, of which the
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former may be the most important,
the one being formed by the jxmction of

the Maranao and Paranatmga, which have their sources in the Sierras

Pyrenees and Tabatinga, the other rising from several sources in the Sierras

Seida and Santa Martha, one of which, the Verraelho, affords communication
with the valley of Para. Of these rivers, the Tocantins is the more rapid and

broken, but the Araguay has nevertheless its falls and rapids ; in its middle
course it anastomoses, and forms the Island of Santa Anna or Banana, which
is above a hundred miles long and about twenty broad ; the eastern branch is

known as the Furo ; after this confluence, the united streams, broken by
rapids and falls, flow through a narrow channel between rocks, for

150 miles. The estuary of this river is of considerable extent, and already
noted as the Rio de Para, and as being in reality one moutli o"the Maranon.
The Tocantins has two mouths, separated by along low isliad; these are

called respectively the Bahias de Maritana, to the east, and Limoeiro to the

west, and the river here has a width of about fifteen miles.

CHAPTER XXXVI.

THE EIVEES OF THE EAST.

5 Rio La Plata.—2. The rivera of the east.—3. Natural productions.

JDIO La Plata.—The name Plata, given to the estuary of the confluent

_/X rivers Parana and Uruguay, is not so unsuitable as has been thought,
its highest and probably most important sources being in the eastern slope of
the Sierra of Potosi, the Altures des Lipes, and the spurs of the Cordillera

Eeale. The mineral wealth of the basin is, however, both in gold and silver ;

its most precious productions, diamonds ; but its present greatest commercial
wealth resulting from the vast herds of cattle which feed on the Pampas.

The watersheds of this basin have been already described ; they indicate

the character of the streams which flow from them ; on the west there are
those flowing from the lofty Cordillera of the Andes ; in the centre that which
is considered the main stream, and which is so, as a means of communication,

separated only by a sliglit elevation from the aflluents of the Maranon, as

already noted ; and on the east, those which, rising among the mountains of
Brazil and the coast ranges, drain the upland plains or Pampas of Brazil.

Of the two streams whicli form the K\o la Plata, the Parana is the more
important, not only from its size and number of affluents, but from those of
the right having their sources in the primary watersheds of the country; these,

however, l)elong to that branch of it which is known as the Paraguay, and it is

the singular characteristic of this river, that it draws its waters from extensive

sources on the east and west, which are respectively within 150 miles of tho

Atlantic and Pacific Oceans.
The Paraguay may be said to be formed of two principal streams, the

Pilcomayo and Paraguay. The former has its rise in the eastern slopes of the

Andes, as already noted, from numerous sources, wliich unite after flowing
some 350 miles ; below their confluence, the river has a tortuous course, with-

out receiving any considerable affluent : it is rapid, shallow, and not navi-

gable ; in its lower course it divides, forming two mouths, by which it joins
the main stream ; these are about ^100 miles m length ; its total length may be

nearly lOfX) miles. The Vermejo is tho only other affluent from the ritiht

worthy of notice; it has two principal sources in the Cordillorn Dps Pobhulo,
which forms the eastern watershed of the upper valley of tho I'ilcomayo ;

these are known as the Tarija and Lavaycn, and from tlieir jimction tliis

river is navigable ; it has a tortuous course, exceeding 500 miles in length.
ao2
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These rivers, in tteir lower course, flow tlirough Gran Chaco, the nortliem

part of which, or the llanos of Manso, is dry, and destitute of wood, but
affords good food for cattle ; the southern part is saline and sterile, yet iu

both narrow strips of woodland are found along the banks of the rivers.

The Paraguay rises in the table land of Parecis, in close proximity to the

sources of the Tapajos, and overlapped more tlian 300 miles by the upper
Avaters of the Madera and Xingu : iu its upper course it receives two consi-

derable affluents from the left, the San Lauren90 and Tacoary, both navi-

gable for the greater part of their length ; the importance of the latter, as

affording communication with the Araguay, has already been noted : the

former has an affluent, the Cuyaba, also navigable. The upper basin of the

Paraguay is limited, under the twenty-first parallel of south latitude, by the

rooky ridge of Otaquis on the west, an extension of the spurs of the Andes,
and by the Sierra Calbano, which extends from the Sierra Seida on the east ;

here its channel becomes contracted, and the accumulation of the waters of its

upper basin wanting sufficient outlet after the rainy season, are dammed up,
and cover the level plain above, through which at other times they flow with a

gentle current. These narrows are known as the Fecho dos Morros, and here
tlie river flows with great rapidity through two channels, forming an extensive

island ; from this point it is navigable to the sea, and indeed, for boats, nearly
to its extreme sources. The general course of this river is from north to

south, with a slight westerly trending in its lower course j
its length must

considerably exceed 1500 miles.

The Parana has its sources in the reverse slopes of the watersheds of the

Tocantins and San Francisco ; its upper waters are collected from a table

land bounded on the north by the Sierra Seida, on the east by the coast

ranges and the Sierra Tiririca, and on the west by the extension of the Sierra

Amambahy, which separates its valley from that of the Paraguay, which it

resembles in the contracted character of the channels by which its waters
leave their upper basin. The elevation of this basin varies from 1500 to 3000
feet above the sea ; on the east, where it has the greatest elevation, its sxirface

is broken and irregular ; on the west it is more level, and varied only by
isolated elevations ; on the south it forms the plain of Guarapuaba : this ex-

tensive basin has forests at the base of the mountain, but the greater portion
of its surface is destitute of trees and covered with coarse herbage.
The principal source of the Parana is the 'Rio Grande, which rises in the

Sierra Mantiqueira, and after a course of 500 miles is joined by the Parana-

hyba, and from this point the united stream is known as the Parana : its

course is broken by falls and rapids, as is that of its important affluent the
Tiete or Anhemly, which nevertheless, in its westerly course of 400 miles, is

much navigated : there are also several affluents from the right, of which
the Pardo is the most important ; under the twenty-fourth parallel this

river is four miles wide, but gradually contracting, is reduced to 100

yards in width, and forms a fall of about sixty feet in height, named Salto de
Sette Quedas, from the seven channels which are formed by the rocky islands

which impede its course, and from this cataract rapids extend to the mouth of
the Curitiba or Yguasu, its most important affluent from the east : this has
a course of 300 miles, is rapid, and broken by numerous falls, one of which,
the Salto de Victoria, ten miles from its mouth, is said to be 120 feet in height ;

below this the Parana is partially navigable to the Cataract of Apipe, 100 miles

from the mouth of the Paraguay, and from this point it is navigable to the sea
for vessels of 300 tons' burden.

In its lower course, the only affluent of the Parana is the Salado ; this river

rises in the southern spurs of the Cordilleras Des Poblado and Des los

Valles
; its name. Salt Eiver, expresses the character of its waters and of the

country from which they are derived. The upper course of this river is

extremely rapid, and in it, its waters are fresh : its entire length may be 1000
miles, for two-thirds of which it is navigable. There is another river of the
8ame name, which, rising in the Pampas to the south, has a course of about
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400 miles to tlie sea, at the extremity of the southern shore of the estuary of
La Plata : the country through which it flows is not saline, but the sources of
the river are, and its waters are impregnated with salt throughout its entire

length. The Hiver Dulce may perhaps be considered as an affluent of the
lower course of the Salado ; it rises from two principal sources in the plain
of Tucuman, and flows into a salt lake of considerable but varying dimen-

sions, called Los Porongos, from whence smaller streams appear to be
connected with anastomosing branches of the Parana. The entire course

of this river may be 500 miles, and as its name impUes, its waters are

sweet; it offers few facilities for communication. The Tereiro, a smaller

river, is confluent with the Salado at its mouth
;

it is navigable for a
considerable part of its course ; this river is the northern boundary of the

Pampas or plains of La Plata, which extend westward to the Andes of Chili,

and southward to the llio Negro or Cusu Lebu. The upper courses of this

river and the Salado, drain an undulatiug fertile country, productive of corn,

rice, maize, &c., well wooded, and of salubrious climate : to the east and south
of this is the Salt Desert, many portions of which are not more than 200 feet

above the sea : here many streams, generated in the western and higher por-
tion of the country, lose themselves in the sand : the climate is intensely hot
in summer, and the district altogether unproductive ;

it is bounded on the
south by the Sierra de Cordova, which rising from a terrace 1000 feet above
the sea, may culminate at GOOO feet : like similar mountainous districts in Asia
Minor and elsewhere, as well as in other parts of America, these mountains

present at the top extensive plains covered with grass ; the valleys on the

sides, and at the base of the range, are fertile and well wooded.
The Uruguay has a very considerable estuary, which gives it, in passing,

the appearance of being a larger river than the Parana. This river rises in

the Sierra Sta. Cathariua ; its principal affluents are tlie Ibicuy and Mirinai,
both from the left, the latter of which drains Lake Ybera ; but its most im-

portant affluent is the Negro, also from the left, which joins it in its lower

course, and being partly navigable, affords communication with Lake Mirim
to the east : its length may be 300 miles. The Uruguay does not afibrd much
facility for internal communication ; its stream is rapid, and broken by several

rapids and falls : its entire course may exceed 800 miles. The llanos of Entre
Kios, i.e., between the Parana and Uruguay, are verdant level plains ; similar

are those on the eastern bank of the latter, but more undulating, and occa-

sionally presenting a rocky surface. To the south of the estuary of La Plata
the Pampas extend, as already noted, aflbrding no very great diversity of

feature, excepting in the western portion, which is saline, and presents numerous
streams issumg in lakes connected with each other, but having no outlet to the
sea ; the surface is sandy, mixed with volcanic debris, but not altogether
unfertile nor unsuitable to the production even of trees, whore water is found;
of these rivers and lakes the more northern are known as Guanacache, receiv-

ing the waters of the Mendoza and San Juan Kivers, which rise in the ravines
of Aconcagua, and flow through the valleys formed by its projecting spurs.
The Desaguadero connects these lakes with Lake Bevedero, which is again con-

nected with numerous other small lakes, and receives the waters of the Kiver

Tunuyan ;
this river rises in the declivities of the peak of Stipungato, and after

flowing through a fertile valley in its upper course, pa,«sea hy a ravine in the

eastern chain of the Andes to the plain, from whence an anastomosing branch,

recently formed, connects it with the Eio Diamante, which in its lower course

is also temu'd Salado and Desagiiadero; it terminates in LakeUrre orUn-e Lau-

quen.t.e., Bitter Lake.ln'ing more salt than those already mentioned : it is, like

the former, connected with others immediately surrounding it. The Cerro
Nevadoand Cerro Payen limit this ba-sin to the south, and from them rises the

Colorado, which flows for more than 7*KJ miles through the Pampas to the
sea ; it may be navigable for one quarter of its course ; it is also known as

the Cobu Lcubu, as its neighbour to the south is known as the Cusu Leubu
or Bio Negro. This river rises from two principal sources in the Andes : one
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flowing from tlie north, the other from the south. The latter, called Eio de
Encarnacion or Limay Leubu, carries the surplus waters of Nahuelhuapi, au
extensive lake, to the main stream ; the former is known as the Cataputiche ;

these unite under the fortieth parallel, and retaining the name Limay
Leubu, are joined by the Rio Neuquen, which has its sources far to the

north, near those of the Colorado ; from the confluence, the river assumes the

name Ciisu Leubu, and to this point, i.e., the base of the eastern chain of the

Andes, through the valleys, between which and the western or principal chain
its head Maters flow, while the Ilio Neuquen, having its course at the foot of

the eastern chain, is also considered to be navigable for some distance, though
its current is rapid ; its length may be nearly 1000 miles, and although two
miles wide at tlie mouth, narrows to one-fifth of that breadth some sixteen

miles inland ; its lower course is through a fertile country, its upper valleys
are well wooded.

To the south of the Negro the sterile plains of Patagonia extend, an undu-

lating surface, varied only by irregular rocky ranges, on the east and south ;

these present nearly a level surface on the top, but deep ravines separate
them, and volcanic products abound. The only portion of this country, of
which anything is well ascertained, is the basin of the Santa Cruz Kiver,
which flows with rapid current through a sterile valley, but is notwithstanding
said to be navigable for 400 miles to the foot of the Andes : one of its sources

is said to be in a large lake, Capar or Viedma ; other streams of considerable

size also flow through the plain of Patagonia, but of these little is known.
2 T/ie Rivers of the East.—These may be classed into three systems : those

of the north, partially connected with the system of the Maranon, of which the

Paranahjba is the
principal ; those of the centre, subsidiary to the San Fran-

cisco ; and those oi the south, which have their outlet in the Lake los Patos ; of
the former, the Gurupy, Turijapu, Maranham, and Itaquiera, flow into

the sea to the west of the Paranahiba, the Croayhu, and other similar streams
to the east ; these all have their sources in the extreme spurs ofthe mountains
of Erazil, and of these the Gurupy may have a course of 250 miles, the

Turijapu somewhat more ; the Maranham or Maranhao is confluent at the
mouth with the Itaquiera or Itapicuru, which flows into the Mosquito Channel,
separating the island of Maranham or Maranhao from the main ;

it is twenty
miles long. The Itapicuru is navigable for 200 miles. The Paranahyba has

a course of 600 miles through a level plain, and is navigable to the confluence

of the Balsas, one of its two principal sources, about 400 miles from the sea ;

it has several considerable affluents from the left, draining the lower valleys of
the spurs of the mountains to the south. The plain of this river is undulating
and varied, with frequent elevations of several hundred feet, spreading out
into verdant table lands ; these with the greater portion of the plain produce

{)lentiful
pasture ; trees are

only
found scattered here and there, though often of

ofty growth : the southern, which is the highest portion of the plain, rises

700 feet above the sea, and has extensive swampy meadows ; the lower por-
tions near the sea are dry and sandy. The Paranahyba enters the sea by five

principal mouths, enclosing a delta extending thirty miles along the coast ;

these are not navigable for vessels of great burden. The streams to the east

of the Paranahyba are of little importance.
The San Francisco rises from several sources in the southern and most

elevated mountains of the system of Brazil, and may have its principal source
in the north-west slopes of the culminating peak of Itambe ; this source is

known as the Eio das Velhas, its secondary source to the west is estimated as

rising 3000 feet, and their confluence under the seventeenth parallel is estimated
as 1700 above the sea; to this point its current is very rapid, but a little lower
down it becomes navigable, flowing through an elevated valley, and being 1000
feet above the sea 500 miles from the confluence of its sources ; in this portion of
its course it receives numerous aflluenta from the left ; lower down, it is

broken by rapids and falls, the most considerable of which, those of Alfonzo,
axe fifty feet m height ; from the lowest of these the river is navigable 200
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miles to the sea, which it enters by two mouths, of which the northern is two
miles wide, but only deep enough to admit small vessels : the southern is

narrower but deeper. The entire course of this river may be 1500 miles : its

upper valleys are fertile, but salt plains are found on its left bank, and the

country about its lower course is comparatively arid and barren, producing
little but grass ; the tidal wave is felt in it fifty miles from the sea.

Of the rivers to the south of the Francisco, the principal are the Belmonte,
the Doce, and Parahyba : the former, more properly the Kio Jcquitinhonha
rises from two principal sources in the Sierra Freo, and may have a course of

500 miles, as may the Doce and the Parahyba ; the latter has several con-

siderable affluents, of which the Murinhe is the chief; its course is parallel
to the coast between the ranges of the Sierras Espinhaco and Des Orgaos.
Lake Patos is an inlet of the sea at the moutli of the Uio Grande de Sul,

extending 140 miles in length and forty in breadth, it is connected witli

several other lakes by channels like itself, navigable for small craft ; of these.
Lake Mirim, to the south, is the most important, being 100 miles long by
twenty broad, and receiving the waters of several rivers ; this appears to have
two divisions, the southern of which is known as Lake Mangueira, is narrow,
and discharges its surplus waters into the sea by a small channel, the Tajim,
while, by the Mirim, the lake of that name is connected T\ith that of Los
Patos : the Eiver Jacuhy, which has a course of more than 30<") miles, falls

into Lake Los Patos, and the Yaguaron into Lake Mirim ; both flow through
fertile and beautiful valleys, and are navigable for the greater part of their

courses. These lakes are separated from the sea by sand dunes, nith occa-

sional swamps and meadows ; but to the west, in the interior, rich pastures
extend through the valley, interspersed with copses and groves of fine

timber trees. The temperate climate of this valley makes it productive in the

grains and fruits of Europe.
3 The Natural Productions.—No division of the surface of the earth can

be esteemed so rich in natural productions as South America, when considered
with reference to quantity. Hitherto her mineral wealth has made her the

treasury of the world for the ])recious metals ; and even since in the production
of gold California and Australia have proved more than rivals, intliat of silver

she stands alone ;
while her other minerals, until noM' obscured by those

esteemed more precious, are beginning to find their true value, and the coal-

fields of Chile and Patagonia will before long not only speed the returning
steamer from Australia, the Eastern Islands, antl China to Europe, but assist in

opening up the interior by n)eans of the rnniilications of tue great river

systems by \vhich the surface of the Continent is drained.

Although the geological formation of South America appears simple and

regular, yet variety of sulistance is not wanting on its surface, and the wide
extent of volcanic action gives a ])roniinence to recent igneous formntioiis not

elsewhere to be found. The precious stones obtained in the central districts

have already been noted. But the vegetable productions of South America
are the most remarkable, not only on account of what we already know of

them, but as affording with Africa and the Eastern Islands the most tempting
fields for hotaiiiral researches ; the vast silvas of the Maranon and Orinoco,
the upj>er valleys of the Hruguay and Parana, tlie mountains of Brazil and
Pariiiif, and even the valleys and slopes of the Andes, have nnu-h tliat yet
remains to Ik- explored.

It lias been remarked that the vegetation of South America is partial, that

the local floras are distinct, that "
])articular families of ])lants jirevail in dif-

ferent localities, and predominate so exclusively "here they occur as t(» chango
the appearance of the forest," indeed, that "almost each

tril)ufary
of the

great rivers has a flora of its own ;" l)ut still the main (iivisionw may oe noted
without difllcidty by their general characteristics. The coasfsof the north arc

covered with numerous H])ecies of deleterious euphorbia*, esjx'cially the man-
chineel, with the mangrove and avicenna; here the poisonous strychnia and
the creeping ourari abound; but here also medicinal ])laiits,so plentiful to the



456 DESCRIPTIVE GEOGRAPHY.

south, are not altogether wanting, and "groves, whose rich trees weep
odorous gums and balm," are characteristic of the upper waters of the rivers;
here also are found forests of gigantic plantains ;

trees also of singular pro-
perties are found here ; one laurel produces essential oil which will dissolve

caoutchouc. The palo de vaca or cow-tree, described by Humboldt as con-
fined to the Cordilleras of Venezuela, yields its milky juice, scarce inferior to
that from which it is named, in great abundance ; and the soap-tree, sapindus
japonaria, justifies its name by its usefulness; and if less singular, the cassada,

chocolate-palm, and cacao are not less valuable.

Like the plains of Asia Minor, the east of Europe and Asia, the llanos of
the Orinoco and of Guiana are after the rains carpeted with brilliant flow ers ;

and these must yield the palm to the varied colours which contrast with the
white summits and dark sides of the Cordilleras of the Andes; while even tlie

richness of the tints of the gentian, which peeps forth from their perennial
snows, will scarcely compare wdth the hues which in so wonderful variety deck
the gigantic forests of the Maranon. These have, however, been so fully
described by Humboldt and others, that the beauty of the flowering forests of

tropical America can be well appreciated : nor is their utility less remarkable
than their beauty ; the pita or agave alone would be well worthy mention,
as affording every fibre necessary for those manufactures to which hemp is

applied in Europe : but this is more particularly the district of medicinal trees,

although the true bark, the cinchona, is confined to the Cordilleras of the
Andes ; here also the mora and numerous other trees best fitted for the
builder's use, are in the greatest abundance. Contrasting with tlie richer

vegetation of the valley of the Maranon, the less fertUe districts of tlie moun-
tains afford forests of stunted deciduous trees, while the grassy plains of the
east present myrtles instead of the mimosas of the north : the cactus is

abundant on all sandy soils, and its different species extend from Patai^onia to

the Lake of the Woods. Some of the larger afford wood for industrial uses,
and on them the cochineal insect feeds.

The forests of the Parana and Uruguay are but little inferior to those of
the Maranon, and have also their peculiar characteristics : here are found the

algaroba, an acacia, producing flour from w hich a kind of bread is made and

liquor distilled ; and the jerba mati, the leaves of which have been constantly
used as those ofthe tea plant.

The flora of the Andes differs, not only in latitude, but on the opposite
sides ; in the centre the western slopes are bare, but on the eastern the vege-
tation is of the most luxuriant character ; arborescent plants do not however
exceed 14,000 feet in elevation ; the Alpine plants extend to above 16,000 ;

grasses and mosses succeed, and at 21,878 feet of elevation the snow lichen

alone is found.
The Andes of Chili and Patagonia are remarkable for their vast forests of

araucaria, supplying food for tlie natives. These, when burnt, aflord a
remarkable phenomenon, being succeeded by a thick growth of dwarf oak ; it

has been remarked, that " the ancient and undisturbed forests of Pennsylvania
have no undergrowth, and when burnt down they are succeeded by a thick

growth of rhododendrons :" it might be added, that further north the burning
a forest of spruce fir produces a copse of white birch bushes, so true is it that

the vegetation which foUows the burning of primeval forests is quite unac-
countable.

While the vegetation of the more elevated portions of the southern Andes
is similar to that of the southern coast, all the vegetable productions being

dry and stunted, the valleys present a flora comparable with, and closely
allied to, those of southern Africa and Australia, w hich, extending upwards,

mingles with the plants of the Alpine region. There, as in Europe, the

southern flora is connected on the west, south, and east with that of America,
Africa, and Asia, so the vegetation of South America presents close analogies
with that of the southern extremity of the Eastern Continent, uniting the

extremities of the Atlantic and Pacific Oceans.



457

CHAPTER XXXVII.

THE OCEAN, ITS COASTS AND ISLANDS.

§ 1. The Antarctic continent and its islands.—2. The islands of tlie Southern Pacific.—
3. New Zealand.— 4. The neiglibouring islands.

fWlHE Antarctic Continent.—This extensive but inaccessible and uninlia-

^. bitable mass of land, occupies an area corrcspoudinij very nearly to that

of the Arctic Sea; projecting towards South America and Tasmania beyond
the Antarctic Circle, it is contracted on the other sides, forming an irregular

hexagonal figure, 2880 miles in length and 2040 in breadth, and having an
area probably exceeding 4,000,000 square miles, as indicated by the

subjoined normal figure.

\^
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outline of the coast appears to be irregular and deeply indented, affording
resort for the black \rhale, seals, &c.

In close proximity to this, several islands and groups of islands have been
discovered ; of these the most important are the South Shetlands and South

Orkneys, to the north of Graham Land and opposite to Terra del Fuego.
These are mountainous, rocky, and barren, presenting indeed few, if any,
traces of vegetation, the coast high, bold, and steep ; they abound in am-

phibious animals and waterfowl.

At the other extremity, under the 160th meridian, are the Balleney islands.

This group consists of five islands, of which Young Island is the principal,

culminating, according to Balleney's estimate, at 12,000 feet above the sea.

They are volcanic, presenting evidences of recent action. Between Balleney
Islands and New Zealand, several scattered islands are found ; between them
and the South Shetlands and Orkneys, there are none south of the sixtieth

parallel, while 10° further north there are only the uncertain group, named
after the Nimrod, under the 168th meridian, and the outlying group of Sand-
wich Land and South G-eorgia. No portion of the ocean presents so unbroken
a surface as this ; it may be said to be without land for 170° between Cape
Horn and New Zealand to the east, and if the Nimrod group be rejected, above
100° to the west.

2 The Islands of the Pacific.
—The groups ofislands alluded to, may there-

fore be considered as connecting links between the extremity of South
America and the Antarctic Land ; and, hke Terra del Fuego and New Zealand,

they are volcanic in their origin.
Emerald Island, like Nimrod Islands, must be considered as doubtful.

Macquarie Island is about twenty miles long and twelve broad, it lies under
the 159th meridian, and in 54^° south latitude ; it is represented as the others

are, as barren and inaccessible, and rising 1500 feet above the sea.

Campbell Island, under the 169th meridian, and in latitude 52|°, is about

twenty miles in circumference, and presents some good harbours; the

shores are in many places 800 feet high, but the extreme height of the land
is not probably more than 1500 feet. Trees grow here in sheltered places, but
are most frequently inclined towards the east by the prevailing winds.

The most important of these islands are, however, the Auckland Group, so

named by Bristow in 1806. These present remarkable basaltic formations,
and rise in rounded hills not exceeding 1500 feet in height, covered with

grass ; at the foot of which a forest of gnarled and stunted trees of fir and

maple extends ;
it consists of one large and several smaller islands, the

former may be thirty mUes long by fifteen broad. There are several good
harbours. Cattle thrive well, and the climate is mUd, but subject to violent

gales.
The distances between these islands and the main lands, are from Ten-a

del Fuego to the South Shetlands 450 miles, from the Antarctic Land to

Emerald Isle 540, and from the same point to South Cape, New Zealand,
1150 mUes.

3 New Zealand.—As forming the natural limit between the Pacific and
Indian Oceans, Australia and Van Dieman's Land must be considered apart
from them, and, in the former, as New Zealand presents the most consider-

able surface, so it affords the greatest interest. This is a group of three

islands. Of the straits which separate them, the northern is from twelve

to seventy-five miles wide, and the southern from thirteen to twenty. The
southern island is inconsiderable, the central the largest, and the northern

remarkable for the extremely irregular outline of its coast ; this outline is of

an irregular boot-like shape ; the long narrow promontorial extension of the

northern island being to the north-west, with deep bays opening to the west and
north-east. From the extreme north to the south point of the northern island,

may be in length 450 miles, and from the east to the west 250, forming a curved
cross ; while the middle island, of more regular form, is 400 miles long by 150 in

its greatest, and seventy-five in its least breadth. The southern is of triangular
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shape, and in length and breadth about forty-five miles. A group of rocky
islets extending over an area of about eight miles square, named by Tasraan
Three King Islands, lies off Cape Maria Van Diemen, in latitude 34° 27'

south, and longitude 172° 36' east, which is the north-west point of a penin-
sula, connected with the land to the south by a narrow rock formed of sand-
hills and swamps ; to the east of which Mount Camel rises 500 feet above the
sea. Here deep inlets formed for the most part by basaltic rocks commence,
and form the characteristic feature of the eastern coast, interspersed with
sand-hills and occasional mangrove swamps ; of these inlets, the principal are

Wangaroa Harbour, where the cliffs are lofty and the entrance only 450
feet broad, yet forming an extensive sheet of water within : the Bay of Islands

containing numerous anchorages ; and Wangaruru Harbour, below which
Hauraki Gulf stretches more than

fifty
miles to the south, with an averagO

breadth of ten miles, abounding with harbourages ; of these, the most impor-
tant is the harbour of Waitemata, receiving the river of the same name, and
navigable for large ships for eight miles ; while from the extremity of the
boat navigation to the harbour of Manukao on the west side of the island, is

only one mile and a half in one direction, and only a quarter of a mile in
another. These inlets are surrounded by volcanic cones of small elevation,
indeed not exceeding 300 feet. The southern extremity of Hauraki Gulf
receives two considerable streams, the Thames and the Piako, which flow

through fertile and well wooded valleys. Wai Hekeh Island lies off the
entrance of Waitemata Harbour, Olea or Great Barrier Island, forming
with others a considerable group at the northern extremity of the gulf. To
the east the Bay of Plenty extends for above 100 miles, presenting a coast
elevated by recent and continued volcanic action, covered by islands, one of

which, White Island, thougli low, is in constant ignition, and valuable as pro-
ducing sulphur ; lignite is also found in many places in large quantities. The
centre of the bay is marked by Mount Edgecumbe, rising from an extensive

plain
to the east, the coast is again high and rocky, terminating in East Cape

in latitude 37° 42' south, and longitude 178° 39' east, a truncated cone 350 feet

high, joined to the land by a narrow sandy neck.

The western coast to the mouth of ttie Hokianga river is comparatively
regular, rising gradually towards the south, and beyond that point being high
and rugged, unbroken for about the same distance to Kaipara harbour. The
former of these is described as a niagiiillcent estuary, receiving more than one

navigable river having tlieir rise in the hills from tiie opposite slopes, of which
the water pours into Wangaroa harbour and the Bay of Islands. In the
south the watershed extends from sea to sea, and on its southern slopes the
Wairoa river is generated, which may have a course of seventy-five miles,
and receiving several aflhienfs, flows into a broad estuary forming the northera
arm of Kaipara harbour, as the Kaipara does the southern. This is more

properly an inlet fifteen miles long by two broad, and approaches closely to

the liarbour of Waitemata.
Manukao is another extensive inlet, differing in character from those to

the west, but corresponding to those on tlie east coast, the country round it

being low, of volcanic formation, and destitute of trees, while that to the

nortli is lofty and well wooded ; it extends fifteen miles in length and ten ia

breadth.
To the south of Manukao the coast bends to the west, forming an exten-

sive bay, terminating in Ca])e Egmont, in latitude 3!>'^2()', marked by Mount
Egmont, an extirwt volcanic cone rising nearly 9(KX) feet above the sea from
a level plain, and covered for more than 15(H) feet from the summit with per-

petual snow. This seems to l)e the most westerly of several volcanic summits
of considerable elevation which stretch across tlie island, of which Jluapelin

may be the central as well as tlie culminating jKiint, and from which the

Kuahinc mountains extend to the soiitii ; and from tliis point the waters of

the Waikato river flow to the north, and the Wanganui to the south.

The head waters of the former arc collected in Lake Taupo, which may
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be twenty milea lone by twelve broad : and about seventy-five miles to the

north tbe river "Waipa, rising^ in the northern slopes of the Rangototo
range, is confluent, and the united streams fall into the sea about thirty miles

to the south of Manukan harbour. This river may be navigable for vessels

of fifty tons for nearly 100 miles. The coast here consists of sandstone

cliffs, and farther south of sandy downs, broken by the harbour of Wangaroa,
remarkable for its limestone cliffs and lofty well-wooded hills of Astea and

Kawia, besides numerous small streams.

To the south of Point Egmont another wide bay forms the north side of

Cook's Straits, into which the Patra, AVanganui, "VVangaito, Eangitiki,

Manawaku, and other streams flow : vessels of 200 tons may enter the

Wanganui, which is, as is also the Manawaku, 900 feet wide at the mouth.
These streams rise far in the interior. Kapiti or Entry Island, about twenty-
five miles in circumference, lies off" this coast ; it is lofty and well wooded.

The southern extremity of the northern island is formed into deep inlets

by the Tararua and Eemulaka ranges ; on the west. Port Nicholson, an
extensive landlocked harbour, is formed by the bold projecting peninsula,

terminating in Cape Sinclair, it receives the waters of the Hutt river ; on the

east Palliser Bay extends for twenty-five miles, its open roadstead receiving
the waters of Euamahanga river ; this river flows through an extensive vallej'-

about ten miles wide, and forms at its southern extremity two lakes covering
an area of 50,000 acres, these are only open to the sea when the accumulated
waters break through the sandy barriers thrown up by the southerly winds.

The south-east coast of this island is unbroken from Cape Palliser, in

latitude 41° 37', to Cape Matana Maui, in latitude 39° 41', the line of moun-
tains parallel with the coast form the watershed of the country ; farther

north Hawke's Bay, about forty miles in breadth, surrounded by compara-
tively low lands, and receiving the waters of the Wairoa, a considerable

stream; and from hence to Cape East the coast is irregular, rocky, and
broken.

The middle island is far more regular in shape than the northern, and in

proportion embracing a much more considerable area. The central watershed

appears to be situated at about one-third of its length from the north, and
from thence passing along the west coast leaves open an extensive plain on
its longer slope to the east ; on the north the mountains divide, trending
north and north-east, and rising above the level of perpetual snow. These

ranges are separated by the deep ravines through which the waters of the

Kawatiri or Buller river, the Wairau or Providence river, and the Motueka
river flow to the south-west, north-east, and north respectively, to the sea ;

the mountains culminate in Mount Arthur on the west and Mount Kaikora
on the east, the latter exceeding 9000 feet in height.

The northern coast of this island is extremely indented and irregular in

its outline ; in the centre it opens from the mountains, projecting into the

sea, and forming islands and promontories, separated by deep, narrow, and
tortuous sounds or fiords ; while Blind Bay stretches far to the west, and
the smaller expanse of Cloudy Bay forms the eastern limit.

Blind Bay nas in its western extremity a deep indentation called Coal or

Massacre Bay, which is protected from the north by a long spit of sand

Btretching from Cape Farewell, the most northern point of the island, for

fifteen miles to the east. This bay receives the waters of two rivers, the

Hairiri orAoere, and the Takaka, the valleys of which are fertile ; coal is found
in abundance and of good quality on the eastern side of the bay, which forms
a good roadstead ; and is about ten miles in breadth. The more southern and

principal indentation ought perhaps to be known as Tasman Bay; it may
extend thirty-five miles between Separation Point and D'Urville Island. On
the west the coast is rocky, \a ith deep ravines heavily timbered, through which
torrents rush to the sea ; here is the Adele Island and Astrolabe road of

D'Urville ; to the south is the Motueka river, which rises far to the south,
near the sources of the Warrau and Matuki, in the table land known as
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In^estrie Plains ; it may have a course of seventy -five miles. The Waimea, a
small river, falls into the bottom of the bay, having an island of the same
name opposite the pool tormed by its waters, and at the base of the rocky
eminences which form the eastern side of the bay, the still smaller Matai
forms an extensive lagune ; beyond which a bank of boulders, stretching for
six miles parallel to the coast, at only a quarter of a mile distant, forms the
Harbour of Nelson.

D'Urville Island, the Eangitoto of the natives, is about twenty miles in

length by five in breadth ; it is lofty, rocky, and covered with timber ; on
the north of this island is Port Hardy, an excellent harbour. To the east is

Admiralty Bay, which extends for about seven miles from the east to west,
and communicates by an opening about a mile in width with Pelorus Sound,
an arm of the sea, extending among lofty cliffs and rocky islands covered
with dense forests for nearly thirty miles into the land ; it is from two to three
miles in breadth, and the cliffs are from 2(X)0 to 3000 feet in height. It has
numerous bays and harbours, and receives the waters of the Pelorus and
Kaituna rivers at its southern extremity ; the former has its rise in the same
table land as the Wairoa, and the latter affords communication with Queen
Charlotte's Sound ; to the east this is of the same character, but less narrow
and intricate than Pelorus Sound, and on the west side has the Ship Cove of
Cook, the Totarranue of the natives, a most excellent harbour. East Cove
and West Cove, deep inlets, terminate the bay to the south. The rocky penin-
sula which separates these sounds is well wooded, extremely picturesque,
culminating to the west of Ship Cove at 2000 feet above the sea. The east

side of Queen Charlotte's Bay is formed by Arapawa, or Wellington Island,
of irroirular form and about fifteen miles long. Cloudy Bay extends to the
south-east about twenty miles ; on the north, Port Underwood approaches
closely to Queen Charlotte's Sound ; here the shore is rocky, and the centre of
the bay is the mouth of the Wairau, which may have a course of 100 miles,
and receives several affluent streams, but is only navigable in its lower course
for small craft, and separated from the sea by a bar ; the valley through
which it flows is fertile, as is the Wakefield or Ii.aiparatchau on the south.

The coast to the soutli of Cloudy Bay is rocky and almost unbroken for

eiglity miles ; here the river Hurunui, having its source in a fertile table land,
falls into the sea ; and below, the coast forms a deep bay, terminating to the
south-east in Banks Peninsula. Pegasus Bay receives the waters of some
small streams and of Courtenay river, the Waimakariri of the natives, which
rising among the snowy mountains to the west may have a course exceeding
seventy-five miles ;

it has several affluents, draining the Wilberforce Plains,
is navigable for small craft in its lower course, but has a bar at its mouth.

Banks Peninsula is about thirty miles from west to east, and twenty from
north to south; at its

junction
with the main land are Ports Victoria and

Albert, formerly called Ports Cooper and Levy, both excellent harbours, but
the latter is the less exposed ; the former is also known as Port Lyttelton,
from the town of that name recently established there. To the south is

Akaroa harbour, of similar character, but having a narrow entrance. This

peninsula, though rugged and mountainous, is in many parts fertile and
covered with timber : to the south-west extends the ninety-mile beach

; here
a narrow bank of shingle, 17 miles long and about half a mile broad, forms
].ake Kllesmerc, the Waihora of the natives, an extensive lagune, having an
area of above 70,(^KX) acres, and receiving the waters of the Selwyn and other
small streams ;

it communicates during half the year with the sea by a narrow

opening: the country consists of extensive plains rising gradually towards
the base of the mountains about

thirty
miles from the coast, drained

by numerous rivers, the
principal

of which is the Cholmondeley or Kakaia,
which rises in Mount Kaimatau, distant only about twenty-five miles from
the western coast ;

in its upper course it forms Lake Coleridge, a considerable
sheet of water, and enters tne plain at the foot of the snowy range below
Mount Hutt, from whence the mountains continue unbroken for about forty
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miles to Eowley Peak, from whence a lower range trends to the south and east,
and sends out spurs towards the coast which are known as the Cheviot Hills ;

behind which is an extensive valley, with several lakes drained by the

Waitangi Eiver : this has a rapid stream, and reaches the sea "
through a

labyrinth of gravel banks and small islands;" its lower course is through
an extensive plain ; and among the hills to the north there is coal. To the

south the hills form the coast, which is well wooded, and broken only by the

channels of small streams as far as Port Otago, which is formed by a rocky
peninsida terminating in Cape Saunders ; it is of similar character to those

on the north, and is divided into two portions by two islands, the outer har-

bour being about six and the inner seven miles in length. The isthmus con-

necting the peninsula with the main land is very low, and probably of recent

formation. To the south the valley of the Taieri opens, and grassy downs
extend to the Molyneux or Clutha Eiver, also known as the Matou, having
a deep but not rapid stream 400 yards in breadth, and accessible for small

steamers ; in its lower course it has numerous creeks connected with lagunes,
and is navigable for large boats probably for more than fifty miles : its upper
waters flow through several extensive lakes, of which the most northern,

Haiwea, is in the centre of the island, and separated by a mountain range
from the lakes of the upper valley of the Waitangi. The largest of these

lakes, from which the Clutha flows, is Wanaka, which may be twenty-five
miles long, and lies at the base of the main watershed, only twenty-five miles

distant from the western coast, and in close proximity to the sources of the
Awarua river ; the valley of this river is very extensive, fertile, and ten

miles north of the mouth, a seam of coal from twelve to twenty feet iu

thickness, forms part of the clifl". Several considerable rivers flow into the

sea to the south of the middle island ;
of these Jacob's Kiver and New Eiver

are important, as forming harbours. Bluff" Harbour, on the south-east, is a

landlocked basin about five miles in diameter. The south coast is low, but
at the south-east indented by numerous irregular and extensive inlets forming
excellent harbours ; these are known as Port Preservation, Chalky Bay,
Dusky Bay, and Breakfast Cove, the two latter being separated by Resolution

Island, in which is Facile Bay, perhaps the most important harbour on this

coast. The country here is, as might be supposed, mountainous and rugged ;

for here the southern spurs of the main watershed reach the sea.

Paterson Island is formed by a narrow channel connecting Breakfast Cove
with Gaol Harbour to the west, and may be twenty-five miles long ; beyond
this the coast is rocky and unbroken except by the mouths of small streams
and a few small harbours formed by projecting points, of which Milford

Haven, False Bay, near the mouth of the Awarua, already noticed, Jackson's

Bay, formed by Cascade Point, and Torata Bay, may be mentioned.
Bold Head, in latitude 43°, is formed by a spur from the main watershed ;

and beyond this the mountains recede from the coast, and the rivers become

larger ; the only important one is, however, Grey Eiver, which, rising in the
north near the southern sources of BuUer Biver, receives from the south the
confluent stream of the Kotuurakaoka, which flows from Lake Brunner, and
other smaller lakes which occupy a depression between the mountains, afford-

ing access to the valley of the Courtenay. This river is only navigable for

small craft near its mouth. Buller Biver, which flows into the sea about ten
miles to the east of Cape Foulwind, is formed by two confluent streams flowing
from the north-east and south-east, draining narrow valleys among the moun-
tains, each having a course of about fifty miles ; the northern draining Lakes
Arthur and Howick, lying in narrow mountain valleys ; from their confluence to

the sea, about twenty miles, the river is onlynavigable for boats. To the north,
the only feature of importance is Wanganui Harbour, which is excellent for small

vessels, and presents, like Massacre Bay on the east, available seams of coal.

The Southern Island, called also Stewart's Island and New Leinster, is of

triangular shape, its sides respectively forty miles in length ; it is undulating,
and covered with wood, and culminates in the centre towards the north in a lofty
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peak ; it has one small river, the Patterson, falling into Port Somes, which, as
well as Ports Adventure, Pegasus, Facile, and Mason, afford good harbourage
for shipping. South Cape, the southern extremity of the island, is in latitude
47° 17', longitude 167° 32'. The extreme east point of Banks' Peninsula is in
latitude 43°^ 46', longitude 173° 14', and Cape Farewell in latitude 40° 31',

longitude 172° 47'.

The existence of active volcanoes in these islands has been already-
noticed ; there are many also of recent but not present action, and much of
the surface is of recent volcanic formation. Trap and basaltic rocks are found
in abundance, and greenstone and por])h}'ritic formations, one of the lakes in
the upper basin of the Clutha being surrounded by rocks of the former ;

sandstones are prevalent in the plains. The mineral wealth of tlie islands is

considerable ; coal has been already mentioned as being found in large beds
close to the surface, copper and manganese also abound, but the larger

portion of tlie surface is as yet unexplored ; and the forests, remarkable for the
varieties and useful qualities of the woods they contain, still cover a large
portion. Of the vegetable productions, the phormium tenax, a plant having
the same qualiiios as flax, is, perhaps, the most remarkable. The most charac-
teristic are the ferns, one of which is edible, and the pines, some of which are

peculiar. The quadrujjeds are all domestic, and introduced by the British
settlers ; the native birds are, however, numerous, and some remarkable
remains of extinct species have been found ; fish abound in all the waters.

4 The neufhhouring Islands.—Three small groups are found in closer

proximity to New Zealand than any other considerable mass of land, and
claim therefore description with it. Of these the Chatham Islands are the
most important. This group consists of two islands and several rocks and
reefs. Warokauri or Chatham Island, the largest, is square in form, with a

deep bight or bay, called AVaitangi or Petro Bay, on the western side ; on
this side the shore is flat, stretcliing out in wooded tongues of land ; on the

northern, also, it is deeply indented ; the eastern is rocky, and the soutJiern
"
abrupt and precipitous." The surface of the island is undulating, but not

high, the low hills near the shore being covered with wood, the interior

chiefly with New Zealand llax and fern ; the island is volcanic, and there are

beds of coal or lignite which have been
i^^nited,

and remained in a state of
combustion. In the interior are several lakes, some of which are connected
with a river which enters the sea at Waitangi Bay ; the largest is twenty-five
miles long by six broad, it is rather a lagune than a lake, the water being
brackish and influenced by the tide

;
there is also much marsh land. This

island ma\' he lift)' miles in length by fifteen in extreme breadth ; the area has
been estimated at 477 square miles. liangihaute or Pitt Island is fourteen miles

distant from Chatham Island
;
it is only seven miles long by three broad, it is

high, and covered with wood. These islands lie between 44° 20' and 43^^ 30'

south latitude, and 176" 40' and 177° 5' west longitude. They are 300 miles

east ofNew Zealand.

The Norfolk Island group is smaller, Norfolk Island being about five

miles long by two and a half broad ;
it culminates in Mount Pitt, at the north-

west angk', 1050, or, as some say, 2000 feet above the sea ; the coast is often

precipitous, and there is no good harbour, but the island has been described

as a "
terrestrial paradise ;" its vegetable productions are similar to those of

New Zealand, though it has some peculiar to itself. Philip Island, though
only one mile and a quarter long, is scarcely less elevated than Norfolk Island ;

it is densely covered with timber. Nepean Island is smaller, and has suffered

much from earthquakes ; these lie under the twenty-ninth parallel, and the

meridian of 167' 47' ea.st, and are about 800 miles east of Australia, and 375
north-west of New Zealand.

The Kermandec Islands arc also small, the largest, Raoul or Sunday-
Island, not being more tfian seven miles long ; it is of triangular shape, lofty,

rugged, covered with wood, and of volcanic formation. Matthew Island is

also volcanic, and has been in recent action. There are several other amall
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islands in this group, they lie between 29° 12' and 30° 36' south latitude, and
179° 15' and 176° 47' west longitude, and are distant from New Zealand
4lOO miles to the north and east.

Bounty and Antipodes Islands, insignificant in size, rocky, and sterile,

may be named as the only islands known to the south-east of Australia.

CHAPTER XXXVIII.

THE ISLANDS OF THE CENTEAL PACIFIC.

§ 1. The southern groups.
—2. The western groups.—3. The outlying islands to the north.—

i. The Sandwich Islands.

rW^HE Southern Crroups.
—The principal islands of the South Pacific

/ lie between the 10th and 23rd
parallels,

and extend from the 135th
meridian west to the 165th of east longitude. On the west they are connected

by the Solomon Islands with the Eastern Archipelago, while the Gilbert and
Marshall Archipelagos connect the scattered islands to the north of the

equator with the Carolines, from whence the Ladrone, Bonin, and other

smaller islands stretch due north to Japan. Of the southern groups, the more
important are ten in number, including the Marquesas or Mendana, which He
to the north of the 10th parallel. These islands form the extreme north-east

limit of the southern groups. They were originally named from the Marquia
of Mendoza, viceroy of Peru, but have also obtained the second name from
Alvarez de Mendana, who discovered them in 1566 : they form two groups,
lying between 7° 50' and 10° 31' south latitude, and 138° 39' and 140° 46' west

longitude. The north-west consists of six, and the south-east of four. These
are all similar in character: culminating near the centre the mountains
send off" spurs towards the coast, forming beautiful valleys, which are usually
luxuriantly wooded and remarkable for their fertility. The principal island

of the northern group is O-hiva-oa or La Dominica, which is about twenty-two
iriUes long and seven mUes broad, and culminates towards the south 4000 feet

above the sea. In the northern group, Uapoa or Koapoa is noted for its

beauty ; but Nuka-hiva is the largest ; it is also the most important in the

archipelago, afibrding good harbours, which are wanting elsewhere. Of these

Comptroller Bay, and Ports Anna Maria and TschitschagoS" on the south side

are the best, the latter being entirely land-locked. This island is seventeen
mUes long and ten broad, its shores are steep and rugged, but diversified by
numerous and beautiful cascades.

To the south of the Marquesas, the low or dangerous archipelago stretches

over sixteen degrees of longitude and ten of latitude. The native name,
Paamuto, a cloud of islands, weU expresses its character ; it may, however,
be divided into distinct groups, of which eighty or ninety have been enu-
merated. The principal are Anhar or Chain Island, and the Gambier
Islands. They are all of coral formation, many of them lagune islands or

atols, others of dead coral apparently elevated by volcanic action ; most are

covered with vegetation, but this is rather sparse than luxuriant. Ducie
Island is the south-easternmost, it is a lagime island, and rises only twenty-
six feet above the sea, and is not perceptible at seven miles distant. It is less

than two miles long and about one wide.
Elizabeth and Oeno Islands connect Ducie Island with the Gambier

group, which differs from the former in being of volcanic origin ; it consists

of five large and some smaller islands, encircled by a triangular coral reef.

These culminate near the centre in Mount Dufi", at the south extremity of
Peard Island, the largest in the group ; this is about six miles long. The
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lagune is accessible by more than one entrance, the depth of water within

being about ] 50 feet, while without the sea has not been fathomed. Mount
DufF is in latitude 23° 7', longitude 131° 55' west. The well known island of

Pitcaim, to the south of Oeno, is also volcanic.

Although uninhabited, the Amphitrite or Actajon Islands may be named.

They are three in number, extending about thirteen miles in length, in latitude

21° 23', and longitude 136° 33'. Clermont Tonnerre Island is ten miles long
and one and a half wide ; it is a lagune island, producing cocoa-nut palms,
and is inhabited. Scale Island is of similar character. Harpo or Bow Island,
so named from its shape, is also a lagune island, and thirty miles long bj five

broad. There is an entrance to the lagune on the north side. The native
name is Heyou or Eaoo. To enumerate others of similar character would be

useless, but Anaa or Chain Island, in latitude 17° 23', longitude 111° 36',

must not be omitted, on account of its political importance, its inhabitants

having had rule over the other islands to the West of Bow Island ; it is not

large, but very populous. The neighbouring island, Ilaraka, is remarkable for

its pearl fishery, as is Tairo or King's Island, twenty miles further to the
north-east. The Palliser Islands consist of three groups of many islands,
connected by reefs enclosing an area of considerable extent. Eomauzov
Island is remarkable as not having any lagune. Vlicgen Island, so named
from the swarms of flies which greeted the arrival of its discoverers, Schouten
and Maire, and named also by Byron, Prince of Wales Island, is sixty miles
in length ;

and an extensive labyrinth of islands and reefs is supposed to exist

to the westward, its west point is in latitude 15°5', longitude 147° 58'. Aurora
or Metia Island is formed of coral upheaved, presenting a line of clifl'2<>0 feet

high, worn into caverns at the base, it has consequently a more varied

Tcgetation than the other islands.

The Society Islands, discovered by Quires in 1606, and made familiar to

all, by Cook's account of his residence there for observation of the transit of
Venus in 1769, are eleven in number, the name being now extended to the
islands south of Tahiti, which was at first confined to those to tlic north-

west, not indeed including what is now the princijial island. This, called

by Cook Otaheite, since more usually WTitten Tahiti, is about thirty-two
miles long, and formed of two elevated peninsulas, united by a low isthmus

only three miles in breadth, the one Tahiti nui, the otlier Tahiti iti, the

greater and the less ; these are also named Opoureonu, after the great navi-

gator, and Tiarrabu. The northern peninsula culminates in Orolicna more
than 8000 feet above the sea; from tiiis and other peaks spurs are thrown
off to the coast, forming transverse valleys, now so famed for their beauty
and fertility. The island is surrounded by a coral reef at a distance of
two or three miles, Mhich all'ords nuiny excellent harbours, of these

IMatavai Bay, and Papawa, and Toanoa harbours may be mentioned ;

but Papiete is the largest and most frequented, this lies at the foot ot'Orohena,
these are in the northern peninsula ; the southern is, though mountainous
and rocky, even more fertile than the northern, but the most fertile portion is

the isthmus. The southern side has several harbourages, but no good har-

bours. The northern point of this island, where Cook established his observa-

tory,
was named Point Venus, and may be estimated to be in latitude 17^ 37',

and longitude 1 19 .St/.

The easternmost island of the Archipelago, Maitea or Osnaburgh Island,
is only seven miles lonix. but rises loiX) feet out of the sea, it is in latitude

17° 53', loni^itude 118' 5'. I'eturoa is a group of coral islets about forty miles

north of Tahiti, extending six miles in length. Einieo is only ten miles from

Tahiti, and remarkal)le for the wild beauty of its scienery, it is volcanic, and,
like Tahiti, surrounded by a reef. There are four harbours in this island, the

best of which, and one of the best in the South Pacific, is that of Talu on the

north side, between two and three miles in length, and surrounded by i)reci-

pitous rocks, often rising 'i'^tM) feet from the water. The mountains on thin

island exceed K^KK) feet in height. Ifuahine or V^ahine, though much smaller,
II. ii 11
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being little more than eiglit miles long, is, like Tahiti, formed by two penin-
sulas, but here the isthmus is overflowed at high water. It has one harbour,
named Owharre, in latitude 16° 43', longitude 151° 7'. Twenty-one miles to
the westward is Eaiatea or Uliatea, 130 miles north-west of Tahiti ; this, like

the others, is mountainous and covered with vegetation, but having more abun-
dant supplies of water ; it is also surrounded by its reef, and has several har-

bourages, and two good harbours, one on the east and the other on the nortli-

west side. Tahaa orOtaha is only two miles distant from llaiatea, and encircled

by the same reef; it is about one half the size, and is surrounded by numerous
islands forming good harbours. Bola-bola is ratlier more than twelve miles
north-west ofTahaa, it is more rugged than the other islands, and the reef which
encircles it more irregular in form ; it has one good harbour on the west side,
which is the most fertile. Tuboi or Motu iti is the most northern group of
these islands, and consists of low islets. The northern point is in latitude

16° 11', longitude 151° 48'. The most western island is Marua or Maupiti,
remarkable for its rugged cliffs of basalt ; it is, however, fertile, rising in the
centre in well wooded hills, and lies forty miles to the north-west of itaiatea,
and is in latitude 16° 26', longitude 152° 12'.

The Austral are to the south of the Society Islands, and may be con-
sidered a continuation of the chain of Cook's Islands. The volcanic

island of Oparo lies off to the south in latitude 27° 37', longitude 141° 15', and
is the extremity of a volcanic cham, trending north-west througli Cook's Islands

and Navigators' Islands ;
as Pitcairn's Island, is of a similar but not so extensive

range, passing through the low archipelago to the Society Islands. Indeed,
Easter Island, Sala y Gomez, and even Masafuero and Juan Fernandez, may
be considered as connecting the lines of volcanic action in the Pacific with
the volcanoes of Chile. Oparo, or Eapa, is only about six miles long, it is

mountainous and rugged, and to the south of it other islands have been re-

ported, viz.. Bass's Islands, in latitude 28°, and Dougherty Island in latitude

59° 20', 120° 20' longitude, which is further separated from other land than

any spot on the surface of the globe. Easter Island, known to the natives

as Teapy or Waihu, and remarkable for the remains of an extinct race of

inhabitants, is of triangular shape, with sides from nine to thirteen miles in

length ; it is high, and contains the crater of extinct volcanoes, it is fertile,

but has no good harbour; it lies in latitude 27° 28', longitude 109° 24'.

Sala y Gomez lies to the east of Easter Island, under the 105th meridian ; it is

a rugged and barren rock frequented only by sea fowl.

The Austral or Toubouai Islands are low and comparatively barren ; the

only one of interest is Vavitao, the largest and also the highest in the group ;

it has a good harbour on the north-west side ; it lies to the south-east of the

others, under the tropic of Capricorn, in longitude 147° 11' east.

Manjaia, the southernmost of Cook'slslands. is about 350 miles distant from

Eimitara, the most northern of the Austral Islands, it is of volcanic origin,
has no encircling reef, nor any harbourage ; is high, but fertile, and is about

thirty miles in circumference ; it is in latitude 21° 57', longitude 158° 7'.

Uarotonga, an island of about the same size, but more lofty and picturesque,
is surrounded by a reef, but has no harbour, and forms with Waiteo and

Manjaia, a triangle, the sides of which may be roughly estimated at 100
miles in length. Waiteo is a mere bank of coral, as are Parry's Island and
the Hervey Islands to the north-west.

2 The Western Groups.—The Samoan or Navigator's Islands are eight in

number, the south-easternmost of which is Rose Island, a small low coral

reef, in latitude 14° 32', longitude 168° 9'. Manua, the Oponu of La Perouse,
rises in domelike form, covered with vegetation, to an elevation of 2500 feet ;

it is weU watered, but has no harbour, and may be sixteen miles in circum-
ference. Orosenga and Ofu are small rocky islands ; but Lutuila is seventeen
miles long and five broad, culminating in the peak of Matafoa, 2300 feet

above the sea ; it is traversed by ridges of basaltic rock often 300 feet high,
above which the luxuriant vegetation reaches to the top of the mountains ; it
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is remarkable for tlie excellent harbour of Pago-pago, a circular basin with
narrow entrance, surrounded by precipitous rocks. Opolu is the centre
island of this group, and thirty-six miles from Lutuila ; it is also volcanic,
fertile, beautiful, but has only one small harbour. Manono is a small wooded
island, only one mile from which is the volcanic basin of A.polima, forming a
natural fortress and harbour for boats, Apolima is seven miles from Savai,
the most western and largest of the group, being about forty miles in length
and twenty in breadth ; it is also the most fertile and beautiful, but has only
one tolerably safe harbourage, the Bay of Mataatu, off the north pomt of the
island ; it culminates near the centre, 4000 feet above the sea.

To the north-west of Navigators' Islands lie numerous small islands and
groups stretching to the Gilbert Islands, which lie under the equator.

The Fidjee Fedjee, or more properly Viti Archipelago, is perhaps the
most important in the South Pacific, on account of its size and position, aa
well as from the possession of numerous large and excellent harbours ;

it was discovered by Tasman in 1643, and has been recently surveyed with
care by the Expeditions under Captains Wilkes and Denham. This Archi-

pelago is situated between the fifteenth and twentieth parallels of south
latitude and the meridians of 177° east and 178° west, extending about 300
miles in each direction, and consists of 154 islands, sixty-five of which are

inhabited, besides numerous reefs and shoals. The island of Viti-levu, or
Great Viti, gives name to the group, which is of volcanic formation, fertile,

and generally well wooded.
The most important islands are Kambara, which, though only about three

miles long, is to be noted for the goodness of its timber, of which the canoea
of the natives are made ; Vanua-levu, or Sir Charles Middleton's Island,
which is about fourteen miles in length and two in breadth, but irregular in

form and presenting several harbours ; it is the largest of a subordinate group
which has been named Wilson's, from its discoverer, and which is surrounded

by a reef of triangular sliape extending twenty-four miles on each side. Susui,
another of the same group, has a beautiful harbour on the north-west side.

Batu-bara is also remarkable for its table rock, which, rising from the

centre, forms a well-known landmark ; Tabe Ouni, or Vuna, for its excellent

harbour of Tabou ; Vanua Levu, is the second in size of the whole, and has
been also known as Sandalwood Island, but that name is no longer applicable;
its magnitude is implied in its name "Greatland;" it is ninety-six miles long and

twenty-five broad ; it has several excellent harbours ; Savu Savu is an
extensive bay, ])rotected by a reef on the southern side ; here are springs

having a temperature of 200°, Sandalwood Bay, on the south-west, is, how-

ever, esteemed the best, as it is the largest ; it is in shape a segment of a
circle

;
six miles across there are others of less importance. This island is

fertile and beautiful, rising in many parts 2000 feet above the sea, which

appears to be about the average elevation of these islands. Viti-levu ia

the largest, being eighty miles in length by fifty-five in breadth ; it

was formerly known as Ambou, a name more
properly belonging to a

small island at tiie eastern extremity of Viti-levu. Ihis island is remark-
al)le among tliosc of the Central Pacific for its rivers, tlie mouths of which
are among low marshy land covered with mangrove bushes ; the interior,

liowcver, rises in mountain peaks 50<X) feet al)Ove the sea, and thus this

island a])proximates in character to those of the Indian Archipelago ; its

principal harl)our is that of Savu on tlie south, where also is the good
anchorage of Hewa roads. To the west of Viti-levu are numerous groups
of moimtainous islands surrounded by coral reefs and affording numerous

anchorages, among which the harbour of Levuka in the island of Oralau
has been preferred to any in this archipelago ; this island is seven miles

long, and more lofty and picturesque than those around it; it is almost

united to that of "Matoriki, in which is the extensive Bay of Ambou.
Kandabou, the south-westernmost of this archipelago, is remarkable for the

truncated conical peak, which rises 2WX) feet above the sea at its western
II H 2
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extremity, and for its excellent pine timber. The most western of these
islands are the Asana group, famous for their turtle : they are less fertUe than
the others, and aflbrd no anchorages of importance.

The Friendly or Tonga Islands lie to the south east of the Viti Islands:

the discovery of these islands we owe to Tasmau, but our knowledge of them
to Cook and his successors. They are more than 100 in number, and lie

between 18° and 22^^ south latitude, and 174° and 176° west longitude ; the

majority are mere banks of coral and sand, some of which have trees on them,
and a few rise to some considerable elevation ; seven are from live to seven
miles in length, but three only are of any size, viz., Tongatabu, A'avao, and
Eoa, which are from 15 to 20 miles in length. Pylstaart, the southernmost,
lies detached from the others, is 700 feet high, and covered with timber.

Tongatabu, best known as a station for the astronomical observations of many
voyagers, is the principal southern island ; it is very Hat, not rising more tlian

sixty feet above the sea ; is surrounded bj'- reefs, and remarkable for its

fertility and productiveness in roots and fruits ; it has one good roadstead on
the north, formed by two islands, and called Paiighai-motu ; it has a lagune in

the centre five miles long and three broad. To the north, in the Namuka or

Annamooka group, is the active volcano of Tofoua, rising 2800 feet ; to the

north-east of which is the conical rock Kao, which rears its head 5000 feet

above the sea. Eoa is rocky and comparatively barren. Vavao or Yavau is

the principal northern island, it is of small elevation, surrounded by reefs and
islets, some of which form Ports Eefuge and Valdez, near the west point of

the island, the scenery of these is described as beautiful, and much of the

island as fertile.

The New Hebrides are what remains of the Australia del Spiritu Sancto of

Quiros ; they form an extensive and importaiit archipelago Ij'iug between
20° and 15° south latitude and under the 170th meridian east longitude.
Annatom, the southernmost, is about ten miles long by six broad, lofty but not

fertile, and has a small harbour on the south-west side. Tanna, the largest
to the south, is low, but well wooded and fertile ; it has a good harbour,
Port Eesolution, to the south-east, marked by an active volcano on its west
side. Erromanga is high and rocky, but not fertile, producing little but

palms and sandalwood
;

it has no harbour, but Sandwich Island has several,

the principal of which is on the west side, which is spacious, easy of access, and
well sheltered ; the island is fertile and produces fine timber, and may be
considered the finest in the archipelago ;

it is about thirty miles in length.
To the northward is Amboyna Island, twenty-one miles in length, lofty,
and having active volcanoes, but covered with A-erdure. jMallicolo is forty-
five miles long, remarkable for its fertility and picturesque beauty ; it has a

harbour at the south-east end three miles long by one broad, easy of access,

completely land-locked, and having good anchorage. Leper's Island is also

large and fertile ; but the largest of the whole group is Espiritu Sancto, which
is above sixty miles in length and encircled by numerous islands and reefs ; it

is mountainous, and the valleys extremely fertile, possesses several good har-

bours, and is rich in turtle and pearl oyster : it is also remarkable, like Easter

Island, for its antiquities.
Banks' Islands lie to the north of the New Hebrides ; of these four are of

considerable size, the largest may be twenty miles in length : they are lofty
and covered with wood, and lie between 13° 16' and 14° 10' south latitude, and
167° and 168° 30' east longitude. Farther north still is the Santa Cruz group,
of which the southernmost, Vanikoro, or Yanikolo, is noted as the scene of the

loss of the ships of La Perouse ; this is also known as Eecherche Island, and
is about ten miles long ; it culminates in Mount Ivapogo, 3000 feet above the

sea, is fertile, and covered with wood ; it has harbourages to the north in

Tevai Bay ; close to which is the island of the same name, and two smaller ones
at no great distance. Santa Cruz island to the north is, however, the largest,

being twenty miles long, but it is imcertain whether it has any good harbour;
it is also known as Uitendi. Tinakoro is a volcanic cone more than 2000 feet
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in height, and has been in recent action. These islands are remarkable for

their humidity both of soil and climate. Duff's group, or Meudana Islands,
lie still farther north, in latitude 9° 27', longitude lO?'^, it consists of eleven

islands, the largest of which is not more than three miles long.
New Caledonia connects the islands of the Central Pacific with Aus-

tralia, as the Solomon Islands do with the Indian Archipelago. This
island is remarkable for its triple ranges of mountains, rising more than
3000 feet above the sea, and its extensive reefs, which extend 200 miles

beyond its extreme points ; it is 200 miles long and about forty miles broad
;

for the most part barren, but fertile and well wooded in the vallej-s : in pro-
ductions it resembles Van Dieman's Land. In the Island of Pines, at the
southern extremity of New Caledonia, Victoria Harbour affords security for

shipping, as do several bays in Woodiu Channel, within the reefs to the
south of the island ; between it and the Island of Pines the principal is Port
St. Vincent, which is accessible to the largest vessels. The coasts of this

island to the north-east and south-west are supposed to afford few advantages
for shipping, and are very dangerous on account of the reefs and islands which
cover them ; but on the north-west a good harbour is said to be found near

Cape Queen Charlotte.

The Loyalty group, consisting of five principal and several smaller islands,
lie to the east of New Caledonia, between latitude 20° and 21° ; they are of
coral fonnation, well wooded and fertile. The main island is twenty miles

long by ten broad, rising 250 feet above the sea, but level, and presenting no
harbours. Britannia Island is a lagune island, thirty miles long. The lagune is

very deep, and accessible to large vessels. This island, known also as Uca or

Nuiigavi, resembles the preceding in character and productions, as does the
Island of Lifu or Chabrol, thirty-seven miles long, which lies to the north. The
most northern is Ilalgan or Onea, also known as Hive Island, which forms

part of a group enclosnig a basin fifteen miles in dianu^ter.

3 The Outli/ing Islandu to the JS'orth.—Numerous small islands lie to the
south of the equator, between the iMarquesas Islands and the New Hebrides,
none of which are sufiiciently important to require description. They are

mostly lagune islands, and none exceed ten miles in length ; they form two
chains stretching from the Society Islands on tlie east and Navigators' Islands

on the west, crossing the equator in longitude 155° east and 175° west, the
eastern chain trending north-west, stretclics as far as latitude 5° 50' north,
where I'alni\ra Island, a lagune island fourteen miles long, is found in longi-
tude 102^ 2;i' west. Washington and Panning's Islands lie to the south-east,
and Walker's Island to the east of these, in latitude 3° 31', longitude 149° 15',

more than 50<J miles distant.

The western range is more important, connecting the Navigators' and

Fidjce Islands witii CJilbcrt's Archij)elago ;
the islands of which it consists

are all small, of coral formation, and mostly containing lagiines. The only
known harbours are in Kllice's group, in latitude 8 30' south, longitude 179°
13' east, and at Peystcr's group, in latitude 7° 5(j', longitude 17<S'" 27' east.

Paanoi)a. or Ocean island, dill'ers from the others, being high in the centre.

The (iili)ert Archii)elago is an extensive range, which may be divided into

three scjiarate groups : these have bi-en named Kingsniill, Simpson, and

S<'arl)orough, but by some the first of these names is applied to the whole

rang.'.
The Kingsniill grouj) lies to the south-east: Arurai, or Hurd's Island, is

the most southern, being in latitude 2'^ 50' south, longitude 177° 19' east ; the

largest of the group is Drunuiiond Islaiul, which may be above twenty-fivo
miles in length, there is harbourage, and all the islaiuls are fertile. The

Simpson grouj) lies under the ecjuator, it consists of three ])riiu-ipal islands,

Nanotiki or Heiiderville's, Kuria or Woodle's, and A]iamania or Ilop])er'8

Island, the latter about ten miles long, the two fornu-r each about live-

Apamaraa lagune forms an excellent liarbour. The Scarlx^rough group
consists of Taraua or Knox's Island, Maraua or Hall's island, Apia or
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Charlotte's, and some smaller islands and reefs ; the former is twenty miles

in length, it appears to form an extensive bay, the reef to the west being
under water. The most northern island is Makin, which is in latitude 3° 20'

north, longitude
172° 57' east.

The Marshall Archipelago is distant from the above-mentioned islands

about 150 miles. This is formed by two distinct ranges, the Eadack on the

east, and the Ealick on the west ; the former extends from latitude 6° north,

longitude 172° west, to latitude 11° 48' north, longitude 170° west ; the

Ealick, from latitude 4° 39' north, 168° 50' west, to latitude 11° north, longi-
tude 167° 25'. The eastern chain consists of several distinct groups, these are

named the Melville, on the south, extending for forty miles, the Arrowsmith
or Medero for eighteen, Daniel and Pedder Island, Au, Ibbetson or

Traversey Islands thirteen miles long. Raven or Calvert Islands thirty,

Ezerup twenty-four, Otdia or Romanzov twenty-eight, Legiep nineteen,

Ailu fifteen, Tagai twenty-five, besides some detached islands ; Bigar or

Dawson Island being the most northern. The groups are all Atol Islands dis-

posed in oval rings, mostly affording harbourage, but often inaccessible from the

surf. The western chain is of the same character, but not so well known.

Bigini or Pescadore Islands are the most northern ; the Radolaka or Rimski

Korsakof, the largest, being above fifty miles in extent, and the Namou Ode^
or Muskillo group about thirty, the Helut twenty, and the Kyli or Bonham
Islands thirty, as are the Boston or Covel, the most southern of the group.
These islands are often fertile, but their most remarkable characteristic is the

small surface exposed in proportion to the area over which they extend : like

the Gilbert range, they are probably fast wearing away ; both abound in

turtle and fish.

The Caroline Archipelago is of the same character, and is said to consist

of forty-eight groups, containing from 400 to 500 islands ; it has been calcu-

lated that their average area is only one German square mile, and their

entire length twenty-five German miles ; they extend from ten degrees north

of the equator. Our knowledge of them is due to Duperrey and Lutke,

although probably first discovered by Diego de Roche in 1525. The name by
which the Archipelago is known was given to a large island by Franceso Lan-
zano in 1686. The most eastern of these islands is Ualan, or Strong's Island ;

this, unlike most of the others, is of volcanic formation, and indeed may per-

haps properly be considered as detached from the rest; it is in latitude

5° 21', longitude 163° 6' east ; like so many in the Pacific, it is surrounded
with a coral reef, within which on the east and west sides are two good ports,
and on the south a small one ; it is very fertile and covered with thick forest,

and abounds with rivulets fringed with mangroves ; the climate, though
humid, is healthy ; it rises in numerous peaks, of which Mounts Buache and
Crozer rise 2000 feet above the sea. A low isthmus, only two miles

and a half broad, separates the eastern and western ports. The McAskill
islands form a group of about seven miles in diameter, and Duperrey's

group are of about the same extent. The lagunes of both are accessible

to large vessels. The Seniavine Islands consist of three separate groups,
and lie between latitudes 6° 43' and 7° 6' north, and longitudes 158° and
158° 30' east. Among these the largest, most remarkable, and, as has been
remarked, the latest discovered of all the Carolines, is named by the natives

Painipete, the Pouloupa and Fanope of Duperrey and Kotzebue ; it may be

nearly twenty miles long, is estimated as fifty miles in circumference, culmi-

nating in Monte Santo, 2858 feet above the sea, and remarkable for the
basaltic cliff, 1000 feet in perpendicular elevation, which forms its north-west

point ; it is surrounded by a reef of coral islands, and affords good harbours
at the south and north-east ends. This island is remarkable for its fertility
and the variety of its productions, in which it resembles but exceeds Ualan.
The Andema group lies to the south-west of Painipete, seven miles distant ;

it is said to be composed of about " a dozen coral islands covered with ver-
dure." The south point is in latitude 6° 43' north, longitude 158° 5' east. The
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Paguenena group, more westerly still, consists of five small islands sur-
rounded by a reef about five miles long by three broad. The Ugaryk group
consists of eight small islands, the Nuguore of thirty, of which the largest
does not exceed ten miles in circumference. The lagune is twenty miles long
and fifteen broad, and remarkable for the abundance of the pearl oyster.
It is in latitude 3° 27', and longitude 155° 48'. The Mortlock Islands
consist of three groups containing ninety islands, one of which, Longounor,
at the eastern angle, maj be noted for its excellent harbours. The Sotoane

group, containing sixty islands, is only seventeen miles in length by twelve in

breadth. One of the most extreme groups is that of Hogoleu, which is circular,
with a diameter of fifty miles ; it may consist of seventy islands, which are

very fertile, and afford good harbours. The other groups are of similar

character, but smaller ; and extending to the north-west, terminate in Yap
or Eap, in latitude 9° SC, longitude 138° 30, it has an excellent harbour ou
the north-east.

The Pellew Islands may be considered the extreme western group of the
Central Northern Pacific, they extend for 120 miles from north to south, and
fifteen from east to west, under meridian 134° 30' east. The largest island is

liubelthouap, which is about twenty-seven miles long ; it has a high mountain
at the northern extremity, and is in latitude 7° 40'. These are best known as

the birthplace of Prince le Poo.
The Mariana or Ladrone Islands extend from north to south for 420 miles.

Of these the most important is Guahan or Guam, the most southern ; it is

about twenty-nine miles long and three broad ; the shore is steep on the east,
but shelving on the west ; it is fertile in roots, fruits, and the cocoa palm, it

affords good harbourage in several places ; the south-east point is in latitude

13^^ 14', longitude 144° 86'. Most ot these islands are of volcanic formation ;

Saypan is distinguished by its peak rising 2000 feet above the sea ; Tinian,
which nearly joins it for its fertility ; tlie islands fomi together a sheltered

roadstead ; Guguan also culminates at 2<X)0 feet, snd has an extensive crater

in recent action on the north side ; Grigan Island rises to even greater eleva-

tion ; Ascunciao is a volcanic cone, but less elevated ; Guy Pock, in latitude

20° 30', longitude 145° 32', is the most uortliern of this archipelago.
The Ponin or Arzobi.spo

Islands were discovered by an English ves^^el in

1825. "We owe our knowledge of tliese to Peechey, Lutke, Perry, and Qvin ;

they arc well w ooded and f'rtile, and consist of three clusters, lying between
2C/' 30' and 27° 44' north latitude. The principal is Peel Island, in which is

a good harbour called Port Lloyd, of which formal possession was taken by
Capt. Peechey, in 1827.

_

_
Some islands are reported between the Ponin Islands and Japan, and there

are dt'taclied rocks and slioals to the east, extending across the Pacific.

4 17ie Sandwich Islands.—Of the outlying groups this is by far the most

important, if it be not more important than any in the Central Pacific.

They were probably known to the Sj)aniarda, but that knowledge was lost,

and we are indeljted to our own great navigator Cook for their discovery.
The archipelago consists of thirteen islands, extending from latitude 18" 51',

longitude 155° 30', to latitude 23° 34', longitude 104° 47'; the largest, the

Honth-eastern Ilawai, the Owhyhee of Cook, is triangular in shape, the west

side being KM), the north-east eighty-four, and the south-east sixty-four miles

in lengtli : it is one mass of comparatively recent volcanic formation, rising in

three principal mountains, Kea on the north-east, Iluakali on the north-west,

and Loa on the south.

Mauna Kea is not so apparently an active volcano as the others, but it is

the most lofty, l)eing 13,953 feet above the level of the sea, rising in one great
mound covered w ith forests to w ithin KXX) feet of the top, which divides into

nine cones. Mauna Huahali or Iluarari, written Wororay by Vancouver, is

only 7822 feet in height, its sides are covered by numerous cones and craters,

and its summit forms one of great extent. Mauna Loa rises like a flattened

dome to the height of 13,700 feet above the sea ; there ia an extensive crater
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in active operation at tlie summit ; on its side, 3970 feet above the sea, is the
volcano of Kilanca, a crater three miles and a half long and two and a half

wide, in which lava is in a constant state of ebullition ; from it an eruption took

place in 1840, and recent accounts (1856) speak of another fearfully destruc-

tive. The northern and especially the eastern portions of the island are very
fertile, the southern rugged and barren, formed by the volcanic debris ;

a

portion ofthe north-west coast is also rocky. Hilo Waiakia or Byron Bay is

the only harbourage on the east side of the island
;

it is extensive, and consi-

dered by Wilkes to be safe throughout the year, it receives the waters of

Wailuku Eiver, and the country is covered with luxuriant vegetation. At the

north-west extremity is Towaihai or King's Bay, this is the principal harbour
in the island, and the district suri'ounding it was famous for its sandalwood.
Kailau and Karakakooa Bays, the latter familiar as the scene of the death of

Captain Cook, are also on the west side, which being the leeward side, and
therefore deficient in moisture, is not so fertile as the eastern.

Maui, the Mowee of Cook, is formed of two peninsulas, connected by a low
isthmus only nine miles wide. Two volcanoes rise one at each extremity, that

on East Maui, the largest peninsula, rising in one continuous slope 10,000
feet above the level of the sea, covered with extmct craters and volcanic

debris. West Maui is broken into several peaks, the highest of which
is 6130 feet, forming deep valleys extending in fertile plains ; the limit of

the woods is 6500 feet above the sea. The isthmus is about fifteen miles in

extent, sandy, but affording food for cattle during nine months of the year ;

this island has no harbour. The island, Kahoolawe, fourteen miles long, lies

to the south-west of Maui, and appears to have been once connected with
it ; Lauai, about the same size, is twenty miles further north-west, and beyond is

Molokai, which, though forty miles long by nine broad, is for the most part
mountainous and barren. Oahu, the next island, is somew"hat larger, being of
the same length as Molokai, and twenty miles broad, this is the most important
in a commercial point of view, on account of its harbour of Honolulu, the

best in the whole archipelago. To the south this island is like Hawai, rocky,
barren, and unpromising, but the greater part is eminently fertile and

productive ; the eastern side is remarkable for the beauty of its scenery,

rising in bold precipices 3000 feet in height, broken by waterfalls and
covered with verdure ; the western is steep and often craggy, except towards
the south, where a fertile district stretches for twenty miles about.

Opooroah or Pearl Lagune, so named from the pearl oyster being found
there. This extensive basin is landlocked save at one entrance, where there

is only fifteen feet of water, but within the depth is sufEcient for ships of

any size, and the space for any number. The harbour of Honolulu is good,
but the surrounding country wanting in the appearance of fertility ; its most
characteristic feature is the extinct volcanic cone, Lialu or Diamond Hill, so

named from the crystals which are found in the crater. About ten miles to

the east of Honolulu is Waikiki, remarkable for its salt-pits. The northern
side of the island is the most fertile.

Kauai, or Atooi, is 100 miles from Oahu
; it is twenty-eight miles long and

twenty broad; the north and west sides are
rugii;ed,

but from the south
the island rises regularly to its culminating point, WaiHoli, 6000 feet above
the sea. This island is very fertile, and Wariuea Bay on the south side

affords good anchorage, as does Halalai Bay on the north side.

Uihau, or Oueeow, is sixteen miles to the south-west of Kauai ; it is eighteen
miles lonir and eight broad; it is only remarkable for its yams and fruits.

Kaula, fifteen miles south-east of Uiliau, a small rocky island ; Bird Island,
above 100 miles to the north-west, and Kicker Island, nearly 200 miles to the
w estward, complete the number. The impoi'tauce of this archipelago is not

consequent on the fertility of its soil, the salubrity of its climate, or the

number and variety of its productions, but on its position. Situated within
tlie trade winds, the distance from it being to San Francisco, California, 2083,
Juan de Fuca Strait 2292, Tahiti 2379, Acapulco 3285, Petropaulowski 2745,
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Japan 3853, Shanghae 4301, Auckland, New Zealand 3817, and to Lima 5100
miles respectively, thus being naturally the centre of the trade of the North
Pacific.

CHAPTER XXXIX.

THE EASTEEN COAST OF THE SOUTH PACIFIC.

5 1. Tlie coast of ratagonia.—2. Terra del Fuego.— 3. ATcstern Patagonia.—4. Chiloe.—
5. Tlie northern coast.—C. The islands.

rWlJfE Coast of Patagonia.
—The Strait of Magelhaens, separating Terra

J_ del Fuego from Patagonia, forms an irregular triangle, having its ajiex
towards the south, and extending north-cast and north-west for about 150
miles. Its southern point. Cape Froward, a bold headland witli a round hill

above it, is in lat.53° 53' S., long. 71° 18' N., and marked by several rocky peaks
of considerable elevation ; ISIountTarn, on the east, rising 2G00, and Nodalis
Peak about 2500 feet above the sea.

From the eastern extremity. Cape Virgin, in lat. 52^20'S., long. 68°2r"W.,
two wide reaches extend, separated by a narrow strait ; here tlic shores are low,
and the outlines of the coast regular ; a second strait, but not so narrow, leads
to another expansion, varied by islands and shoals, and deep indentations of the
coast. Lu Bay and Gente Grande Bay are on the south, and Packet Harbour
and Oazy Bay—the former good, tlie latter inferior—on the north, while on
the same coast Elizabeth Island covers a roadstead about seven miles long ;

and here, at Shoal Haven, the coast is low, and the country covered with

lagunes, and the great sheet of Otway "Water approaches closely to the sea.

Below this point, the strait spreads to the width of fifteen miles, trending
nearly south for fifty miles. Useless Baj' spreading wide into the land on the

east, and Admiralty Sound stretching deejily towards the south-east
; from

these the main channel is separated by Dawson's Island. Here, under Mount
St. Philip, 13IX) feet high, is Port Famine, well-known in the history of
this region ;

it is well sheltered, and by no means destitute of resources, yet
altogether unfiitcd for a colony of Europeans, such as Sarmicnto endeavoured
to place there, whose misei'able end caused it to be so named.

Port Famine is about thirty miles distant from Cape Froward on the east,
as Port (Gallant is to the west ; this has been described as a perfect wet dock :

the strait is here about five miles wide, and broken by islands ; the north coast,

low, regular; the southern, lofty, broken, and iiulented. From lience, tho

strait narrows to less than two mdes, and having for fifty miles an average
breadth of about three; and here the G>df of Xualtega stretches eastward for

twenty-five mik's, with an extreme breadth of ten, and approacliing closely
Jerome Channel, which trending north-west for ten miles, and north-east for

ten more, its shores d('ei>ly indented with bays and fiords, opens on Otway
AVater, which extends forty-five miles to the north-east, and gradually ex])aiids
to fifteen miles in breadth; its southern shores are broken by numerous l)avs,

the northern are more regular ; Iiiglciield and Vivian, with two smaller ishmds,
forma group about ten miles from J'oiut Stokes at the south-west entrance.

Fitzrov Passage, irregidar and narrow, not exceeding one mile in width,
and trending north and north-west, leads from Otway Water to Skyriiig
Water, of more irregular form, exci'cding sixty miles in length from east to

west, l)ut with only an average breadth of ten miles; to the east, the shores

are comparatively low and unbroken, but proceeding westwards, high ranges
of hills on the north, and on the south, mountains 3(H)<) feet high, with glaciers

descending to the wat'M*'s edge, vary its outline
; here also are many islands,

of which Dynevor Castle, the largest and most e.iyterly but one, occupies
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the centre of tlie water. There is no outlet known to these waters to the east,

west, or north, although they approach within about two miles of arms of the

sea in each direction. From the Gulf of Xualtegua to Cape Tamar, the
western extremity of the south coast of Patagonia, in lat. 53° 55' S., long.
73° 48 N., the coast is high and bold ; Tamar Island lies to the west of the

Cape, and there is a secure cove on the east side. The two peninsulas formed

by Otway and Skyring Water, and the fiords to the north-west, are named
respectively Brunswick and King William Lands.

2 Terra del Fuego.—This Archipelago, so named from its numerous and
active volcanoes, consists of several large and a multitude of small islands,

extending between the 66th and 75th meridian of west longitude, and having its

southern extremity. Cape Horn, in lat. 55° 59' S., long. 67° 16' W.
The largest mass of land in Terra del Fuego appears to be the King Charles

Southland of Narborough, known as Eastern Terra del Fuego, and which is

supposed to extend from the Strait of Magelhaens to Beagle Channel,—i. e.,

about 150 miles from north to south,—and from Cockburn Channel on the

west, to the Strait of Le Maire on the east, which is more than 200. The
northern and eastern portions are low, and the centre low and marshy, and
there may be divisions at present unknown to us. The southern and
western portions, or Terra del Fuego Proper, consist of a rugged range of

mountains, from 3000 to 4000 feet in general elevation, and culminating in

Mount Sarmiento, a snowy peak, 6800 feet above the sea, and which can be
seen from Elizabeth Island, already mentioned, thirty-two leagues to the
north

; there are other peaks of nearly as great elevation. Mount Darwin, to

the east, attaining to 6600 feet. All these mountains are snow-covered, and
vast glaciers descend from their sides, but many of the valleys and coves are

well-wooded and fertile, and the country about them of much picturesqueness
of character, the eastern slopes of the hills being generally covered with wood.
Navarin and Hoste Islands are separated from Terra del Fuego Proper by
Beagle Channel.

To the east of false Cape Horn, in lat. 55° 43' S., long. 68° 6' W., the southern

extremity of Hoste Island, is a group of islands, of which WoUaston Island is

the larger, and Horn Island the most noted, its southern extremity being Capo
Horn. Staten Island, presenting a singularly irregular outline, and several

secure harbours, is separated by the Strait of Le Maire from Terra del Fuego,
which was so named from the Dutch navigator who discovered it in 1616, and
is about twelve miles wide. The island is about thirty-five miles long by five

in extreme width. Cape St. Diego is the western limit of the strait on the

north.

Gordon Island and Londonderry Island form Darwin Sound, and from the
latter numerous small islands stretch to the north-west, on the north of the
western extension of Terra del Fuego Proper, separate the Strait of Magel-
haens from Admiralty Sound, St. Gabriel, Magdalen, and Cockburn Channels ;

w hile Barbara Channel separates Clarence Island from the great western mass
of Terra del Fuego, the Land of Desolation of Narborough : this extending for

above 120 miles in a north-west direction, is no doubt an extensive archipe-
lago, of which the better known groups to the south and west are outliers,
and form Stokes Bay, Breaker Bay, and Otway Bay, which, indeed, arc

rather sounds than bays. The Land of Desolation terminates in Cape Pillar,
in lat. 52° 43' S., long. 74° 43' W., the western limit of the Strait of Magelhaens.

3 Western Patagonia extends from Beaufort Bay, to the north of Capo
Tamar, to the Gulf of Penas—i.e., over five degrees of latitude ; its entire coast

is covered by an archipelago, and deeply indented by fiords. The most re-

markable of the latter is the most southern, the Ancon-sin-salida, which,

extending thirty miles inland, ramifies deeply to the north and south ; on the

latter, one arm. Destruction Sound, approaches closely to Skyring Water.

Among the islands the largest appears to be the most northern, called vVelling-
ton Island, which yet may prove to be divided, and is separated from the main

by Mesier Channel, the distinguishing character of which is that the shores
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are hiJly but not liic;li, the low land being generally tbickly-wooded with
trees of small size ; it is about 150 miles long by three miles wide. The western
termination of the channel is in the Guaianeco Islands, which are rocky, and

partially wooded. Two of these, 33yron and Wager Islands, are larger than
the others ; and in the passage between them is Speedwell Bay, a spacious
and secure harbour.

The outer coast of WeUington Island, or archipelago, is much broken,
and covered by smaller islands. The Gulf of Trinidad, in latitude 50°, sepa-
rates it from that of Madre de Dios, which again is separated from Hanover
Island, or archipelago, by Conception Strait, and this again from Queen
Adelaide Archipelago by Lord Nelson Strait. These are all rocky and barren
to the west, which, as a lee shore, is dangerous, though there are numerous
excellent harbourages. Through the channels which separate the islands,

vessels of any size may for the most part pass safely. The most marked
feature of the coast is the Cape Tres Puntas of Sarmiento, which rises 2000
feet above the sea ; and here, at Port Ilcnry, is an admirable land-locked

harljour, called Aid Basin, capable of containing a large fleet : a spacious
harbour is also found to the nortli of Cape Corso, on the opposite side of

the Gulf of Trinidad ; and Port St. Barbara, at the northern extremity
of Campana Island, is to be noted for its safety and for the picturesque
beauty of the hills which surround it, covered with flowering shrubs.

The mountains along this coast rise 2(X)0 feet above the sea ;

"
rocky

islets, rocks, and breakers" lie off shore for two or three miles, over which the

surf beats heavily.
The Gxilf of Penas extends for about forty-five miles from the Guaianeco

Islands to the peninsula Tres Montes, a bold promontory rising 2000 feet

above tlie sea, but not appearing in threefold division. The outline here is

less i-ugged, and the country better wooded than to the south. Port Otway,
about fifteen miles from the Cape, within the Gulf, is perhaps one of the best

harbours on this coast, being safe, and affording timber for spars, as well

as water. The Gulf of St. Estevan is also to be noted, extending to St.

Qiicntin's Sound, which is ten miles deep, the shores low, and covered well

with grown timber. Kelly Harbour, remarkable for its glacier, Jesuits' Sound,
and C'iiannel's Moutli, are fiords stretching from the Gidf of Penas to the east

and south. The coast northward of Cape Tres ]\Iontes is remarkable for its

bold outline and thick covering of forest, and varies from 200(J to 4000 feet in

heiglit ;
it extends for about seventy-five miles to Cape Taytao, or Taytao-

haohuon, from which rises a peak ;5UK) feet in height, surrounded by
" a

wilderness of rocky, granitic mountains ;" numerous islands lie off to tho

north and e;ist, and connect it with the Ciionos Archipelago, which is formed

by numerous small islands, lying very close together. They are lofty, and
some of the islands around them rise 3lX)0 feet above the sea

;
but Huafo, near

the northern coast, is comparatively low and thickly wooded, and does not

exceed 8tK) feet in heiglit. Iliere are numerous safe harbours among these

islands. From them liie Cordillera of the Andes is visible.

4 C'///7'^c'.—Tlie island of Chiloe is about 1(KJ miles in length and forty
in breadth ;

is hilly, but not mountainous, and well wooded. Sixty-three
smaller islands to the east comi)letc the archipi-lago, which is separated

by the Gulf of Ancud from the main land, a narrow slip at the base of tho

Cordillera. The gulf side of the Island of Chiloe, as well as the archipelago,
has a dri(;r climate tiian the seaward, and is also better provided with har-

bours. Cucao Bay may, however, be noted here. The wooded tablelaiid

has an elevation of from 20<K) to :JO<M) feet. The port of San Carlos to tho

north of the island, is now the most important, and is much fretjuented by
whale ships ; its harbour is excellent, a,s is also that of Chacao, tlie first

settlement of the Spaniards at llie north-east extremity of the island; liero

the narrow cliannel which separates Chiloe from the main does not much
exceed one mile at its narrowest part.

The western coast of Chiloe is comparatively unbroken ; the eastern
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deeply indented, and covered with islands. Cancaliue Island covers an ex-

tensive roadstead, in wliicb. the land-locked basin, Oscuro, or Huyter Cove,
offers great facilities for tlie repair of ships. Quinched, Quehuy, and Lemuy
Islands, cover the bay and inlet of Castro. The eastern side of the inlet is

about 150 feet in height, and covered with wood ; the west rises in terraces

to about 500 feet, behind which the wooded hills buttress up a tableland

1000 feet in elevation. Tranque Island covers Campu Inlet, and Houldad
Inlet may be mentioned to the south; as well as a deep bay, covered by the
islands Caylen and Laytee, about the same size, but one semicircular in form,
the other about twelve miles long, and divided by a strait two miles wide.

Colita Island, near the shore of Chiloe, is low and thickly wooded. Huamblin
Island, at the south-east extremity of Chiloe, from which it is separated by a

very narrow channel, rises in two peaks, covered with wood, the western-

most of which culminates 3200 feet above the sea. Huape, or Quilan, a

small island, lies to the south of the Cape of the same name, which forms the

south-west extremity of Chiloe. It is 300 feet high, rounded, woody, and
remarkable for the yellow cliffs near to it.

Chiloe is covered, with the exception of the cultivated portions on its

eastern coast, with continuous forest ; of its interior nothing is known ; the

only remarkable feature beyond the coast line, with which we are acquainted,

being Cucao Lake, on the west side, of irregular form, and about ten miles

long.
The Chaugues Islands form an irregular group between Chiloe and the

main, nearer to which lie those of Chulin, Talean, and others.

The western coast of Patagonia lies at the base of the Cordillera,
which rise, covered with wood, to a height of 4000 feet, and with snow
above. From Melemoyu, the Trident Mount of Fitzroy, which he
estimated at 7500 feet, and which lies nearly under the 44th parallel, Yantiles

Mountain, wliich is above 8000, the Volcano of Corcovado, 7500, Minchin-

madeva, 8000, and other lofty peaks, point northwards to the Volcano of

Osorno, or Purraraque, which, with its remarkable cone, 6000 feet in height,
is the landmark of the country, and attains an elevation of 17,550 feet above
the sea. About the base of this volcano are several lakes—those of Llanqui-
herc and ]S'ahuelhuapi, are large ; but of them little is known. The river

Puella issues from the latter, and falls into Peloncavi Inlet, which again
unites with the sound of the same name, extending inland for twenty miles,
and ten miles in width. Around it are several lakes, and it has two islands

within it, and two at its mouth, which narrow the entrance to about two
miles. Of the coast from this point to the Peninsula Tres Montes, but little

is known.

5 The NortJiern Coast.—From the volcano of Osorno the Chilian Andes

rapidly increase in elevation ; Villarica, under parallel 39, being 16,000, and

Aconcagua, under the 32nd, 23,200 feet above the sea ; they also recede from
the coast, from which, in latitude 37°, their peaks are 150 miles distant.

Chocoy Head, the southern extremity of the Chilian coast, is opposite San
Carlos ; at the entrance of the Narrows of Chacao some rocks and islets mark
it to seaward, and to the north, Maullin Inlet stretches deep into the land ;

from hence, however, the coast is unbroken, and formed of hills rising 2(XX)

and 2500 feet from the sea, affording no harbourage for ships till Valdivia

Harbour, the entrance of which is to the north of the 40th parallel. Several

small rivers empty themselves into this harbour
; the Calla Calla, on which is

the present town of the same name, the Tolten, Cautcn, and others. The
headlands and islands rise 300 feet, and the country, evc^y^\•here well wooded,
is for the most part 1000 feet above the sea, forming a barrier between it and
the llanos which stretch to the base of the Andes.

Mocha Island, about seven miles long and three broad, in lat. 38° 23' S.,

long. 73° 59' W., is remarkable as the only island off this coast, from which it

is distant twenty-five miles ; it is abrupt towards the south, and culminates
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1250 feet above the sea, sloping gradually to the north ; it lies about half-way
between Valdivia and Conception. None of the rivers on this beautiful and
fertile coast arc navigable now, though some were formerly, and especially the
Tubul. The coast, excepting near the mouths of the rivers, is high, steep,
and well wooded, the water deep ; towards Tucapel Head it is wild and
rugged.

Arauco Bay is formed by a deep bend of the coast, marked by the small

rocky island Santa Maria, about thirty miles to the south-west of the entrance
of the Bay of Conception, which is the finest on this coast, being six miles

deep and four miles wide, with good anchorage and well sheltered. Tumbes
Point and Loberia Head mark the entrance, and five miles from the latter to

the cast, Mount Neuke, though the highest land in the neighbourhood, rises only
1790 feet above the sea. The coast here rises aliove 500 feet, excepting near
the mouth of the llivcr Maule, which, though the outlet of a most fertile

country, has a bar at the mouth, preventing the entrance of shipping. In
this latitude is the easiest passage across the Cordillera. The projection of
Point Angeles or Branca, forms the Bay of Valparaiso, nearly under the 33rd

])arallel ; the land here is rugged and rocky, rising abruptly behind the bay
from 8(X) to 2000 feet, and the Nevada of Aconcagua towers in the distance

above the Cordillera. Tliis bay is open to the destructive eflect of the
" Northers" \\hich prevail in the M-inter, and is moreover said to be rajiidly

filling up.
To the north of Valparaiso the coast becomes more rugged and barren,

presenting regular lofty blue cliffs 150 feet high, above which the land
rises for 300 feet, backed by a range of mountains from 3000 to 4000 feet in

height, about three miles further inland.

Coquimba, or La Serena, is tlie next marked indentation of the coast,

though to the south of the southern point which forms its entrance, the small
but secure harbour of the Ilcrradura de Coquimba is found: here the coast

range attains in Cobre Hill an altitude of G 100 feet; beyond this Chanaral

B;iy opens on a valley, which, though the most fertile on the coast, did not
afford })asturage for the horses of Mr. Darwin's party : yet the abundar.ce of

copper in this district, other-.vise so unproductive, shoukl give it an important
cx])ort trade. The whole of this country has been subject to many elevatiojis,

as may be seen in the paralh'l raised beaches of Coquimba and (luasco.

The Ilcrradura of Carisal to tlie north of Lobos Point, may be noticed aa

ofTcriiig security to vessels which Copiapo to the northward does not, though
covered l)y Isla Grande

;
here at one lime a large river must havedelmuchcd,

but probably few countries have Jiad their natural features so altered by
cartlupiakes as this ; yet here there are no volcanoes, and the range of tho
Cordillera does not often exceed the limit of perpetual snow, the rivers

maintaining nearly an equal quantity of water throughout the year.
It has been already observed (i)p. WtJ-S), that transverse and

parallel
ranges are oidy found on the east side of the line of watershed of South

America, which for the most ])art lies near the coast, the only navigahle
river in tlie central part being the Piura, whicli has

only a length of al)out

120 miles. North of Coquimba, Constitution Koad may be mentioned under
Mount Moreno, ho named from its ])rown colour, which rises, barren and

rugged, ilOO feet from the sea ; iht) anchornge is covered by Forsyth Island.

The headlands on this coast are bluff and loflj', rising 1(X)() feet, and some-
times covered with guano, giving them a chalky ajipearance.

Cobija Bay may be mentioned as occasionally resorted to for copper ore,

but on this desert coast harbours an- rare because they are not retjuired ; to

Cobija and Iqui(|ue. a small port to the north, among barren sand-hills, all

necessaricH an^ hrought i)y sea ;
to the latter, even \\ater from the Pisagun,

40 miles distant. Tlie sand-hills of I(iui(pie are surrounded by a wall of rocks

2(KK) feet high, which are continued along the coast ; from hence abundance of

saltpetre is exported, and hero silver was abundant. About the liiver
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Pisaffua the cliffs are lower, but to tlie north rise again in regular line, broken

only by two deep gullies. At Arica the coast is again low, and continues so

along the plain of Arica, which rises gently from the sea to a plateau, with
scattered trees. Between Cobija and Arica the marked features of the coun-

try are the Nevadas of Sehama or Gualatieri, Chungara and Parmiacota,
known as the Twins (Nuelizzos), and the ragged ridge of Anacalache ; to the
river Juan de Dioz or Juan Diaz, the coast is low and sandy, but rises again

forty-five miles from Arica in the Morro de Sama, 3890 feet above the sea,

thirty-one miles from which is Coles Point, a low sandy spit, having the

anchorage of Ylo within it. From Arica the coast trends north-west to this

point, and continues in that direction more or less to Cape Blanco ; under the
fifth parallel from Ylo the coast is rocky, the clilTs from 300 to 400 feet high.
The old port of Mollendo is now silted up, but the Bay of Hay affords good
anchorage ; and here the most remarkable feature of the coast is the white
ashes which cover the basis of the hills : here also, fifty miles inland, rise the
nevadas of Picupicu, Arepiqua, and Chacani, the second, giving name to the
second city in Peru, is a truncated cone 18,300 feet high, the others form
serrated ridges.

The country on this coast opens in fertile valleys ;
of these, Tamba and

Camana are remarkable ; these have trees, but the mountains and coast are

rocky and barren. Two deep bays, covered by islands, are found here, Ynde-

peudcncia Bay and Pisco, the former offering little but secure harbourage,
the latter, known from the abundance of guano afforded by the Chilca

Islands. These, though they present only seven square miles of surface, are

said to have a supply exceeding 50,000 tons for 1000 years. They are granite
rocks, and the guano in the centre of the most northern 100 feet deep. Here
no rain ever falls, and hence the deposit remains. Beyond the Chilca
Islands the country opens in the valley of Lurin, off which are the Pacha-
camac Islands, so called from a Peruvian temple, the remains of which still

exist on the summit of St. Francisco, the largest of them, which « as for-

merly connected with the mainland by an isthmus ; sandy beaches here
characterize the coast.

The Bay of CaUao, covered by the island San Lorenzo, which ris es in

three points, the northern culminating 1284 feet above the sea, is four

miles and a half long and one, broad; the island is composed of limestone,

clay, and slate, and has afforded remarkable evidence both of the rising and

depression of this part of the coast. Here the Cordillera is, from sixty to

seventy miles from the coast, unbroken, and the passes over it above lo.OvOO
feet in elevation. Callao is the principal port on this coast, which here is com-

paratively low, with bluffs and shingly beaches. Off Salinas Point are the

rocky islets called Huaras. The Bay of Salinas is large, and affords good
anchorage. The Bay of Huacho is marked by the three double peaks of the

Beaver Mountains, and beyond it the coast is moderately high with a sandy
outline, afterwards rising in clay and rocky cliffs. Guarmey is a tolerable

harbour. The coast is here marked by the Cerro Mongon, which is said to

enclose a fertile, well watered valley : but the best harbour on the coast is the

Bay of Samanco ; it is six miles long and three wide, and two across at the

mouth, and very superior to that of Ferrol to the north, which is better
known. The small islands, Lobos de Tierra and Lobos Afuera, are frequented
by the natives ofthe coast for fishing.

The port of Payta, marked by the hill or saddle of Payta, with its three

peaks, is excellent, and much frequented ; the coast is here low and sandy, but
rises again at Parnia Point, twenty-four miles to the north ;

the line of coast

hills culminates here in Amatape, which rises nearly 4000 feet above the sea.

Cape Blanco, in latitude 4° 17' S., longitude 81° 16' W., is higli and bold, and
from hence the coast has a north-easterly trending to the head of the Bay of

Guayaquil, and about seventy-five miles from it is the mouth of the Piver

Tumbes, where Pizarro landed for the conquest of Peru, but which offers no
facilities now for such a purpose.
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The estuary of Guayaquil is very extensive, but much embarrassed by
shoals ; it receives the Guayaquil and Daule rivers ; the former is the most

important to commerce on the west coast of South America ; it is, however,
narrow (not exceeding one mile and a half wide), and muddy, though rapid ;

its banks lined with mangroves and swarming with alligators. The islands of
Puna and St. Clara lie within the estuary, and the entrance of the river at

Point St. Elena is sixty-eight miles from the latter. Selange and La Plata
Islands lie on this part of the coast, the latter noted as the resort of the Buc-
caneers, and so named by Drake ; it is bounded hj high cliffs, flat, and
wooded at the top. The sugar-loaf cone above Manta marks this part of the

coast, beyond which Caraccas Bay, noted for the beauty of its scenery and
the richness of the soil about its river, opens.

From Cape Passado, a bluff projection from a well-wooded mountainous

country to Cape St. Francisco, a distance of about fifty miles, the coast line is

variedby many projecting low points, and beyond this several rivers fall into

the sea ; the Esmeralda, Tumaco, and St. Jago, all of which are said to bo

navigable ; here the coast is low and fuU of ci*eeks. The islands of Gallo and

Gorgona He off this coast, the latter is five miles long, covered with trees, well
watered and fertile, and rising 129G feet above the sea ; rain is said to fall

here daily, but without doubt, the contrast between the humidity of this por-
tion and the dryness of the central portion of the west coast of South America
is very great.

Buenaventura Bay affords every facility for becoming one of the most im-

portant commercial ports on the Pacific ; its harbour is of considerable extent
and sufficient depth ; the rivers Dayna and Chiuquiquira, navigable for

boats, fall into it. To the north is the Bay of Tupica or Cupica ; this

is said to be a good harbour, and the country round it is hilly and well
wooded.

6 T/ic Islands.—The islands off the west coast of South America are few
and far between : on tlie south, Juan Fernandez and Massafuero, St. Felix
and St. Ambrose ; on the north the more important group of the Galapagos,
and the little detached island of Malpelo oft' the Gulf of Buenaventura.

Juan Fernandez, also called Massa Tierra, has been often described, and ia

well known as the scene of Defoe's romance. At a distance the mountain

Yunque, or the Anvil, rises 3(X)0 feet above the sea from a precipitous range,
the sliore being formed by a wall of rock HOO or 900 feet high, broken

by wild ravines, tlirougli wliich rush mountain torrents ; within are verdant

glades surrounded by hixuriant woods ; in the upper parts are extensive

grassy plains, fringed with dark myrtle bushes. The Yunque is wooded

nearly to the summit ; from its base an extensive valley ojiens to tho

shore, through ^A Inch How two streams. French, Cumberland, and English

Bays—thesecondof wliich is the best, but even that is open to northerly winds
—

offer some shelter and supplies to shipping; sandalwood is said still to bo
found there, and the liills abound with goats, from which the neighbouring
rocky island, St. Clara, is sometimes also named: Juan Fernandez is about
twelve miles long by six broad.

Ma«safuero, or Alassa e fuera, is smaller, and lies in lat. 33° 49' S.. long.
SO" 5(1' W. Tin's island ia rocky, but well wooded and fertile, and cuhiiiuates

23(X) feet above the sea ;
it is about five miles distant from Juan Fernandez.

The Spanish fort. Jiian Bajiti.sta, on Juan Fernandez, is in lat. '.VA '.i7' S., long.
7S° <)3' \V. St. Ambrose and St. Felix are nmall rocky ishnuls lying near the

intersection of the southern
parallel 20, witii the meridian SOth west, about lijO

miles from Copia])o ; they oiler no shcUer, but arc resorted to for fishing and
for water; the former about five miles in circumference, and rising 1()(K) feet

above tlie sea ; tlie latter, a group of five rocky islets, presenting tiie appear-
ance of hummocks covered with sand, but having steep and rugged shores;
these are about ten miles distant from St. Ambrose.

Of the islands oU' the coafit of South America, tlu; Galapagos arc by far

tlie most important, not only from their size and productions, but from their
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position, lying under the intersection of the Equator and the 90th meridian W.
from Greenwich, they are in the direct track not only of vessels from Panama
to the islands of the Pacific, New Zealand, and Australia, but have, notwith-

standing their position, from the influence of the great ocean, and their distance

from land (about 550 miles), a climate sufliciently mild for the production of

many of the vegetables and fruits of temperate regions; and although the

northern slopes are comparatively barren, the southern slopes, from the

constant precipitation resulting from the regular southern ureezcs whicli

bring to them the water of the Pacific, are verdant and productive throughout
the year. Cattle thrive on their natural produce throughout the year, fish

abound in the seas, and they alFord one of the best whaling stations in

the Pacific. They are named from the large terrapin or land tortoise,

with which they still abound ; are of volcanic formation, and bear tokens of

recent action : Captain Morrell gives accounts of terrible irruptions in Nar-

borough Island in 1825 ; among them are excellent roadsteads ; indeed, from
the constancy of the southerly winds, the northern or lee sides are almost

always sate, as the southern would be during a "
norther," if such should by

chance blow homo. Coal is reported by Dr. Coulter on Chatham Island, but
the geological structure of the islands renders its existence improbable.

This group consists of six principal and nine smaller islands, with numerous
islets and rocks ; the largest is Albemarle Island, the two portions of which
form an extensive bay, in which lies the smaller island of Narborough ; this is

called Elizabeth Bay ; and both are formed by the elevation of volcanic cones, of

which, on Albemarle Island, there are six, rising from 2000 to 4600 feet above

the sea, and broken by huge craters ; off the south-east point, which is low,
lie four small islands, the remains of volcanoes. The south-west cape. Point

Essex, is high, and Narborough Island is supposed to be the highest land in

the group. Tagus Cove, the remains of an extinct crater, and affording good
anchorage, lies in the strait between the two islands.

Albemarle Island is, like so many other islands of the Pacific, formed of two

parts, united by a narrow isthmus, called Perry Isthmus, about five miles and
a half broad ; the extreme length of the island is about seventy miles, and its

greatest breadth at the south forty-five ; the two portions lie at right angles,
the northern measuring fifty miles by ten, the southern forty -five by twenty.

Narborough Island is quadrangular, and fifteen miles in diameter. The
northern points ofAlbemarle Island are Capes Berkeley and Albemarle, distant

seventeen miles
;
from both of which, at the distance of fifteen miles, a high

barren rock, called Eedondo, rises out of the deep water.

The most northerly of the group is Culpepper's Island, in latitude 1° 23'

north ; this, like AVenmau's Island to the south-east, is merely the barren top of
an extinct crater. Abingdon Island is remarkable for the bold face presented
by its western side, which rises 1000 feet above the sea, showing very dis-

tinctly the stratification characteristic of volcanic formation. This island is

about seven miles long, and rises in one bold peak 2000 feet. Bindlar's Island
has its surface formed by mud thrown up from the crater

;
Tower's Island,

unlike the others, is flat ; James Island, remarkable for its dome-like moun-
tain, called the Sugar Loaf, 1200 feet high, and its salt lake, occupying a

crater in its centre, and producing beautifully crystallized white salt, as also

for the abundance of water in its higher grounds, and the richness of its

vegetation, is twenty miles long by ten broad. Indefatigable Island has good
anchorage to the north-west in Conway Bay, and is twenty-one miles long
by fifteen broad. Chatham Island, the most easterly, is twenty-one miles long
by six broad ; here on the north are numerous funieroles and truncateel

hillocks, giving vent to subterranean gases, yet tlie hills are covered with

prickly pears, quince trees, and cotton wood. On the soutli-east side is a cove
with a waterfall thirty feet high; the south side is, like that of the others,
verdant and well wooded. Charles Island, though only ten miles long by six

broad, is that best known as the resort of whalers, and once the site of a

colony, and as having a good harbour, and water easily accessible.
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The group covers nearly three degrees of latitude and two of longitude.
The importance of its position may be best seen from the following table :—
Distance of Galapagos from

Panama ... 14° 840

Conception . . 38^ 2310

Cape Horn . . 58 3480
St. Francisco . 48 2880
Vancouver's Island 70 4200

G. M. G. M.
Sandwich Islands . 66° 3960
Tahiti 59 1 3570
Easter Island . . 41 2460
Port Nicholson.N.Z. 92 5520

Sydney, Australia lllj 6690

CHAPTER XL.

THE EASTERN COAST OF THE NOETH PACIFIC.

§ 1. The southern coast of Central America.—2. Of Slexico and California.—3. Of Oregon
and Vancouver's Island.—4. The north-western Archipelago.— 5. The Aliaska and tha
Aleoutian Archipelago.

rWlHE south coast of Central America.—The high bluff of Point Fran-
jL cisco maj^ be considered the south-eastern limit of the Bay of Panama;
from hence to Point Mala the north-western limit is about 200 miles. From this

line to Panama the bay may be 120 miles deep ; more commonly, however, the

Bay of Panama is considered as lying between Point de Chame and Point

Brava, the western limit of the Gulf of San Miguel, between which points the
di.stance is about ninety miles, but even within these limits the bay is thirty
miles deep.

The Gulf of San Miguel consists of two parts : tlie Bay of Guarachine to

the south, between Points Guarachine and Patnia, and tlie Gulf of San Miguel
Proper, between the latter and Point Brava; these are distant respectively about
eleven and nine miles. The former bay offers nothing worthy of notice, the
latter is important as recoivin*^ the waters of two large rivers, the Tuyra and
Savanna. The Gulf is about sixteen miles deep, narrowing to the north-west,
wlicre it is divided into two channels by an island, round which the northern

channel, Boca Grande, bends to the north-east andsoutli, having a breadth of

nearly two miles with deep water, and the channels, after their junction to the

east, have about the same width ; here the Savanna from the nortli and west
meets tlie Tuyra from the south and east, and tlieir united estuaries form
Darien Harbour. The Tuyra is about three miles wide at the mouth, the
Savanna only one, but both are navigable, the latter for about twenty-five
miles ;

of the former little is known. Within tlie Gulf and estuary there is

everywhere good anchorage, but the shores are low, and covered with man-

grove bushes, and the country consequently unliealthy. Several rivers fall

into the cast of the Bay of Panama, of which the Cheapo is the most impor-
tant, but it is not navigable ; and numerous creeks intersect tlie coast. In
the centre of the Gulf lie the Inlas del Key, or Pearl Islands, the})rincipal of

which, Isia del Key, is seventeen miles long hy ten broad. To the west are

San Jose and Pedro Gonzales, and to the north a small group, of which the

most northern, Pacheqiie, is thirty-three miles south-east from Panama.
These islands, now known as the Islands of Columbia, but formerly from the

pearl fishery still carried on there, cover an area of about 'U¥.) sc^uare miles,

are well-wooded and fertile, but comprise numerous i.slets : the passages
between them are only fit for l)f)atfl.

Off the river Cheapo, and forming a good roadstead, is the i.«land of

Chipillo, about twenty-four miles from Panama and three miles from the

shore ; it is one mile long, and rising with a gentle ascent to the south, it

is noted for its salubrity and fertility.

Panama, now so important as the centre of steam communication between
II. I I
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the Atlantic and Pacific, ofTcra nothing better for shelter than an open
roadstead : shoal water extends on the south-west one mile and a half from
the shore, and at the edge of these banks are several small islands ; those
nearest to the city, at about two miles and a half, are Perico, Ilenao, and
Culebra, these are connected ; Isle San Jose lies outside of them, and still

further to the south-west, Tortola and Tortolita ; a large shoal is also on the
south-east of the citj^ at one mile and a half distant. The land at the bottom
of the bay is broken by irregular blufi's, and the interior rises in rugged
mountains, which, however, are covered with luxuriant forests to their

summits.
In its more extended acceptation, the Bay of Panama includes the Gulf

of Parita on the west, as well as the Gulf of San Miguel on the east, formerly
called Esenada de Nata y la Villa, from two towns so named, the latter of
which is now called Parita, situated on its shores ; from Point de Chame to

Point Mala is about seventy-five miles. There are several small islands along
the shores of the bay, as well as from Point de Chame towards Panama ; of
these latter the largest is Taboga, where ships generally take in supplies.

The peninsula of which Point Mala is the extremity, separates the Bay of

Panama from Montijo Bay. Here are several small islands, and Quibo
Island, nineteen miles long and seven miles broad, in the form of a crescent,

opening towards the east ; beyond it are Hicaron and Hicarita, small islands,

but rising above 800 feet in height, and bearing palm trees, and Pancheria,
famous for its Palma Maria trees, used by the Buccaneers for masts and spars ;

these islands were better known to them than they are to us, Quibo being
a principal rendezvous for them. Anson describes this island as one con-

tinued wood, swarming with tigers, snakes, monkeys, and iguanas, as the sea

around did with alligators, sharks, sea snakes, and gigantic rays ; pearl

oysters also abounded on the rocks, and a river, forty yards wide, fell in

rapids of great beauty over a rocky declivity 150 yards long; the cedar
trees are remarkably fine. Quibo is low, the highest of the islands being
Hicaron or Quicara, to the south.

From the Cordillera, which extends through the isthmus of Central

America; but nearer to the north than the south coast, numerous streams and
rivers descend to the Pacific ; of these the Santiago is the most important, and

may be considered the type ; at its mouth numerous islands, rocks, and
banks cover a good port, formed by a projecting spit of land. This port
lies at the head of the Gulf of Puebla Nueva, which is about ten miles broad
and the same deep. Similarly the Contreras Islands cover the mouth of the

St. Lucia Piver to the west, but on the east of the Gulf an almost landlocked

basin, five miles across, affording perfect security and every convenience,
wants but the hand of man to make it the most desirable resort for shipping
on the coast. Montuosa Island, about five miles in circumference, and
covered with cocoa-nut trees, lies thirty miles west of Quibo, Cebaco, Gover-

nadone, and others, in the entrance of the Bay of Montigo.
From Burica Point to the eastern extremity of the Gulf of Dulce, the coast

is high and covered with trees. The Cordillera, which to the east had

scarcely exceeded 7000 feet, here in the Chiriqui Mountain attains to 11,265

feet, and increases in height to the west : of this coast comparatively little

is known ; within the Gulf of Dulce, which is twenty miles across, or, reckoning
from Burica Point, forty, the coast becomes low and covered with trees, and
sand banks are marked in the old charts as extending on both sides of

the entrance of the Gulf ot Dulce ; the rivers which flow into it, at least the

Hio Dulce, are no doubt navigable, and harbourages covered by islands appear
on the west side : the western limit of the Gulf was formerly termed Point
Gorda ; beyond this is the small island of Cano, and still westerly. Port

Mantas, or Agujas, receiving the river St. Carlos, the mouth of which is

covered by islands ; from hence the coast trends to the north as far as Point

Hermanduras, at the entrance of the Gulf of Nicoya, which is distant from

Cape Blanco, the western extremity, twenty-seven mUes.
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THis gulf is an inlet lying deep among lofty volcanic mountains. From
Cape Blanco, so named from two white rocks which lie off it, the coast
trends north-east for about twenty miles, and then suddenly turning nortli-

west, extends for twenty-five more, forming a deep narrow gulf, having a large
island, characteristically called Shoal Island, at its head, receiving many
rivers, and forming numerous excellent harbours. The immediate coast is

low and extremely rich, covered with a luxuriant growth of timber, but Cow

parts of the unhealthy coast of Central America are more unhealthy than
this. Above the eastern coast rises the Aguacate range of mountains, and
below the volcano San Pablo is the modern port, Caldera, separated from the
older port, Punta di Arenas. The bottom of the gulf is distant only some

forty-five miles from the Lake of IS'icaragua, the greater part of that distance

being up the valley of the Tempisque. On the eastern side tlie Eio Grande
enters the Gulf, descending from the slopes of the Chiriqui Mountain, and
to tlie south of Herradura Point, and the small islana Lojarto, is good
anchorage.

The mountainous peninsula of Nicoya extends for seventy-eight miles to

Point Gorda, at the entrance of the Gulf of Culebras. The coast is irregular,
and probably affords good harbourage ; Port Guiono, fifteen miles from Cape
Blanco, is the most important of its indentations.

from Point Gorda the coast trends northward, and presents four deep
bays ; of these the southern. Port Culebra, is esteemed the best on this

coast ; it is marked by the detached islands known as the Viradores, to the

south of which lies Cocos Bay. Point Sta. Catalina, of the old charts, lies

about twenty miles to the north of Point Gorda, and is the south limit of tlio

Bay of St. 3!>lena, and this is distant about ten miles from Dcscarte Point, the

south limit of the Bay of Salinas, and the nortli-west point of Salinas Bay.
Point Natan is distant twelve miles due south from Descarte Point. The

peninsula separating these bays is about five miles long. About ten miles

further on is the port of San Juan del Sur, and the little harbour, Nascolo,
from whence the coast trends north-west in nearly unbroken line for 100
miles to Realijo, well marked by the volcanic cone El Vieio ; this is a good
port, and covered liy the islands Castanon, Cardon, and the Asscradorcs,

affording two safe entrances. The island Castanon also separates the Estero
of Dona Paula from the Pacific. Tiiis creek runs up towards Leon, and ia

navigable to within ten miles of that city. From Kialijo to Point Cosi-

guina, at the entrance of the Gulf of Concagua, is forty miles more.
This extensive Gulf corresponds somewhat with that of Nicoya,

indicating a similar character of country to the west of the great basin of

Nicaragua, as that does to the east. It is formed by the peninsula of

Cosiguina, on which stands the remarkable volcano of the same name, distin-

guisliod by its ra:,'ged crater and {ov the destructive effects of its eruption
in 1835, the force of which was felt 100 miles off, and it is said at Mcrida, in

Yucatan, a distance of 8(K) miles, and the dust from which was waftetl as far

to the northward as Jamaica (vol. I. p. 2iV.)). The entrance of the Gulf ia

about twenty miles across, and marked on the north-west by another volcanic

cone, known as .Mount St. Michel.
This Gulf, formerly known as that of Amapalla, and often called Con-

chagua, or Fonseca, was well known t-o our early voyagers, and accurately
des'-ribcd l)y Darnpier ; is about twenty-five miles in depth, and studded
with islands, of which Tigre Island, Sacate, and Mianguera are the principal.
These islands do not now appear to answer the dcscrii)tion given of them by
Darnpier, and it is probable that they have undergone alteration since hia

time; he calls the two principal Mangera and Amapalla, and places tho

former to the south, but makes the latter tho largest, describing them both
as lofty, while the others arc all low, and says that the two ciiannels for

entering the Gulf lie, one between those islands, the other between Mangera and
PointCasirina, ?'.<'., Cosiguina; in the channel, are now the Farrallones islets. To
tho east the Gulf stretches for fifteen miles, having a breadth of eight, and ou

Ii2
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the west forma a bay eight miles deep and three miles wide, in which is the

port of La Micon, which lies to the north of Chicarene Point. The shore
here is flat, and on the shoals oysters abound. Two considerable bays are
also formed to the north, the easternmost of which is Port St. Lorenzo, into

which falls the river Nacaome. In the north, of St. Michel, also called

Candadilla, is the estuary of the small river Sirama, and beyond is the
cone of Amapalla, 3800 feet in height, beneath this is the port of San
Carlos, or Concagua, off which is the small island Concaguita. The eastern
arm of the Gulf receives the Choluteca, a considerable stream. The Estero
Keale is navigable for small vessels for sixty-five miles towards Lake
Managua.

2 The Coast of Mexico and California.
—From the Gulf to Sonsonate

Eoad, a distance of above 100 miles, the coast is only broken by the Bay of

Gequilisco, which affords well-sheltered anchorage, being covered with a long
narrow island : beyond this is the River Lempa, which, though the largest on
this coast, is not navigable. Sonsonate Ex)ad, known also as Port Acajulta, is

an open bay formed by Point Remedios ; there is an open roadstead also at

Port Islapa at the mouth of the Michatoya, which is the outlet for the waters
of Lake Amatitlan, and said to be navigable. This roadstead is the one from
which Alvarado embarked for Peru, and is marked by the famous Volcano di

Agua, placed at right angles between the Volcanoes de Fuego and Pacaya.
From Point Remedios the character of the coast changes ; the Balsam coast

to the east is bold, but to the north the coast is low and covered with low
islands, intersected by canals often forming lagunes, which extend beyond the
mouth of the Gulf of Tehuantepec, and make the coast inaccessible for ships
of burden : indeed, this coast must have undergone much alteration since the
time when Cortez selected Tehuantepec for his principal port on the Pacific,
the lagunes there being now inaccessible to vessels of burden, and rapidly

fining up. On a coast so deficient in harbourage, the bays of Bamba and San
Rosario are worthy mention : there is also good anchorage behind the island

Tangola. The coast here makes in small steep headlands with sandy beaches
between them, rising in irregular hills covered with primeval forests to

the Cordillera. Port Guatulco, formerly of importance, is still a most excel-

lent harbour: the Spanish town here was taken by Drake, and burnt by
Cavendish ; to the north and west the Cerro Zadan rises 6000 feet above the

sea, and over it the mountains of the interior are plainly visible. The little

green island of Sacrificios also offers shelter from the terrible swell of the

Pacific : the coast here is comparatively barren. Acapulco is one of the finest

harbours in the world, whether for capacity or safety ; from its interior, the

sea cannot be seen ; it looks like a lake surrounded by mountains, those on the
north and east rising from 1500, 2000, to 7000 feet ; but on the west the
hills do not exceed 500. The coast here is extremely prominent and bold,

rising 3000 feet above the sea. To the westward are the Paps of Coyuca,
resembling a mountain fortress, and here the coast is formed by long beaches

bearing the same name, and 120 miles from Acapulco is another excellent

harbour, Sihuantango, the Chiquelan of Dampier.
The port of Manzanilla is very good ; it is marked by the volcano of

Colima, the most westerly of those of Mexico, which rises 12,000 feet above
the sea ; and another extinct crater to the north, which exceeds it in eleva-

tion. The land about this coast is high and barren, the coast itself irregular,
and there are anchorages between Manzanilla and Cape Corrientes. This

cape has a remarkably bold outline, is covered with underwood, and is situated

in latitude 20° 25' north, longitude 105° 39' west. Of the Peninsida and
Gulf of California we have until lately known nothing beyond what the

exclusive policy of the Spaniard has permitted, nor indeed has further know-

ledge been required for any practical purposes, for the country surrounding
it has hitherto been isolated from other parts of the Continent ; now, how-
ever, that Northern California is opened to commerce by its accession to

the American Union, the unknown Gulf will, no doubt, soon become
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well known ; and Sir E. Belcher has, by his examinations and survey's,
afforded a base for further operations. The peninsula may be roughly esti-

mated as 600 miles in length, and about 100 in average breadth, the gulf being
of about the same dimensions ; a range of mountains passes through the
centre of the peninsula throughout its whole length ; of the character of its

interior we are ignorant, but its appearance is rugged and barren, its moun-
tains are of volcanic origin, and, though lofty tov\ ards the north, decrease
in height to the southward.

The Gulf has had many names : it was called the Sea of Cortez, after

its discoverer ; the Ked or Vermilion Sea by the Spaniards ; by the Jesuits,
the Sea of Loreto, after the so-called home of the Virgin Mary : it w as

also remarkable in the early days of Spanish occupation for tlie great size and

beauty of the pearls, and the productiveness of its pearl fisheries. From
Cape St. Lucas, the southern extremity of the peninsula, to Cape Corrientes,
which may perhaps properly be considered as the limits of the entrance
of the Gulf, is nearly 300 miles ; and from Cape Corrientes to the mouth
of the Colorado, about 850. Cape St. Lucas is in lat. 22° 52' N., long.
109° 53' W.

The coasts of the Gulf are low, sandy, and barren for the most part ; but as

far on the east as the mouth of the Cinaloa liiver, about 200 miles from
Mazatlan, where the sierra of the same name ai)proac']ios closely to the sea, it is

rocky, neither the river Cinaloa nor the rivers Piustla, Tamazula, or liiodel

Fuerte, api)ear to be navigable, though their mouths are accessible to small
vessels. The harbour of Guaymas, however, is well sheltered, has dcptli
of water for large vessels, and is of considerable capacity ; the inner basin is

protected by two small islands, and the island of Pajaros covers tho

entrance, the eastern point of which is formed by the islet of Morro, which is

connected with the eastern shore of the Gulf by a spit of sand. Guaymas
is surrounded by high mountains, one of which, named Las Tetas de Cabra,
from its double peak, presents a well-defined landmark. There is another

good harbour to tlie north of Guaymas, Puerto Escondido ; here are also some
small islands,—San Pedro, Nolasco, La Tortuga, and San Pedro, and in

latitude 29° that of Tiburou, ten leagues in length, separated from the land

by the narrow and dangerous canal, Peligroso. The liio de la Conc<;ptioa
de Caborca, the small bay Sta. Sabiiia, the islet Sta. Inez, and the Ivio de
Sta. Clara may be named, Ijut the entire north-east coast is a barren waste of

sand.

The Eio Colorado, although presenting a considerable body of water, is

not navigable on account of the rapidity of its current, nor is its entrance
accessible to vessels on account of the sandbanks which impede it. Of the
western shore of the Gulf little can be said ; it is marshy as far as Cape Buena-
ventura ; below tills are a few unimportant islands and watering-places, but

tl«^ first of importance is the island De los Angelos, nearly opposite that

of Tiburon, auout forty miles long, and separated from the western
coast by the Canal de Ballenas, so named from the number of whales found
there ; indeed, the whale and seal fisheries on this coast would, if followed,

be highly productive. The southern extremity of this canal is rendered dan-

gerous by several rocky islands.

To the south is Cape de los Virgencs, marked by an extinct volcano, tlio

last on this coast, whicli liowever is reported as in activity in 1745 ; and below
this to the south Moleje Bay, the only considerable inlet, being al)out thirty
miles deep, and receives tlie river of the name name, w Inch, however, is scarcely
accessible to boats. 'J"o the south, tlie small islaiuls and indentations of the

coast present safe anchorages, especially under the islet Carmen, and at Loreto,

marked by the Jiighest peak in Jjower California. Cerro de la Giganla, which
culminates 4560 feet aliove the sea ; this was a place of much importance
during the rule of the Jesuits, but is now desirrted. Carmen Island is one of

a chain which stretches southward, covering the coast to tlie easli-rn extremity
of the Bay of La Paz, originally called Santa Cruz, and subsequently Del
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Marques del Valle, the title of Cortez : from this place the pearl fishery is

still carried on. The anchorage here is in Pichilingue Bay, covered by the

islands San Juan, Nepumoceno, and Espiritu Santo. Towards the south the

peninsula has wood, and for this the dangerous bay of San Jose del Cabo is

frequented, as well as the not much safer bay of San Lucas. The country
here is mountainous, of primitive formation, the coast bold and steep. Cape
San Lucas is a modei*ately elevated rock connected with the interior ran^e of

mountains by a serrated ridge : the country here is barren and sterile. From
the Cape to the island San Margarita, on the western coast, steep, white,

rocky cliffs, apparently detached, are found, the country rising behind in lofty
mountains. The most remarkable headland on this coast is that under the

forty-fourth parallel, named from its three truncated peaks, Las Mesas de
Narvaez.

Sta. Margarita Island, twenty-two miles in length, but only two miles

and a half broad, having the usual character of the islands of the Pacific,

indicating its origin, is formed of two elevated portions, connected by a low

sandy isthmus ; the southern of these rises near Cape Tosco, the south-east

extremity, 2000 feet above the sea.

This island covers an extensive bay formed by a promontory, of which
Point St. Lazarus is the western extremity ; here are two deep indentations

affording excellent harbourage, Almejas Bay to the south, and Magdalena
Bay, the larger, to the north ; the former is twelve miles in extent, and covered

by Mangrove Island, which is low ; the latter is very extensive, and not

fully explored, having numerous deep inlets which the French surveyors have
named ; Sir E. Belcher even thought these might be found connected with

those from La Paz Bay, on the opposite coast. The mountains here are

distant from the coast, which is for the most part low, the highest land being
Mount Isabel, three miles and a half from Entrada Point, the southern

extremity of St. Lazarus Promontory, vihich is only 1270 feet high ; it is

distant from Cape Eedondo, the northern extremity of Magdalena Island,

two and a half miles.

This coast appears to have been recently subject to upheaval, and to have
been raised from below the sea level at no very distant period.

Cape St. Lazarus rises 1300 feet above the sea ; between it and Abreojos
Point, distant about 130 miles, the coast makes a deep bend, terminating below
the latter in Ballenas Bay, an open and rocky roadstead. To the north is the

threefold Bay of San Bartolome, affording good harbourage, and surrounded

by mountains ; and northward of this. Point San Eugenio forms the southern

extremity of the extensive bay named San Sebastian Viscaino, after the well-

known Spanish navigator. Off this point lies the small island La Navidad,
and beyond, to the north, the larger island Cedros or Cerros, which is about

thirty miles long, rugged, and high, with a remarkable peaked mountain at

the southern extremity ; this island covers the bay. The islets San Bemto
lie twenty miles to the north-west.

Northward the coast is dreary, being either sandy or volcanic. St.

Quentin Bay, formerly known as San Francisco, affords good shelter, and is

marked by a headland having five hills, from which it Mas once named ; it

is the Bay of Virgins ofthe early Spanish navigators, and the Cape retains the

names, and its north point is Point Zunigas of Vancouver, off" which lies the

small but remarkable volcanic island, Cenizas or St. Hilario ; the rocks are

of recent volcanic formation, and the low lands covered with scoriae ; Cape
Colnett is remarkable for its distinctly marked stratification, dividing it hori-

zontally into two equal parts. To the north of this the mountains approach

closely to the coast, which is lofty and rugged ; here are the bays Los Todos
Santos and San Diego, the latter an admirable harbour for vessels under
300 tons' burden ; and to the northof this point the beautiful and fertile valleys
of Upper California open on the coast. Portions of the coast here are low

lagunes, and bituminous springs are found. The roadstead of Sta. Barbara
affords good anchorage.
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Point Conception is a remarkable headland rising perpendicularly out of
the sea, and sloping gradually towards the low land with which it is connected

;

it is nearly 300 miles distant from Cape Colnett, and about 480 from Cape St.

Eugenio, the coast forming an extensive bend between them marked as at the
south by Cedros Island, so at the north by several, forming two groups,
Sta. Catalina, and San Clemente, and Sta. Barbara on the south, and Sta. Cruz,
Sta. Eosa, and San Bernardo on the north, these latter, with the mainland,
form the channel San Bernardo.

Between Point Conception and Point Pinos, distant about 150 miles, the
Sierra Sta. Lucia, which culminates 2700 feet above the sea, runs parallel and
close to the coast ; this is covered with wood, for the most part pine, but tlie

comparative moisture of the climate keeps the valleys extremely fertile and
Terdant ; Point Pinos forms the southern limit of the Bay of Monterry.

This bay, though so well known and capacious, being eight miles wide and
six deep, is difficult of approach, on account of the fogs in which it is almost

constantlj' enveloped, and by no means safe as an anchorage, while landing is

difficult, from the heavy surf which rolls in on the sandy beach. It is noted
for the numerous whales and pelicans which resort to it. The pine and oak
forests here afford timber of excellent quality, only inferior to that in the
north ; from hence a sandy barren coast extends for thirty miles to the Bay
of San Francisco.

This vast bay or harbour is one of the best, as it is one of the largest in the
•world ; indeed, one of its faults is its size, which gives to the larger portions of
its surface the character of a roadstead rather than a harbour : much of its

southern side is also shallow, the entrance is nan-ow, and the coast exposed,
and consequently the rollers set with great force on the bar. The channel by
which this harbour is entered is about two miles wide and six long, having
everywhere more tJian twenty-six feet water ; the points at the entrance are,
Lobos on the south, and Bonila on the north. Alcatraces Islet faces the
inner mouth of the channel, and commands the entrance from within.

The harbour or gulf of San Francisco forms two deep bays to the north
and south ; that on the north forming the richer harbour of San Pablo, about
five miles broad, tlie entrance to which, between Points San Pablo and San
Pedro, is about one mile and a half wide, opposite wliich are two deep bights:
and further south, on tiie west shore, Sausalito or Whalers' Bay, covered by
the island Los Angelos, the largest in the whole harbour. San Pablo Bay is

surrounded by high hills, and tiic dill's at the entrance are of sandstone ; it

communicates by the Strait of Kanjuincs with Suisun Bay, into which tlie

river Sacramento falls. This bay^\inds fifteen mih^s to the south and east,

and then stretches away twenty more to tlie north ; vessels of the largest
class can lie close to the shore. Towards the east mo Sacramento Kivcr is

also navigable, but to the north it is more shoal. The banks of the Sacra-

mento are clothed with clumps of fine jilane and oak trees, disjiosed in

park-like order; the river frecjuently overflows its lianks, and its floods are

very destructive. Yerba Buena Cove lies to the south-east of the inner

mouth of the entrance to San Francisco Ilarbour; it offers a fine road-

stead, covered by the island of the same name, distant one mile and a quarter.
The land about this vast .sheet of water is generally low, but the hills in

the interior are liigh, and the eountry rises rapidly to the suow-caiqied
sierra. Tue Sierra Diavolo, 3770 feet high, is opposite the entrance of

the harbour, and marks the position of the mouths of the Sacramento and
San Juan Rivers.

'Jhe peninsula which forms the outer basin of the liarbour is marked by
the Sierra San Bruno, which culminates in Blue Mountain, 10S7 feet high.
The northern peninsula is marked by Table Hill, 2501) feet in height, which
is placed at the intersection of the two ranges, forming AVhalei'H' Cove, and is

seven mdes and a half distant from the entrance of the harbour.
From the entrance of San Francisco, tlie coast trends north-west to Capo

Mendocino, distant about 175 miles, and from thence nearly duo north for
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500 more to Cape Flattery, at the entrance of the Strait of Juan de Fuca.
Few lines of coast of the same length are less broken, or afford less harbourage.
To the north of the entrance of San Francisco is Port Sir Francis Drake, formed

by the northerly extension of Point los Reyes ; it is surrounded by low white

cliffs; here, as Vancoiiver supposes, Sir Francis Drake anchored and found

shelter, but it is exposed to north and north-west winds. The Farrallones,
a cluster of rocky islets, but rising 300 feet above the sea, lie off this

port ; beyond, the coast is high and rocky, but broken by the deep valleys,

through which several streams find their way from the mountains to the

sea.

3 The Coast of Oregon and Vancouver's Island.—Cape Mendocino pre-
sents two lofty promontories about ten miles apart, the northern probably
being the true cape, though the southern is the highest ; this is sometimes

marked Point Gorda. Here the south-western spurs of the Great Sierra Ne-
vada, which separates the valleys of the Sacramento and Columbia, stretch into

the sea ; to the north-east the apparently detached peak, Mount Shaste, which

approaches 15,000 feet in elevation, marks not only the mouth of Smith's

Hiver, which is available for vessels of some draught of water, but the point
where the coast range detaches itself from the Sierra Nevada trending north
and west towards the mouth ofthe Columbia, and continued beyond it to Cape
Flattery, and through Vancouver's Island, to the archipelago of the north
coast.

Mount Shaste, like many other peaks on this coast, is a volcano, which
has been in action at no distant period of time ; from its sides. Smith and
Clamet Eivers flow to the sea, their valleys limited to the north by another
transverse spur, which forms Cape Blanco or Orford ; to the north of which
several small rivers flow from the western slopes of the coast-range to the

sea, but none are navigable, nor does the coast present any harbour. To the

south it is high, rocky, and comparatively barren, though in many places
covered with pine forests ; to the north it is low, and the country undulating,
and well clothed with timber, but rising inland in lofty and rocky peaks ; the

littoral being marked by occasional lines of sandy beach ; but neither here are

there good harbourages, althougli the mouth of the Umqua admits small

vessels. From the u. rlh, Cape Orford appears as a long, low, rounded pro-

montory, terminating in a high and precipitous cliff.

Cape Foulweather is a fine bold headland, and beyond it the coast rises,

becomes steep and rugged, though in the valleys clothed with verdure, but

gradually declining towards the mouth of the Columbia Eiver, the southern

point of which, named by Vancouver, Adams, is a long, low tongue of land,
covered with lofty timber trees.

This river is navigable for fifty miles to the head of the tide water for

vessels drawing fourteen feet at all times, but the surf on its outer bar is

extremely heavy, and the entrance dangerous, although Point Adams is four

miles and three quarters from Cape Disappointment, the northern limit of the

entrance. There appears to be no danger in the river navigation, although,
from the tortuousness of the channel, it is tedious. Baker's Bay, behind Cape
Disappointment, affords good anchorage, as does Grey's Bay, some eight miles

higher up, behind Chinook Point : the mouth of the Willamette River also

admits vessels of burden. This is the outlet of so extensive a valley that it

cannot but hereafter become a port of first-rate consequence.
To the north of the mouth of the Columbia is Grey's or Whidbey's

Harbour, -which, though shoal, affords good anchorage and shelter, and
receives the river Chekelis, which is also navigable for vessels of 200 tons

for eight miles. From hence the coast gradually rises and becomes rocky
but well wooded, the country inland mountainous, and culminating in

Mount Olympus, 10,000 feet above the sea. It is dangerous from the rapid
currents which set on it, especially from the north and west : there are
also detached rocks, and one rocky island, named Destruction Island, about
a league in circumference. Cape Flattery, remarkable as the point from
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whence Cook stood off the land at night and so escaped discovering Juan de
Fuca Strait ; the great navigator describes it as having a round hill over it,

and says all the land upon this part of the coast is of moderate and pretty-
equal height, well covered with wood, and of a fertile and pleasing appear-
ance ; Vancouver has represented the greater part of it with much accuracy.
It may, however, be added to this, that the interior is a mass of irregular
mountains, culminating in Mount Olympus, 10,000 feet above the sea. The
country between the Columbia, the Strait of De Fuca, and Puget's Inlet, forms
indeed an extensive promontory, not less remarkable for its beauty than

fertility, and attached by the low watershed of the valley of the Cowlitz to
the continent.

The Strait of Juan de Fuca is universally recognised as the future centre
of the trade of the north-west coast of America ; few, if any, inlets of the
ocean on anj' part of the globe present equal, none certainly superior, facilities

for such a purpose than this; the safe anchorages and good harbours abounding
in it are far too numerous even for mention ; and throughout the 2000 square
miles of area over which they are calculated to extend, there is no danger to the

navigation of the largest vessels ; its entrance is limited to the south by
Cape Classet and Pillar Rock, a remarkable landmark rising from the beach,
about 400 feet in height. Half a mile off the Cape lie Tatouclie Islands :

they are small, flat, rocky, and surrounded by numerous other rocks.

The northern shore of the Strait is formed by Vancouver's Island ; of
the southern little need be said ; I^eah Bay, five miles from the entrance,
Callan Bay, seven miles further cast, and Port Angclos, nearly thirty miles

from the entrance, offer harbourage, and behind New Dungeness Point there
is secure anchorage ; but these arc of no account in comparison with the
almost unequalled character of Ports Discovery and Townshend, which,

separated from each other by a peninsula from two to three miles in width,
afford not only safe anchorage for any number of the largest vessels, but
facilities for the construction of docks, scarcely to be met with elsewhere ; in

addition to a safe and extensive roadstead formed by Protection Island, off

the mouth of the former.

Port Discovery is a1)0ul seven miles deep and two miles wide, perfectly
eheltercd, witli deep water and safe anchorage everywhere. Port Townshend
is about five miles deep and two miles wide

;
it is covered to the east by

two islands, lying parallel to eacli other ; that to the west is three miles long

by one broad, and that to the east five miles long by one broad, the channel

between having from three to eiglit fathoms of water, and the south point of

the west island connected with the main by a bank ; and here is the entrance

to Admiralty Inlet, leading to Puget's Sound, Ilood's Canal, and their

numerous bays, coves, harl)ours, and islands.

Points ^^ ilson and Hudson form the extremities of the peninsula already
named ; these are distant from each other about two miles, and the former

from Point Partridge, forming the entrance to the inlet, about five miles.

This latter point is the west extremity of Whidhoy Island, which is of

irregular form, about thirty miles long, and Port Cardiier is the entrance

to Sinaliomis ]{ivcr. Uood's Canal, the moutli of which is about ten

miles distant from tlie south extremity of Port Townshend, extends about

fifty miles into the land, with an average breadth of two miles, and deep
water everywhere. At its entran(;e are Ports Ludlow and Gamble ; within

it. Suquamisli Harbour, and Dahap and Colseed Inlets. Posscs.'^ion Sound,

eight miles wide, to the south of Whidl)ey Island, forms the entrance to Puget's

Sound, wliich stretches seventy miles into the land, and terminates to the south

in four inlets, each about eight miles deep, trending south, besides two larger

ones to the north ; in its course to Fort Is'is([\ially, at its south extremity, its

breadth, wliich is very imequal, may average two miles: its extreme breadth

across Vashon Island, nine; its least wi(hh in the narrows below, one : it

carries deep water everywhere ; the river Sinawamis debiuches on its eastern

shore : Ports Madison and Orchard, covered by Bainbrigge Iblaud (eight
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miles long), afford most secure harbourage on the west ; while to the south
and east it may be considered one extensive harbour. Case Inlet, the most
northern of those at its extremity, approaches within two miles of Hood's Canal,
with Kelmso pond between them.

It has been noted tliat the north shore of Juan de Fuca's Strait is formed

by Vancouver's Island ; the eastern extremity of this lies north of New
Dungeness, and between that and the land a group of islands which has

never yet been fully surveyed, and which covers an area of twenty-seven
miles from east to west, and twenty from north to south, and is separated
from the island by Haro Strait, called by Vancouver—Canal d'Arro. The

principal islands are Lopez on the south, San Juan on the west, and Orcas
on the north. Eosario Strait affords a navigable channel between these and
tlie smaller islands, Fidalgo, Guemes, and Cypress, which lie to the north of

Whidbey's Island, and close to the laud : and, with M'Laughlin Island, cover

Bellingham 33ay, which extends for fifteen miles in breadth, and five in depth ;

having its entrance between Points Francis and William, eight miles apart.
This group forms the southern portion of the Haro Archipelago, which

stretches along the south-east coast of Vancouver's Island for more than sixty
miles. The middle group, consisting of Saturna and two other islands, forms
with the southern port St. Antonio ; while the northern consists of a chain
of islands separated by Dod's Passage from the shores of Vancouver's Island.

To the north of this Archipelago, stretching from Bellingham Bay to the north-

west, is the Gulf of Georgia, which may be estimated as 120 miles long and

twenty- five broad, and which is connected with the sea to the north by
Seymour's Narrows and Johnstone's Strait, which stretch north and west 150
more to the extremity of Vancouver's Island.

This island, now called after the great discoverer and surveyor of these

regions, was originally named by him the Island of Quadra and Vancouver, in

compliment to the commander of the Spanish squadron whom he met there,
and whose officers surveyed the east coast of the island, which, in consequence,
has not been so accurately rendered as the coast line of the continent, to the
delineation of which, as given by him, subsequent surveyors have added but
little.

Vancouver Island* is in extreme length from south-east to north-west 250

miles, and in extreme breadth seventy -five ; the main watershed lies nearer the

west than the east coast ; the western slope is of primitive rock, and indented

by numerous gulfs, bays, fiords, and canals : the eastern is of the carboniferous

series, and affords extensive and valuable fields of coal, which, in so far as they
are now worked, give importance to this island in the trade of the Pacific,

and must make it the most important portion in this respect of the north-west

coast, on which, south of this, so far as is known, coal does not exist. From
Cape Classet to the opposite point of Vancouver's Island, Bonilla Point, is

thirteen miles and a half, and from thence to the extreme southern point of the

island, Cape Church, where it narrows to nine miles, the shores of the Strait

are nearly parallel. The southern shore of the island is within that distance

broken by Port St. Juan, four miles deep and one and a half broad near the

entrance, and by Sooke Inlet and Becher's Bay near the eastern extremity,
the former of "which terminates in Copper Cove, a basin about two miles in

diameter ; while round the south point of the island, Esquimalt and Victoria
Harbours lie open to the north-west of Ports Discovery and Hudson, from
which they are distant twenty-seven miles. Esquimalt Harbour extends for

one mile and three-quarters in nearly a direct line to the north, forming on
the east the triangular harbour called Village Bay, one mile and a half long
by three-quarters broad, with another smaller bay to the north. The entrance
of the harbour is half a mile wide, but there are islets and rocks which impede
it. Victoria Harbour is an irregular canal, four miles deep, terminating in

marshes, and forming West Bay and James' Bay on the east ; its entrance
is about a quarter of a mile wide ; it was originally called Camosac. The
Bouthern extremity of Vancouver's Island forms a bay twelve miles in extent

See Joujiuil Ji.G.S., vol.xxvii,, Col. Grant's paper, witli map.
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from sonth-west to north-east, called Eoyal Bay, The shores here are com-

paratively low, fertile, and well wooded, but opening on grassy prairies ; the
islands of the Haro Archipelago are also well wooded.

Dod's Passage is navigable : at the south is a deep inlet named Saamitel ;

at the northern extremity is Nanaimo Harbour, covered by Newcastle Island,
and forming three inlets available for shipping ; here the coal crops out on the
coast in thick seams, and extends northwards along the coast for thirty-five
miles to Valdez Inlet, which is ten miles deep. There is nothing further
remarkable on the west side of the Gulf of Georgia. The east side is of a very
different character ; for, although as far as the mouth of Frazcr River it is

low, well-wooded, and fertile, from thence it becomes rugged, high, and rocky,
lofty mountains approaching close to the coast, and deep indentations and
fiords extending far up the valleys between them. Birch Bay lies to the north
of Bellingliam Bay, and is separated by anotlior bay, formed by Point Roberts,
from the mouth of Frazer River, which has formed a delta, and enters the
sea by tliree channels, about eight miles apart. This river is navigable for
vessels for twenty-five miles, but not even for boats in its upper course, on
account of the rapidity of its current and numerous rapids and falls.

The sounds or fiords between Frazer River and the Narrows, are Bernard's
Canal, Homc's Sound, and Jar^'is' Canal; off the latter is Foveda Island,
remarkable for its limestone rocks and the quality of its timber

; Sangster
Ishuid lies to the south, and it is separated from the main by Malaspina
and Kosario Straits

;
it is about thirty miles long and five in average width.

Harwood and Savory Islands lie to the north, and beyond, at the entrance
to the Narrows, an archipelago covering the mouths of Desolation Sound and
Bates's Canal, the former named from the rugged and barren clifl's which
characterize this coast, on which are only found a few pine trees, and down
which the cataracts incessantly rush to the sea, and form the sides of the

snowy range which rises above them

Seymour's Narrows extend from Point Mudge to Point Chatham, twenty-
five miles, with an average width of one mile and a half. At the entrance of
Johnstone's Strait, here five miles wide, Thurloe Island covers Loughborough
Canal ; Ilardwick's Island succeeds, then Port Neville, then Call's Canal and
Knight's Canal, and the deep inlets about Port Philip, covered by Broughton's
Arcliipelago, extending for tliirty miles along the north coast, above which
towers the rugged summit of Mount Stephens. On the southern coast there
is Salmon River, but notliing worthy note until, at Neil Harbour and Beaver
Harbour, so named from the vessel by which it was f'rs. discovered, coal is

again found. Malcolm, Cormorant, and some other islands, cover this part of
the coast, and connect the south extremity of Broughton's Archipelago with
the islands of Galliano and Valdez to the north, which are separated from the

main island by the Golitas Channel, about two miles in width; they extend
for about twenty miles in length and five in breadth, and here on the south

Bide of the channel is the harl)our of Newettee or Shoshautee. Cape Scott is

the north-west extremity of N'^ancouver's Island, beyond it lie Scott's or

Beresford's Islands, the largest of which is about five miles long, high, and

rocky ; the most westerly is fifteen miles further io sea, and there arc

numerous rocks between.
The northern part of Vancouver's Island is comparatively low, but tho

west coast rises and becomes rugi,'ed from Woody Point, fifty miles from

Cape Scott
; between these two jxiints arc several beautiful bays

—
opening

into a fertile, well wooded, undulating country, with open prairies, abounding
in {jame and fish—of which the only one known is the Sea Otter Harbour, and
St. Patrick Bay of Ilanna, which ia the Bay of San Josef of the Spaniards.
Sea Otter Harbour is an oval basin four miles long by two broad; St.

Patricii's Bay ia seven miles long by three broad, it receives the waters of

several streams. From Woody Point, southwards, the coast ap])roxiinate8 in

character to that of the mainland. Nootka Sound is now known to be

separated from a similar sound to the north, liy the triangular island now called
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Nootka, the sides of wbicli may be roughly estimated at twenty miles in length,
and at the south-east extremity of which is the Friendly Cove of Cook

;

these sounds terminate in five canals, the centre of which forms a basin, which
receives the waters of two small rivers. Clayoquot Sound is covered by Flores

Island, forming two entrances twelve miles apart, and Wicananish or Port
Cox terminates in Tofino Inlet, twenty miles in length. These all partake of

the same character as those on the mainland, but the rocks are not so high,
and the trees much finer, and snowy mountains in the interior are wanting,

though the mountains near the east coast sometimes retain their snowy covering
till July; but Nittinat or Barclay Sound approaches nearer to that of the

southern portion of the island. This sound is about fifteen miles wide and the

same depth, forming two deep inlets, the Boca de Canavera to the north, of which

nothing is known, and the Alberini Canal on the south, which extends from the

head of the sound nearly fifteen miles, and approaches within eighteen miles of

the east coast of the island; at its mouth is Port Effingham, about three miles

deep by one broad, and aflbrding all possible security and good anchorage.
There are many islands in the sound, and from Cape Beal its southern limit

to Bonilla Point is sixteen miles, from its northern limit to the entrance of

Port Cox is twenty-seven miles, and from Point St. Eafael, at the northern
entrance of Clayoquot Sound to Point Breakers, at the southern entrance to

Nootka Sound, is nearly ten miles ; probably no coast has more places of

Bafety for vessels within the same distance.

4 The North-west Coast.—To the north of Vancouver's Island the same
character is maintained along the coast which has been already observed, but
that the mountains recede from the coast, the fiords become longer, and
sometimes terminate in fertile valleys, and receive the waters of considerable

rivers : the timber also, though still chiefly pine, is of large dimensions and

regular growth.
Queen Charlotte's Sound, which leads to Johnstone's Strait, lies between

the northern part of the island and Cape Caution. Twenty-three miles distant

from each other, to the north of Cape Caution, are Smith's Inlet and
Hivers' Canal ; and, from hence, Fitzhugh Sound stretches northward, sepa-

rating Calvert Island and the southern of Princess Eoyal Islands from the

main, and terminating in four deep canals to the east, into the southern of
which falls Salmon Eiver, by which Mackenzie reached the sea, to inscribe

his name on Point Menzies, which Vancouver had reached only a few days
before.

Princess Eoyal Islands extend about 100 miles, and Pitt's Archipelago for

about the same distance along the coast ; and ofi" these, at a distance of
about forty-five miles, lie Queen Charlotte's Islands, as they are now known
to be, divided into three principal parts, or groups, of 150 miles in length,
with a base to the north of sixty miles ; they are mountainous, but well
wooded and fertile, abounding in minerals, and producing gold in some
abundance ; the southern point. Cape St. James, is distant from the nearest

point of Princess Royal Islands about 100 miles
; while the north-east

point, Ymbisible, is distant only twenty -five. The northern group is divided
from the central by Eennell's Sound, which is very extensive, and presents
numerous indentations ; the cliffs here are high and rugged, Hippa Island
lies ofi" the north entrance. Cartwright's Sound and Englefield Bay repre-
sent other dividing channels, in which numerous good harbours are afforded
on the western side ; but of the east little or nothing is known.

Prince of "Wales' Archipelago lies about thirty miles to the north of Queen
Charlotte's Islands; it extends for 100 miles in length and forty-five in

width, being separated from the mainland, the islands of Eevilla Gigedo,
which lie at the entrance of Behm's Canal, and Duke of York Island, sejia-
rated from them by Prince Ernest's Sound, by the Duke of Clarence's Strait,
which also separates it from another archipelago to the north, unnamed,
but which, more properly, may be considered as forming part of it. To the

north, again, is Admiralty Island, about seventy-five miles long, sepa-
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rated from the main by Stephens' Passage, which terminates in Lynn Canal,
the last on this part of the coast ; from which, to seaward, lies King George
the Third's Archipelago, extending for 125 miles in length by forty-five
in breadth, separated Irom Admiralty Island by Chatham Strait, the north-
west extremity of which is distant about ten miles from Cape Spencer, the
south extremity of the mainland to the north ; the entrance here is called

Cross Sound.
These archipelagoes abound in secure bays and harbours ; but, excepting

for the fur trade, whale fishing, or for timber, there is nothing at present to bring
vessels to the coast ; and from trade on this coast British subjects are pro-
hibited, by the licence of trade granted to the Hudson's Bay Company. In

King George the Third's Archipelago is Sitka, or New Archangel, the Rus-
sian Fur Company's settlement, on the island of the same name. The port
is formed by a cluster of small islands, and marked by the dome-like snowy
cone of an extinct volcano.

From Cape Spencer, the character of the coast changes ; the moimtaina
rise, as it were, out of the sea

; glaciers fill the valleys ; and the snowy sum-
mits of Mounts Fairweathcr and St. Elias tower above the scene : yet, in

the bays, fertile and wooded valleys are not wanting, although the coast is

rug tied and rocky in the extreme.

Behring's Bay lies between the mountains already named : here the
coast trends to the west. Prince William's Sound extends for above 100 miles,
covered by several islands, of which Moulagin Island is the largest, and

beyond, Cook's Inlet stretches 150 miles into the land ; and receives from the
west the surplus waters of Ilaean Lake, lying at the foot of the volcano of tho
same name ; which, with others, form the south extremity of the Tshigmit, or

Big Beaver Mountains, which form the limit of the Valley of the Yucon in

tliat direction, and from whicli the rivers flowing into Behring's Straits fall.

From hence the coast bends southerly ; and here are the Kodiak, or Kekklak,
Islands, separated from the main by tlie Strait Chilikof, or ChilighofF, above
ir)0 miles in length; and from hence the Peninsula of Aliaska and Aleoutian
Islands stretch to the south and west towards Kamtschatka.

The Kodiak Archipelago difFors little from those already described on the
north-west coast. Its eastern shore presents several good harbours; of
which the best is that of St. Paul : the western coast is little known.

5 Aliaska, and the Aleoutian Archipelago.
—The Peninsula of Aliaska

is in length above H(X) miles, about lOJ miles \\ide at the nortli, and gradually
diminishing towards the south : it is high and rocky ; presents active vol-

canoes ; and has numerous lakes in the interior, by which passage is obtained
acroHS it. The most remarkable of these is Lake Nauonantoughat, which
is connected with the sea by the river Ougagouk, which falls into the Bay of
l*asto.

Tho small groups of islands named Eodokuf, Tchirigov, and Schemagin,
maj' be considered an extension of the Kodiak Archipelago to the south :

they are rocky and i)arren.

The Aleoutian Islands are separated from Aliaska by the Strait Isanotskoy ;

of these the first is Oiinamuc, or Ouniniack : they have been divided into

several groups ; the western, or Blignie, consists ot Alton, Agattou, Seniitsch,
and Bouldyr ; there are also the Kat and the Andrianod' Islands : while tho

eastern group is known as the Fox Islands, and extends from Onnimack to

iS inoiikta.

Ouniniack may be
fifty

miles long by twenty-five broad ; it consists of

numerous volcanic mountains, and culminates on the Chichaldinskoi Volcano,
8935 feet above the sea, and nearly in tlic; centre of the island, Kuruk or

Onimack Strait, is the best passage to Behring's Strait. Akoun is moim-
tainous and precinitous, and has a volcano on its north-west extremity.
Akoutan has a diameter of about twelve miles, and a volcano in the

centre, rising 3332 feet above the sea. The largest and best known of these

islands ia, however, that of Ounalashka, or Nagoraalashka, which is seventy
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miles in length ; it has several good harbours, principally on the north shore.

Illuluk, on the east, is excellent, but has a difficult entrance.

The Bay of Otters, or Bobrosaca, presents numerous safe coves and

anchorages ; it is formed by a peninsula, at the extremity of which is the

Saganooda Bay of Cook. The Bay of Killialack, on the east coast, is also an
excellent harbour. Ounalashka is of very irregular shape, the peninsula
forming the Bay of Otters and Makouchinskoy Bay being forty miles in

circumference ; here are lofty mountains, among which the crater of a vol-

cano is conspicuous. Onnimack, the next in size to Ounalashka, from which
it is separated by a strait four miles wide, is sixty miles in length ; it is the

Amoughta of Cook ; the mountains on the north of this island are covered
with perpetual snow ; it has two active volcanoes—Vevidonskoi, in the

centre, which is the culminating point, and Tonliskoi, ten miles from the
north-east side. The south coast of this island is steep and not very high, nearly
straight, but presenting a few coves ; here grass flourishes, and potatoes and

turnips are cultivated, and a river discharges itself into Glonbokaia Cove; the
east coast is steep and rocky, but not high ; the north, though sandy, regular ;

the west coast is mountainous, but not steep. The island is remarkable for

its hot springs.
To the north of Onnimack is a long reef, marked by a rock, named by

Cook from its appearance Tower E,ock
;
and within this the small volcanic

island, Joann Bogasloff", which has appeared since 1796 : it culminates 2240
feet above the sea. Yaounashka, to the south-west, is a mass of rocks almost
inaccessible.

Amoughta, or Amouktou, the most westerly of the group, is about six

miles in diameter, and nearly round. It is mountainous ; its coasts low, but

steep and unbroken.
Of the AndrianofF islands but little is known ; Segonam or Gorelli is

easternmost, and is distant from Amoukta fifty-five miles ; it is larger than
that island, and seems to be divided into three great volcanic masses.

Amlia is narrow, and may be forty miles long ; it is mountainous, but has no
active volcano; on the south shore is Schretinkofi* Harbour, one mile and
a half deep and one mile and a half broad, sheltered at the mouth by an
island and reefs on the east, but leaving an entrance open to the west. This
island produces abundance of grass.

Atcha, or Atkha, is the largest of this group, being more than fifty miles

long : the north part forms a mountainous peninsula, marked by an active

volcano at the extremity, called Kororvinsko, and rising 4852 feet above the

sea. Korovinskaia Bay, to the west, is six miles and a half broad, and affords

shelter from all but northerly winds ; it has two coves and an inner harbour,
the entrance to which is however difficult; here is enormous quantity of
fossil wood. The small island of Soleny (salt) lies to the west, and on the
same coast are two good harbours ; on this side is also Kourovskaia and the
remarkable volcanic rock Koniouge. Mineral springs abound on this island,
which everywhere bears evidence of volcanic action.

A group of small islands and rocks, named Tchastie, i.e., crowded, lie to

the west of Atcha, and beyond those East Sitkhin, about twenty-five miles

in circumference, culminates in a snowy volcanic peak, 5033 feet above the

sea. Kanaga, about twenty miles long by seven broad, has also a remarkable

high volcano, as has also Tanaga (which is thirty miles long by ten broad), at

the south-west point, near which is a bay receiving the waters of two rivers,

and affording good anchorage and shelter. Goreloy, or Burnt Island, has a

circumference of about eighteen miles ; some small islands also lie to the west
of Tanaga.

Of the Kryci or Rat Islands, Semsopochnoi, or the Island of Seven Moun-
tains, lies fifty mUes west of Burnt Island, the strait which separates them
is the most easily traversed of any of the entire chain of the Aleoutian Islands.

Semsopochnoi is circular, thirty miles in circumference ; the mountains do
not attain to the height of perpetual congelation ; it has one active volcano on
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the north side. Amsthitka is about thirty miles long, comparatively low, and
has only one bay, which is on the north side, and does not afford secure har-

bourage. Kryci, or Eat Island, from which the group takes its name, is seven
miles long, and mountainous. Kirka and Bouldyr are also hilly and rocky, and
there are rocks and reefs beyond them.

The Blijui group consists of two islands and many rocks, the name implies
their nearness to Kamtschatka ; of these, Agattou has a circumference of

thirty-four miles, and is separated from Attou, which is one of the largest of
the whole chain, by a strait fifteen miles wide.

Attou may be above forty miles in length ; on the north coast is Tschitscha-

goff Bay, affording excellent harbourage, in lat. 52° 56', and nine miles from
the east point of the island. ^

Behring's and Copper Islands connect the Aleoutian chain with the penin-
sula of Kamtschatka, and within these islands, as far as Behring's Strait, is

sometimes called the Soa of Behring,and here we find commencing that which
is the peculiar characteristic of the east coast of Asia,—viz., extensive seas
covered by chains of islands.

CHAPTER XLI.

THE WESTEEN COAST OF THE NOETH PACIFIC.

§ 1. The Sea of Okliotsk.— 2. The Sea of Japan— 3. The Yellow Sea.

rW^HE Sea of Okhotsk.—This extensive basin lies between the 45th and G5th
.# parallels of north latitude, and is surrounded by the peninsula of Kamts-
chatka on the east, the shores of Asiatic Eussia, the island of Sagalin on the
north and \vest, and the Kurilc islands and Jes.so on the south; it measures,
from the shores of the island of Saualin to those of Kamtschatka, 450 miles,
and more than 100() miles from Jesso to the northern coast, besides Shan-
Btarki Bay to tlie south-west, and tlie still deeper indentations of the Gulf of

Ghijinsk to the north-east: it is noted for the tempestuous character of its

climate, and its low northern shores are covered with ice during the winter.
The water is sullicientlv deep everywhere, and the navigation unim])eded.

The peninsuhi of Kamtschatka is about SOO miles in length, by 250 in

extreme breadth, but in the narrowest part behind Karaginski Island only
eixty five. This island lies in the cfntre of a bay which extends for 180 miles,
from Cape Clurenski, in latitude 59' 50', to Cajie Ozerni, in latitude57° 35'. The
Boutlicrn part is kno«n as l.'siiisk Bay ;

the shores ajipear to l)e low, but tlie

water sufliiicntly deep ; it receives several small rivers, among which the river

Karaga, falling into the Karaginskaia Bay, may be mentioned
;
this oilers

harbourage, and the country round is well wooded. The island is fifty-eight
miles lung, with an average breadth of fifteen, but narrowing towards tho
south-wes! ; it is mountainous, culminating abi)ut 2(KK) feet above the sea,

the mountains rising in three distinct and ])nrallel ranges, with deej) ravines

between them ; the north and east sides are high and steep, the west marked

by gently-rising sandy beaches ; in the centre of the west side the gravel si)it

of Scniinofl stretches seven miles to the south-west, with an average breadth
of .3(K) yards, forming an excellent roadstead. This island has no harbour.

Below Cajjc Ozerni is the northern mouth of the river of Kamtschatka, which
has a course of about 2<K) miles (o the north-east to the pond, from whence its

two mouths separate, the one continuing for seventy-five miles its north-east

course, and falling into the bay to the south of Cape O/.erni; the oilier and more

important trending due ea.st for sixty-live, and forming the Liinan or Lake

Nepitchie, about ten miles in diameter, before it enters the Gulf of Kumts-
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chatka to the south ; the two mouths are about sixty miles apart, but there

appear to be other, or anastomosing branches between them. This river rises

in a depression of the mountains near the sources of the Bolskaia, or Great

!River, which, however, has not so great a length by about fifty miles. The
valley of the Kamtschatka is about thirty-five miles wide, and lies between the

great central chains of the peninsula and the south-east volcanic range. The
Bouth-east slope is gentle, but the north-west steep. The volcanoes of the
east coast are the characteristic feature of the peninsula ; that of Shivelutch
rises in three peaks in the centre of the triangle formed by the two mouths of

the Kamtschatka Elver, and the peninsula surrounding Lake Nepitchie appears
to be volcanic, between which and Cape Kronotski to the south the Gulf of

Kamtschatka extends for seventy miles, separated from the Gulf of Xronotski

by the spurs of the Kronotskaia volcano, and having the great KlochefFskaia

volcano rising high above its western shore. The Klocheffskaia or Klutchev-
Bkoi volcano, so called from the springs at its base, forms a steep truncated cone
about 16,000 feet in height, to the north of which rise two other flattened

mountains, while a serrated ridge extends to the south
;
these are all covered

with perpetual snow. The Kronotskaia volcano rises 10,610 feet above the

sea, and is also conical ; on the west slope is a considerable lake ; other

lofty peaks ai'e seen in the interior, but not forming a connected range. The
coast here is high and rocky, but the country well wooded. The Gulf of

Kronotskoi extends for more than 100 miles ; Cape Shipanski, the southern

extremity, is formed by the spurs of the Journanov or Jupanofi' volcano;
as the bay to the south is limited by those of the volcano Vilutchin ; this latter

is conical in form, but does not much exceed 7000 feet in height. Within
the bight thus formed lies Avatcha or Awatska Bay, more properly Swaatscha,
which is reached by a channel four miles long and one broad, and forms an

irregular basin ten miles in diameter ; it contains several excellent harbours,
that of Petropaulovski on the east is best known, and will receive the largest
vessels ; that of Eakorj'a, to the south, is equally excellent, but not quite so

accessible ; that of Tareinski, to the south-west, is also of great size and excel-

lence. Although the shores are in many places low, the land rises in gentle
and weU-wooded undulations, backed by the volcanic ridges already referred

to. To the south of this bay, the most important in Kamtschatka, the coast

is high and rocky, broken only by small indentations, and trending nearly
south-west; to the southern extremity. Cape Lopatka, in latitude 51° 2' N.,

longitude 156° 50' E., which is low and flat, and of a form corresponding to its

name, i.e. the blade-bone of a man.
Ofi" the east coast of Kamtschatka lie the Komandovski or Governor

Islands, named after Behring ; these, as has already been noted, are not to

be considered as a portion of the Aleoutian chain, although they connect
the volcanic ranges of America with those of Asia. Behring's Island, the

westernmost, distant 100 miles from the coast of Kamtschatka, is about

fifty miles long by fifteen broad, narrowing towards the south : a range of

mountains extends through the island, rising above 2000 feet. The coasts

are rocky and dangerous, and there is only a small and badly sheltered

harbour on the north. Cape Mauati, the southern point, is in lat 54° 41' N.,

long. 123° 17'. Meduy, or Copper Island, is about thirty miles long and five

wide, though in many places not more than two : there is a small harbour
on the north-east. Like Behring's Island, this is rocky : on neither are

trees found
; but the former abounds in small rivers, the margins of which

are fertile : there are not any active volcanoes on either.

The western coast of Kamtschatka is little known ; it is, however, low
and sandy, for twenty-five miles inland producing willow, alder, mountain

ash, and birch ; and broken by numerous streams, which flow from the

mountains. Of these only the Bolskaia, or Bolchoireka, already mentioned,
deserves the name of a river : it has two affluents about twenty-two miles

from its mouth, the Gottsofka and Bistraia, and the estuary is accessible

for vessels of considerable size : to the south is the Opulnaia volcano. The
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coast shoals gradually, and spita of sand form small narrow gulfs parallel to

the coast line, which is verj- regular : the principal of tlicse is the Gulf of

Chkanigitch, ahout 100 miles north of the Bolshaya. The principal projec-
tions of the coast line are Capes Ntkolokoki ; Omigon, to the north of which
the Tigel, the largest river of the north part of the peninsula, flows into the
sea ;

and Pyati Bratski, or the Five Brothers.

The north-east angle of the Sea of Okhotsk is extended in a deep hay
called Ghijinsk Igiginskoi, or Jieghinsky, of which little more is known than
its general form aud size ; it is rectangular, and about 150 miles long by
120 wide : at the north-east extremity the Gulf of Penginsk or Pengina,
stretches far into the land, and receives the waters of two considerable rivers,
the Talofka or Galofka, and Penginsk or Pengiua. The former is described
as flowing through a well wooded countrj", and as having its rise in lakes ; the
latter as broad, but cumbered with ice heaped upon its shores ; between them
extend large plains covered with broom. The mountains here approach
closely to the coast, and two other rivers, the Oklana aud the Egatcha, fall

into the head of the Gulf.

The Gulf of Penginsk is about fifty miles wide and 150 long ; it is sepa-
rated from another gulf, not nearly so extensive, bj' a peninsula of about the
same width, terminating in Cape Pororatim. This gulf also receives a river

at its extremity, which gives the name Ingiga, or Gliijinsk, to the whole bay ;

and the coast is here more broken, presentuig on both sides bays, of which,
however, little more than the names arc known. At the south-west angle of

Ghijinsk Bay is Jamskaia Bay, which also receives a river of sonu^ magnitude,
and the peninsula separating it from the Sea of Okhotsk terminates in Cape
Piaghin, off which lie several small islands.

The northern shore of the Sea of Okhotsk is broken in the centre by
Tanok Bay, about fifty miles in width, whicli receives the river Toya from the

west, besides other streams : its shores are low and deeply indented, as are

tliose of the sea for seventy miles to the west, when volcanic cones begin to

a))pear ; and from thence the coast is higii and rocky. At the north-west

angle the Kiver Okhotsk falls into the sea. and many other small i-ivers break
the northern and western coast line. Tlie junction of the Okiiotsk and
Kaktui forms a shallow harbour, not easily accessible, but, it is said, the best

on that coast : the land surrounding it is low, marshy, and barreti. On the

west coast the Gulf of Aldom and Port Aian may be named ; the latter a

secure harbour about one mile and a-lialf long by one and a-quarter broad at

the mouth, with suilicient water for large vessels.

At the south-west angle of the Sea of Okhotsk is Shantarski Bay, in

which are the islands of the same name, and whicii forms three deep bays or

gulfs of very irregular form. Tiie Shantar Islands are four in number, rocky
and barren ; the largest, Great Shantar, is about thirty-five miles li>ng and

twenty broad, ))rescnting an open bay to the south, and a deep cove to the

nortli-east. J''eklist(»ir island, the second in imporlaiu-e, is about twenty-five
miles long and ten broad, also having an open l)ay to the soutli : the others

are unimportant. To the west of Feklistofi Island is ITaski Ba}', receiving
the river Uda from the south ;

it is about forty-five miiivs in extent. Tugursk
Bay is al)0ut fitly miles deep, and forms at the extremity a basin, into which
the Tugiir discliarges its waters; it is se])arat'.<l by an irregular rocky

jx'iiinsula from the Gulf of Akademia, into which ihe river Usalj,'hoi Hows to

the east, forming the gulf of tiie same nanu-, and separated from Ulbonski

Bay, which is about twenty miles deej) by iifteen wide, by a low narrow
sj)il

:

near the entrance of the Gulf of Akademia, on liic west side, tlie (inlf of Kon-
slantia affords safe liarbourage. From heiu-e an irregular coast trends cast

and south to Cape Bomberg, in lat. 53^ 20' N., long. Ill" 15' E., the eastern

limit of the Asiatic Continent.

The island, or as it was formerly considered the peninsula,
of Saghalin, is

remarkable not only for its great length in comparison with its breadth, the

former being estimated at above 500 miles, while the latter does not exceed

II. X K
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sixty, but for its peculiar position at the mouth of the great River Amur, or

Saglialin-ula, from nhich it is separated by the Liman, or Lake Amur* or

Amur, which communicates with the Sea of Okhotsk on the north, and the

Gulf of Tartary on the south. This lake is about seventy-five miles long by
thirty broad, and though in many parts shallow, has a narrow channel, with

deep water through it, which neither Broughton nor La Perouse discovered.

The Amoor flows into it on the west side, separated from the Sea of Okhotsk

by a rocky peninsula about twelve miles wide : the mouth is accessible by two
narrow and comparatively shallow channels, between which the great banks

deposited by the stream stretch into the Liman : it opens first to the north-

west for sixteen miles, flowing between rocky banks, with a breadth of four

miles, the water deepening to twenty fathoms ; and then bends suddenly to

the south-west, forming a lake-like basin thirty-seven miles long by eight
broad. The northern entrance to the Liman of the Amur is about twelve

miles wide, but the channel is reduced to four ; the southern entrance is only
about two and a-half miles in width : both coasts are deeply indented, but

present no harbourage from the shallowness of the water ; but to the north,
on the west coast of this island is the circular basin known as Obruan Bay.
The northern extremity of Saghalin, Cape Elizabeth, is in lat. 54° 24' N.,

long. 142° 7' E., a naked mass of rock, the extremity of a spur from the

mountains which extend through the island. Cape Maria, to the west, is

distant about seventeen miles, which is the breadth of the island to the north.

North Bay lies between these capes. The northern part of the island, though
mountainous and rocky, is covered with luxuriant forests ; the north-east coast

is, however, dreary in its appearance, consisting entirely of granitic rocks. From
Cape Klokatcheff, in lat. 53° 46', the coast becomes low and sandy, rising in

rounded hills ; but at Cape Delisle de la Croyere the coast becomes again

rocky, and the interior mountainous. There appear to be rivers on the coast,

which, however, have not been explored.

Cape Patience, the eastern extremity of the island, is in lat. 48° 52' N.,

long. 144° 46' E. ; it is low, and stretching to the south forms Patience

Bay, which extends seventy miles to the west ; its northern coast is moun-
tainous and rugged, and lofty snow-capped peaks rise in the interior, except-

ing in one part, probably the valley of the river Neva, which debouches into

the head of the Gulf. Cape Somionoff", a high promontory, is the limit of the bay
on the west, to the south of which the island forms a long promontorial exten-

sion, of about thirty miles in average width for 120 or more, when dividing, it

stretches north-east and south-west, surrounding an extensive sheet of water
called Aniwa Bay, sixty miles across at the mouth, between Capes Siretoko
and Nottoro, the Aniwa and Crillon of Vries and La Perouse. Cape Aniwa is

rocky and barren, but the country at the head of the bay is beautiful and
fertile, and aflbrds abundance of the finest timber.

The eastern coast of Saghalin south of the Bay of Patience, is irregular
and broken. Cape Tonin, in lat. 46° 50', forms MordwinofF Bay. Of tlie

western coast of the island little is known
;

it appears to be broken by nume-
rous indentations, in which, from the proximity of the mountains to the sea-

board, there is no doubt deep water. Estaing Bay, under the same parallel
as Cape Somionoff", is a basin six miles in diameter ; and at Jonquiere Bay,
under the same parallel as Cape Delisle, there is good shelter from the south-

west, and coal is found. Two small islands lie off Saghalin : llobben Island,
noted for the dangerous reef which surrounds it, fourteen miles from Cape
Patience, and Totomoseri, the Monneron of La Perouse, about 23 miles from
the western coast, to the north of Cape Nottoro. Saghalin was called by the

Japanese Yezo, or Jesso Uka, i.e., Northern or Great Jesso, to distinguish it

from the Yezo or Jesso, with which they were well acquainted, which is sepa-
rated from it by La Perouse Strait, twenty-five miles in breadth : this, with
the Kurile Islands, completes the cincture of the Sea of Okhotsk, which may
thus be said to be landlocked. These islands are above twenty in number,
and stretch in a scattered chain from Kurile Strait, which separates Shumshu

:ee Journal R.G.S., vol. xxviii., for account of the Amur.
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Island from Cape Lopatka, the southern point of Kamtschatka, in lat. 50° 50'

north, to Yezo Strait, which separates Kiina-siri from Yezo, in lat. 43° 50', thus

extending through five degrees of latitude and ten of longitude.
We owe our knowledge of these islands to Broughton, La Perouse, Vrics,

and Golownin, and the straits between the islands commemorate their names or
those of their vessels. The islands owe their general appellation to the vol-

canoes which are found in the more northern, the same term,
"
smoky,"

being applied to the lake at the southern extremity of Kamtschatka, between
the volcanoes Itterna and Kosheliova. Kurile Strait is only eight miles

broad, but has deep water. Shumshu Island is low, of rectangular shape,
fifteen miles long by ten broad ; it is separated by Little Kurile Strait from
Paramushir Island, the most important of the northern division, which is

about sixty miles long and fifteen broad ; it is lofty and of irregular outline ;

to the north-west, distant ten miles, is the little outlying island Alaid: and to
the south-west, distant five, the still smaller island Shrinsky. Onnekotan
is separated from Paramushir by Amphitrite Strait, nineteen miles broad ;

the island is near thirty miles long. The ten islands between this and Simusir
are all inconsiderable, but this last deserves notice ; it is twenty-seven miles

long, mountainous, and has a port at tlie north end afFording shelter to small
vessels, named after Broughton. This island forms the north limit of Boussole

Cliannel, which divides the Kurile Islands into two groups, the Russian and

Ja])anese. Boussole Chaimel is nearly sixty miles wide between Capes Rollia
and Itoientomo (Cape Kastriku of Golownin), the south-east and north-
east extremities respectively of Sumisir and Urup. Three small islands lie in

the channel ; these were in mistake named by La Perouse " The Four
Brothers," the northern, which is a high bare rock, is named Broughton
Island ; Urup, Ouraup, or Company's Island, also called by the Dutch
Staaten Island, is above fifty miles in length, but only eight in extreme
breadth ; some rocky islets lie off the north point ; Yturup, or Itouroup, by
some considered the Staaten Island of the Dutch, is of very irregular form,
above 130 miles in length, and exceeding twenty in extreme breadth, but

narrowing in more than one place to three miles ;
there is a deep bay on the

south-east, between Capes Nonesio and Torimoiuots, which are distant from
each other ten miles, and one still larger on the north-west, between Capes
Itobiri, Kawoi, and Moikeri. Cape Ikabanots is the extremity of a rocky
peninsula, which stretches ten miles into the sea from the north-west side of
the island, on which there are several small lakes and rivers. Peco Channel,be-
tween Capes Teriko and Moimoto, eighteen miles wide, separates Yturup from

Kuna-siri, which might well be considered one of the Japanese group, lying
within the deep bay formed by the north-east part of Yezo. It is of irregular
form, and its shores deeply indented ; tlie eastern coast forms a slight curve,
the chord of which, from Cape Moimoto to Capo Keramoiu, the soiith-east

point, is fifty-five miles, in the centre of which a peninsula extends for

four miles, forming apparently harbours on either side, which are separated
from one on tlie west side by a distance of only one mile. Cape Moimoto is

distant from Capeliewansi, the north-west point, twelve miles, and there is a

dec]) bay between them and a rocky islet off the cast point. Cape Keramino
is distant from Cape Jtorin eight miles; there is a bay also between these.

The island may be considered fifty-eight miles in extreme length and ten in

extreme breadth, which is at the north part.
These islands are noted for the rapidity of the currents Mhich surround

them, and the fogs wliicli envelope them ; the climate is strictly maritime,
and of their productions little is known.

The Gulf of Tartary, gradually widening towards the south, from the

narrow channel which connects it with the Liman of the Amoor, opens in the

Sea of Japan, between the Island of Yezo and the main, which are distant

about forty-five miles. The east shore, formed by the Island of Saghalin,
has been already noticed ;

of the west little can be said ;
its general trending is

north-cast and south-west, and from Cape Crillon, in lat. 45° 14', to the entrance

K K 2
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of the Linian, may be 470 miles ; its mean breadth may be seventy miles ;

the surfoce is unbroken by islands, ^exceptinj^ in the biii;lit formed by Cape
Lesseps, in lat. 49° 30', where there are two, named Blondela and Le Prisi,

eighteen and seven miles in length respectively. To the north of Cape Monty,
in hit. 50° 38', there is an extensive bay, with deeply indented coast, promising
harbourage, which is found m Castries Bay, in lat. 57° 30'. This basin is

about two miles in diameter, and contains four small islands : its shores have
also several coves.

2 The Sea of Japan.—This sea extends from the Strait of the Corea to

LaPerouse Strait, more than 700 miles from south-west to north-east, and is

more than 5tX) miles broad in the centre. The southern part, between Mant-
choo Tartary, the Corea, and Niphon, forms nearly a circle, with a diameter
of abovit 500 miles ; the northern might be considered the extension of the

Gulf of Tartary, and like that gulf, its surface is unbroken, excepting by
some small islands to the south : it has also steep shores and deep water

everywhere.
The coast of Mantchouria and the north-east coast of the Corea are little

known and less frequented; they are irregular, broken, and rocky; the

country mountainous in the interior, and well wooded. The Bay of Motao,
under the thirty-ninth parallel, extends for fifty miles, and contains numerous
islands.

The Japanese Islands stretch for more than 1000 miles between the south

Soint
of Saghalin and the Corea ; they consist of two principal, Yezo and

riphon ; two smaller, Kiusiu and Sikok ; besides many other islands and

groups of less importance, they are mountainous, rising in volcanic peaks,
some of which exceed 12,000 feet in elevation ; are well watered with rivers and
lakes, fertile, and well-wooded ; abounding in minerals and metals, including

gold and coal. These islands present two climates, the western approaching to

the continental, permitting the growth of vegetables of the temperate zone, se-

vere in winter, hot in summer ; yet with the limit of perpetual congelation as low
as 8000 feet in some places : the eastern, maritime, in which many of the vege-
tables and fruits of the tropics are found, and rice and sugar are cultivated

largely ; and although of course the temperature and productions vary con-

siderably within so many degrees of latitude, yet the difi'ereuce in longitude
produces effects much more striking in this respect.

The Island ofYezo Jesso, i.e., the Coast, or more properly Einso, from the
name of the native inhabitants, is of irregular cruciform shape, extending
about 300 miles from north-east to south-west, and about 200 from north to

south ; or it might be fancifully described as a fish, of which the coast ot Yezo
Strait would be the head, and the south-west extremity the tail. The north-
east side extends about forty miles from Cape Soya to Cape Kaniiniiroka ;

within this distance there appears to be one bay or harbour at Sarwia ; from

Cape Kaminiiroka it makes a wide sweep, forming an extensive but not deep
bay,toCapeSiretoko, distant about 150 miles. In the bottom of the bay a laguno
fifteen miles long by five wide is formed by a spit, and a harbour appears
to the east of Cape Nottoro. Several streams fall from this coast, those to

the east being the more considerable ; Cape Siretoko, or Spaugberg, is distant

fifty miles from Cape Uossyam or Broughton ; the eastern extremity of this

island, in iat. 43° 38' N., long. 46° 7' E., ofi* which are five rocky islands and
numerous islets, extending for thirty miles in a north-west direction : between
these capes, Yezo Strait makes a deep rectangular bend : here also a spit
twelve miles long projects ; and in Laxman Bay two deep indentations are

found. From the east point the coast, off which are several small islands,
trends west and south for 100 miles, when the deep Bay of Good Hope pre-
sents itself, forming two basins, protected to seaward by the peninsula of
which Cape Horason is the exti'emity. From Cape Seriba, the west extremity
of Good Hope Ba}'^, the coast forms a wide bay, extending for about ninety
miles to Cape Yerimo (Eroen or Evosn?) under the forty-second parallel ; on
the eastern side of this bay t«o rivers, the Kasuru and Alcanbets, bear the
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surplus waters of two considerable lakes to tlie sea : these lakes lie amonfr
the volcanic peaks of the north-east of the island, of which, in that part,

Atosya, Akani, and Matsunesiri are the most prominent. To the west of

Cape Yerimo the coast trends north and west, and then bending to the south-

west, projects in the irregular promontory of Cape Yetomo, distant from

Cape Yerimo seventy-five miles ; beyond this is the circular basin called by
Broughton Volcano Bay, thirty miles in diameter, the bottom of -^ hich is

not, probably, more than twenty miles distant from the north-west coast

of the island ; a glowing description of the beauty and fertility of the

country round the bay is given by that navigator. To the south is a trian-

gular extension, terminating east and west in Capes Yesan and Sirakami, or

iSTadjiedja, the southern point of the island, in lat. 41°2i']Nr., long. 140° 9' E.,

having Kakodadi Bay—a secure harbour six miles across, formed by a

peninsula three and a-half miles long
—between them. These two capes

form the limits of the Strait of Sangar, which separates Yezo from Nipon,
and is twenty miles broad at the western, and thirty at the eastern entrance.

The western coast of Yezo extends in an irregular undulating line to the

north for above 100 miles to Cape Simawoi: about fifteen miles from this

coast lies the small triangular island Okosiri, about fifteen miles long and tea
broad ; the still smaller islands Usimra and Kusimra are placed respectively

tliirty and ten miles from the southern part. To the north, between Capes
Simawoi and Wofui, StroganolF Bay extends for forty miles, receiving the

-VN ater of the largest river of the island, Isikari, wliicb, rising in the centre of
the island, may have a course exceeding 150 miles, and receives from the

right an affluent which makes its course, parallel to the west coast of the island,
for about forty miles, at an average distance of fifteen miles, throughout which
the coast is steep. To the north of Cape AVofui tlie coast forms two arms,

terminating in Capes Tornamoi and Isya, distant respectively about forty
miles. Ten miles distant from the former are two small islands, and about
the same distance from the latter, llisiri, the Langle of La Perouse, about ten

miles in diameter : and the same distance beyond it, Befunsiri, which is

rather larger. To the south of Cape Isya another considerable river falls

into the sea. The northern extremityof the island forms a bay, called Komanzov,
between Capes Nossyab and Soya, which are distant about twelve miles. The
latter, the north point of the island, is in lat. 45° 31' N., long. 141° 51' E.,
and is distant from Cape Kottoro, the south point of Saghalin, thirty miles.

A volcanic band appears to run through this island from Cape Siretoko to

the western coast ; many of tlie«peaks are lofty, but their elevation is not
ascertained : even the names differ so much in different accounts, that identity
is impossible ; but the Saddle Mountain, near Kakodadi, exceeds 3000 feet in

elevation, and it is probable that many exceed 5000, and some 10,000 feet,

since the Pic de Langle, in the island of the same name, is estimated as

exceeding 50f)0.

The Island of Nipon, or Niphon, gives its name, which it derives from
the sun, to the whole archipelago, of which it is the largest ; its western
side forms an irregular arc, (JtX) miles from north-east to south-west ; while

its .south and ea.«t sides are respectively about 400 miles long ; and in the

centre, where it is broadest, it does not exceed 200 miles from Cape King to

Cape Noto, the extreme points north and south; while towards tlie north the

breadth decreases to seventy-five, and to the west to sixty miles. The northern

extremity of this island is formed by two peninsulas, enclosing the double

Bay of Awomori ; the western bay, opposite the entrance, being twenty miles

long by seven broad ;
and the eastern, or inner, twenty miles long by as

many in extreme breadth ;
the entrance is abotit seven miles wide. Tho

eastern peninsula is triangular, having its sides about twenty-five miles long,
and terminating in Cape I'oriwisaki, the most norlhern point of the island,

twelve miles south of Cape Siwokidu in Yezo. Both peninsidas present ele-

vated though insulated ma.nses, on the north-east culminating 3200 feet above
the sea : the land round the Bay of Awomori being flat, and in many parts
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marsliy. Twenty miles to the south of the bay a mountain range commences,
which, running nearly north and south, divides the island for about 150

miles, and presents numerous elevated peaks, and giving rise to the Akita and
Sakuda Gawa rivers ; the latter of which is the largest, and may have an

irregular course exceeding 100 miles, through a country presenting some con-

siderable elevations. On the east the Figanii Gawa rises among detached

mountains, and flows for more than 100 miles parallel to the mountain chain

already noticed ; in the lower part of its course it flows through level marshy
land. To the south of the mountains, under the thirty-eighth parallel, level

land appears across the whole breadth of the island, broken only by
some detached hills ; and here the Sugawa rises from a lake about ten miles

long, and receiving the Datami Gawa from the left, flows in a broad stream
for about eighty miles to the sea, through low marshy lands ; while to the

west the Suiano Gawa, rising in the centre of the island, flows through the

same marshy plain after a course exceeding 180 miles. The mouths of these

rivers are covered with islands, probably formed by the deposit from their

waters. To the east, the Tene Gawa and other streams falling from tlio oppo-
site slopes of the same watershed as the rivers already named, unite in a net-

work of canals and lakes, and find their way to the sea by two channels ; the

eastern, called the Sassa Gawa, about seventy miles to the north of Cape
King, the south-east point of the island, and tlie western, called the Toda
Gawa, into the Bay of Yeddo. These drain a semicircular plain, fifty miles in

diameter. Of the height of the mountains in the centre we know nothing ;

but it may be conjectured that they are not of very considerable elevation,
for further west the valleys of the Frine Gawa to the north, and another

smaller river to the south, stretch across the island ; and though to the west
of the former there appears a range of some elevation, yet the greater portion
of the country seems low and marshy ;

and still further west a deep gulf
stretches from the south to within thirty miles of the northern coast, and
within twenty of Lake Biwano-oumi, which is only twelve miles distant from
the northern shore, is thirty-five miles long, and approaches within thirty
miles of the Bay of Amagasoky, into which it discharges ift surplus waters.

The western extremity of the island is low, but also presents detached

eminences, giving rise to several rivers, but none of course of any size.

The eastern coasts of this island are for the most part low and marshy,
forming numerous indentations and bays ; some, as those of jSTambo and

Usima, of considerable extent, the former being about ten miles wide and the

latter seven, both containing islands. At \he mouth of the Elver Figami
lies the island of the same name, thirty-five miles by twelve in extreme

length and breadth, with very irregular and indented coasts. Several small

islands lie off to the east, and to the south Kuskoa Sau, and some smaller islets ;

to the west is the Bay of Sanday, twenty miles wide and as many deep, and

containing several islands, the principal of which are Tazioro and iS^agafama.
Within Cape Kennis, and in the river Samagawa, to the south of Cape Kona,
tinder the thirty-seventh parallel, deep inlets appear, as also at the mouth of

the river Nawagawa; but of the value of these little can be said.

At the south-east angle of the island is the Bay and harbour of Yeddo ;

the former extending in breadth sixty miles from east to west, from Cape
King to Cape Idsui, and more than forty miles in depth, the latter forming a

land-locked basin twenty miles in diameter, but said to be very shallow, which
is approached by a strait twenty miles long and about eight broad, the

entrance being on the east side of the outer bay, which is called by Krusen stern
Odawara Bay. From the centre of the outer bay, a range of small islands,

known as the Brisees, or Broken Islands, stretches to the south ;
these are vol-

canic ; the second, named after Vries, is about five miles in diameter
;
Fiat-

sizin, the most southern but one, twelve miles long ; the others small; the most
southern small isle is in lat. 32° 30' : they are about twelve in number, besides

islets, extend for 150 miles, and are from ten to forty miles distant from each
other.
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Cape Idsui is the extremity of a peninsula thirty
miles long by fifteen

wide, from which the volcanic snow-covered cone of Mount Fusi rises more
than 10,000 feet above the sea ; it separates the Bay of Yeddo from another
extensive g\ilf to the west, which is about thirty-five miles deep, and thirty
broad at the mouth; and about sixty miles further west is the still more
extensive gulf already alluded to : it receives the water of two rivers at the

extremity, at the mouths of which are several islands, probably deltie, Kando,
the most southern, being about eight miles long ; from the southern point of
which the gulf stretches forty miles to the mouth, with an average breadth of

eighteen, but forming at the east another bay, the entrance of which is ten miles
wide, and situated immediately behind Cape Irako Saki, the south-eastern

extremity of both bays, which is distant from Moukai'i Island, the south-
western limit of the larger, only twelve miles. From this gulf a very irregular
coast stretches south and west to the southern point of the island, off which is

the small island, Oosima, about five miles in length. From hence the coast
stretches north and west for fifty miles, and north and east for forty, and

forming the deep Bay of Avasima, in which lies the island of the same name,
terminating in a smaller bay leading to tlie harbours of Amagasaky and
Oosaka, within the mouths of the rivers already mentioned, by which the
waters of Lake Biwano are united with the sea ; the mouths of these rivers are

not, however, accessible to large vessels. From hence the coast trends west-
ward for 200 miles, and on the bight thus formed lies the Island of Sikok,

separated from Avasima by a narrow strait about five miles wide, obstructed

by several islands, and both difficult and dangerous from the violence of the
currents which flow through the narrow channels thus formed. Avasima is

mountainous, triangular in shape, thirty miles long and fiftceu broad.

King Channel separates Sikok from Nipon ; on the east, in the narrowest

part, between Capes Awa and Sira-saki, it is ten miles broad ; from the former
to the south point of Avasima is about twenty miles ; while from the north
coast of that island to the small island at the entrance of the great Bay Su-

wonada, a distance of 200 miles, the breadth of the northern or mnior channel
varies from eight to thirty miles. The Bay or sea of Suwonada is formed by
the shores of the Island of Kiusiu, which here approach so closely to those of

Nipon as to leave only a very narrow entrance into it from the west ; it is

about twenty miles wide at the entrance, and within about thirty in diameter.

The north-west coasts of Nipon difler from the southern : they are covered
with reefs, rocks, and islets, in some places rising high, as at Cape Louisa 1800

feet, above the sea ; here the bays of^Tamada and Oo-oura may bo mentioned,
also a land-locked basin to the west, and the Gulfs of Motuye and Yoneko to the

east of Cape Itsuomo ; the former being twenty miles deep by eight in breadth,
the latter twelve by four, and access being obtained to both by the same
entrance, which is about two miles wide, formed by two projecting peninsulas,
the one covering the latter lying at the bottom of a bay ten miles wide, tha

other stretching eastward for nearly forty miles, off' which, at ten miles' dis-

tance lie the Oki Islands, extending fifty
miles from north-east to south-west,

and twenty-five from north-west to south-east, and culminating 300 feet above
the sea.

From hence the coast trends east for 150 miles, it is deeply indented, and
here the bays at the mouth of the Kivcr Karou-gawa at Wakasa and Kobama

may be noticed, also a deep bay to the east of Cape Tati Yissi, which forms

the east angle of the coast, and approaches within twelve miles of Lake
Biwano ;

from hence the coast trends north and west for more than 100 miles,

and here several deep inlets t)resent themselves,—Daisioozi Bay,
that at tlio

moutli of Alaka-gawa Eiver, AlinatoBay, ]\loto-ga\va Bay, and Inikuura Bay,
to the north of which a j)romontory stretches north and west to Cape Noto,
where the hills on the coast

gradually
rise from 8(X) to 2000 feet, terminating

in 7CX) at the Cai)e its<'lf, within which is Samaura Bay, a deep inlet con-

taining a considerable island, to the cast of which is Toyama Bay, fifteen miles

in extent, which receives the waters of two rivers, the mouths as usual forming
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(lellic islands. From Cape Yetsiu, tlie eastern limit of this bay, the coast

trends north-east, north, and north-east, to the extremity of the island, 800
miles ;

here Takala Bay may be named, and the islands of the delta of the

Sinano and DitamiEivers, forming; numerous channels, and Lakes Is ieo;ata and

Toregane, and extending for thirty-five miles, off which lie the Sadi Islands,
two in number, the inner being mountainous, and culminating 4500 feet above
the sea, the outer, separated from it by a strait fifteen miles wide, forty-live
miles long, by twenty broad, having on the south the land-locked basin of

Sawami I3ay, eight miles in diameter, and rising in the centre in high
mountains.

Beyond these islands, to the north, the coast is more regular, though having
Awa Sima Island off its southern part, and broken by the mouth of the

Eiver Sakada and by Kara Matusake and Minata Bays, the latter receiving
the waters of a river which rises from Lake Fatsirugata, distant about thirty
miles from the coast. To the north of Minata Bay is an islet twenty miles

deep and five wide, but of irregular form, approached by a strait five miles

long by about one in breadth, both formed by the Peninsula of Ogasima, the

coasts of which are curves having chords respectively of twenty and twenty-
five miles in length, attached to tlie land by an isthmus not more than two
miles wide, but ten miles wide at the extremitj'^, and forming a semicircular

bend to the north ; at the south ofa bay extending forty miles to Cape Ilokiri,

the north-west angle of the island, from whence, to Cape Tatsupi-saki, the
west entrance of Tsugar Strait, is fifty miles, and from that to Cape Sirikani,
the opposite point of Yezo, twelve miles. This strait opens to the south in

Awomori Bay, and to the north in Ilakodadi Bay.
The Island of Sikok is of rectangular form, about 130 miles long by fifty

broad
;
on the east, the rivers Tosing-gawa and Nanga-gawa fall into King

Channel : the mouth of the former is covered by deltic islands, and opens in a

bay ten miles deep and five wide ; and from thence to Cape Awa, a group of

islets cover the coast. The southern coast is deeply indented, especially to

the east, presenting several bays and islands, of which Kabouto-oura may be
the most important ; to the east of which a peninsula extends to the south

twenty miles, terminating in Cape Muradono-saki. Further west is the deep
Gulf of Takatsi, enclosing the island of the same name, and beyond this the

Eiver Yetsitsu falls into another gulf forming two bays, covered b}' the
Peninsula Kouatoumsaki, and near the south extremity of the island. Cape
Tosa, another river falls into the sea. The western coast presents deep bays,
formed by projecting tongues of land, and has several islands off it ; of the

former, the most worthy of notice is that of Misaki, which extends for twenty
miles, with a breadth not exceeding two, and approaching within ten miles of
the little island Takesima, which lies close to the peninsula of which Cape
Boungo is the north extremity. jMisaki Point forms with Cape Oogakino, to

the south, a deep bay, ten miles wide at the mouth, and several small bays
indent both sides ofthe peninsulas, of which MikinoBay, to the north-west of
Misaki Point, is the most important. From hence to Cape Yemafar the
coast trends north-west comparatively unbroken, but having several islands

off it, of which Okoey may be noticed as lying in mid-channel between the
Sikok and Kipon. There is a small bay to the east of Cape Yemafar, and
more easterly one extending for twenty-five miles ; beyond this the coast is

more broken, as is the north-east side, off which lies the island of Sioodo Sima.

Sikok, although for the most part low, has several mountains of con-

siderable elevation, which lie in a semicircular arc, extending from the east

coast between the mouths of the two principal rivers, to the south-west part
of the island ; the south extremity, Cape Tosa, is high, but the land sinks

behind it, and the bays on the west coast open in level valleys surrounded by
steep mountains, at least, this is the description given of Semitsououra Bay
and Kenti Bay, behind the Island of Oki, to the north-west of Cape Tosa ;

the rivers appear to flow for uearl}' their entire length through wide and
level valleys.
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The island of Kinsiu, as that hitherto most accessible to Europeans, is

bettoi" known than the others in this Archipehii^o, but its very irregular form
makes its description difficult; and indeed the outline, especially to the

north-west, is in many parts very uncertain : its extreme length is about 180
miles, its extreme breadth 120 ; a range of lofty mountains extends through
its entire length from north to south ; its rivers, though numerous, are small,
the largest, that of Saga, being scarcely fifty miles in length, and the quantity
of level surface much less in proportion to its size than in the other islands.

The bays and harbours on the coasts are too numerous to mention. At tho
north-east angle is one covered by the island, Fine-sima ; to the north of Capo
Boungo is FeriodeBay, fifteen miles deep, and at the south another bay nearly
as extensive ; and the west coast of the Boungo Channel is, like the east, formed

bj^ several projecting tongues of land ; near the entrance, which is seventy
miles wide from Cape Tosa, lies the Gulf of Nob-ioka, inclosing the island of
the same name; and further south a deep inlet, near Chirikolf', receiving a
small river. The estuaries of Easugawa and Tutsi-garo rivers may also be

noticed; and to the north of Cape JN^agaeff", Oosumi Bay, fifteen miles broad
and as many deep, in which is the small island, Birro-sima. A peninsula,
thirty miles long and fifteen broad, terminating in Cape Tchichagoff", separates
this bay from the Gulf of Kagosima, which is about thirty miles deep and

eight broad at the entrance, forming a circular basin at the extremity, tho
area of which is nearly filled by the island Sakura ; tliis has a lofty hill in the

centre, and the bay is marked by Mount Mitake, rising on the east side, as

the lofty cone of Mount Horner marks the western point of the entrance to

the gulf. This bay, the country round which is described as beautiful, fertile,

and well-wooded, opens into Van Dieman's Strait, formed by several small

islands, of which the largest and most easterly, Tanega-sima, is about

eighteen miles long, level, and covered with trees ; from this. Take, Iwoga and
Kero stretch to the west ; these are volcanic and lofty, rising more than 2000
feet above the sea, as does Yarabu-sima to the south ; while Motorui,
between that island and Tanega, attains an altitude of nearly 6000 feet ; from
these a chain of islets and rocks stretches to the Loochoo Islands, forming tho
eastern part of the cincture of the Yellow Sea. From Cape llono, the south-
west extremity of the island, the coast trends north, forming a deep bay, and

beyond, the entrance of the Gulf of Simabara or Saga, extends for fifty

miles, within which lies the Island of Amakera, eighteen miles long, and several

other islands, and across which from the north-west the Peninsula of Sima-
bara stretches, twenty-five miles long, fourteen broad, and attached to the
land by an isthmus about three miles wide, and forming deep bays to the
north-east and south-west. This peninsida is marked by the volcano Wiugen-
dake, or " Peak of Hot Springs," which created great devastations by au

eruption in 17'J2, and is stdl in constant action ; its elevation is 4110 feet.

AVithin this the Gulf of Saga extends for thirty miles in depth and about

twenty in w idth, receiving at its extremity tho largest river of tho island,
besides some smalh-r streams.

From the isthmus wliich attaches the Peninstila of Simabara to the land,
a similar isthmus joins it to that of Nagasaki, which extends north and south
for thirty -five inilcs, with an average breadth of ten. Between these penin-
siilas is a bay extending twenty miles, with the small island, Kabu-sima, near
the south-west point, whence the land extends westward for eiglit miles to

Cape Nonio, to the north of which lies the Jiay of Nagasaki. Cape Nomo is

marked by a hill cleft in the summit, and from it the mountains gradually
increase in height round the Bay of Nagasaki. Several islands lie off the

coast, some rock}', others ccnered with wood from the base to the top. Tho
harbour of Nagasaki is one of the best in the world, the islands which cover

its entrance f<u'miiig safe roads, and the inner harbour being quite land-

locked
;

this is about five mik'S long l)y two broad, with depth of water for

the largest vessels, and soft, oozy bottom. Tlu! northern extension of the

])eninbula covers a deep gulf twenty-live miles long by eight broad, having
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the island Koura at its entrance, and beyond an irregular coast trends to the
north and west, until with the south extremity of Nipon it forms a deep bay,
connected with Suwonada Bay by the narrow strait already mentioned, and

having Fiki and other islands within it. This coast and the western part of

Nipon are covered by a chain of numerous islets, recently surveyed by Mr.
Kichards, which range from 300 to 800 feet in elevation ; at the south ex-

tremity of the chain are four or five larger than the rest, one of which
obtained the name Harbour Island, from Port Lindsey at its southern extre-

mity. Beyond these lie the Gotto Islands, covering an area of sixty miles in

length and ten in breadth, and forming the east limit of the archipelago. The
south point, Cape Gotto, is distant from Cape Nomo forty-five miles, and from

Quelpart Island more than 100 ; as the name implies, they consist of five

principal, with numerous islets, especially to the north. About thirty-five

miles to the south of these islands, a group of lofty rocks rise out of the sea;
and twenty miles from the south-west coast of Kinsiu lie the Koski Islands,
the largest of which is ten miles long, the second about five, and the others
mere rocks ; and at the distance of eight, twenty-five, and twenty-two miles

respectively are Tsukurase, Hoche-Poncie, and lugersoll rock, which unite the
northern chain with that forming the southern limit of Van Dieman's Strait.

Koche-Poncie Island is 1050 feet high.
In the centre of the Strait of the Corea lie the islands Tsus-sima and

Tutchin, separated by a very narrow strait, and occupying an area thirty
-

eight miles in length and twelve in breadth; a chain of lofty hiUs runs through
tlie whole length, opening to the east and west in fertile valleys ; the coasts

are much indented. They are distant from the Gotto Islands thirty-five, and
from the Coroa thirty miles.

The Peninsula of the Corea is above 300 miles long, and from 100 to 150
broad ; it is for the most part low, but rising to the north, and on the north-

east, mountains 6000 feet in height approach the coast ; of these. Cape Ducos
forms the south-east extension, in lat. 38° 10' ; they extend round the west
and north sides of the Sea of Japan, and in Mount Hienfoung attain an
elevation exceeding 8000 feet. The coasts, which are lofty, rise in Cape Bruat,
near the 43rd parallel, 1500 feet above the sea. Of the bays, those of

Broughton and Y ong Hing may be mentioned in the centre, and that of

Pinghai, in Mhich are the small islands Fan-ling and Tchian-shan. Cape
Clonura, nearly under the 38th parallel, terminates the Strait of the Corea
to the north-east, and from it the southern coast of the peninsula extends
south and west 175 miles ; it is much indented ; Chusan harbour, seven miles

deep and about two wide, terminating in a beautiful sandy bay, opens on the

north point of Tsus-sima Island ; farther west the coast is covered with islands

which form an archipelago between the Corea and Quelpart Island, shutting
in the entrance to the Yellow Sea, into which they extend, and cover 150
miles of the west coast of the peninsula.

3 The Yellow Sea.—If this sea be, as is usual, estimated as within a
line drawn from the Corea to Chusan Island, it will extend about 350 miles

in breadth, and as many in depth, to the peninsula which covers the entrance
of the Gulf of Pechelee, while that gulf and the Gulf of Leotung extend from
north-east to south-west about 250 miles, and from east to west 180. The
characteristic of this basin is its comparative shallowness and muddy bottom,
and, receiving as it does the deposit from the waters of two of the largest
rivers in the world, as well as many smaller, this may be expected to increase.

The line of islands extending from Quelpart to I ormosa would, however,
seem to indicate that this basin should have a larger area, and that its cincture

to the east must be looked for in them : and within these limits its extent

would be 900 miles from north to south, and 700 from east to west ; an area

less important, probably, from its extent, than from the greatness and variety
of the interests centred in it.

Quelpart Island, the east limit of this sea, may be considered the south
of the Corean Archipelago ; for although apparently detached, the presence of
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rocks and shoals, and decrease of deptk in the water, indicate their connexion ; it

is about forty mdes long by twenty-five broad, lofty, well-wooded, and fertile ;

and the southern islands of the Corean chain are of similar character. The
coast of the Corea is little known, but Chui-yieng or Basil's Bay is fit for

small vessels, as Gankeang or Marjoribanks Harbour, formed by Amherst
and other islands, is for those of the largest size. Here the river x a-lu-kiang

joins the sea : it is navigable for twenty -two miles, and beyond this, in Sir

James Hall's group imder the thirty-eighth parallel, there is also good
anchorage.

The long slope of the Corea being to the west, several rivers fall into the

Yellow Sea from this side
; and, although the climate is severe in winter, the

valleys of the Corea may be noted for their fertility. The orange, citron,

mulberry, and grape are found in abundance in a wild state, and fir

timber is plentiful and of fine quality : copper also is found, as are gold, sil-

ver, iron, and coal. Animal life, botli on land and water, is varied and
abundant ; whales and seals miiltiply on the shores

; caymans and serpents of

great size are found in and upon the banks of the rivers. Horses, deer, oxen,
wild boars, panthers, and fur-bearing animals, with water-fowl and game, suf-

ficiently attest the natural richness of this peninsula.
The north-east portion of the Yellow Sea, the Gulf of Leo-tung, is little

known; its shallowness, the severity of the climate, the intricacy of the navi-

gation, and the poverty of the inhabitants, presenting barriers to the extension
of commerce into it ; it may have an extent of 100 miles in either direction ;

its eastern coast is, like that of the Corea, covered with rocky islands : the
water deepens towards the western coast, and here the hills approach the
shore.

The Gulf of Pechelee is better known; it is formed by the projection of
the peninsula Shang-tung, the extremity of which is in lat. 37° 23' N.,
122° 45' E. Off this point is Alccste Island, and to the north, the Mei-tao, or
Black Islands, form, with the continental shore, a strait of the same name.

Under the parallel 37° 30', the Island Leu-chung-tow covers a deep bight,
and forms an excellent harbour : and seventy-six miles from the north-cast of

Sliang-tung, and to the south of tlie bold headland Che-fow-tao, is the harbour
of the same name, also known as Ki-san-seu Bay, which, though covered by a

group of islands, docs not afford secure harbourage. Seven miles to the north-
east lie the Cung-cung-tao Islands, two miles and a-half only from the land ;

and thirty-six miles from Che-fow-tao, is Yang-chow-foo, a harbour of some

iniportance, though not of great natural capabilities. Numerous islands lie

oft these and the other harbours of this coast, and extend in the Sha-loo-

poo-tien Islands. Towards the Gulf of Leo-tung Lea-chow-ibo is a port at

tlic mouth of a river on the south side of the gulf, marked by bold clifl's.

The Pei-ho, or White Hiver, though fiowing through a bold country, is re-

markable for the level surface of its channel : at a few miles fi'om the sea, it is

only half-a-mile wide
;

it is navigable for nearly 100 miles, to Tong-chow-foo.
The junction of the Eu-ho or Yun-liang-ho, with the Pei-ho, forms the Ta-kao,
or Great Mouth

;
tliis is obstructed by a bar nearly dry at low water. To

the north and east, distant about twenty miles, are the Sha-loo-poo-tien Islands,

or, as the name implies, Thunder and Lightning Sands.

The AVhang-lio, or Yellow lliver, has, from tlie colour of its waters, the
same name as the sea; it has already been described as a deep, rapid, tur-

bulent stream, offering few advantages for navigation; its principal mouth ia

narrow, but it enters the sea by several, none of which are nuicli known.
Between this river and tlie Yang-tse-kiang is a vast alluvial deposit, extend-

ing 150 miles along the coast, from which shoals
project

for fifty miles to sea-

ward. The mouth of this river forms a triangular bay, presenting a base of

sixty miles to the sea ;
on the south side is the Islancl of Taun-ming, fifteen

miles long by five broad, which is also low, and of alluvial formation.
Within the channel formed by this island and the main is the inlet of

Woo-sung, or Shanghai, eighteen miles from Cape Yangtse. This inlet or
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river is about half-a-mile wide, but has not deep water for large sliips within
five miles of the port of Shanghai. The fresh water of the Yang-tse-kiang is

often perceptible out of sight of land. Hang-chow Bay opens to the south of
the Great Eiver, extending about sixty miles from Yang-tse Point to Chusan
Point; on the northern side is the harbour of Cha-poo, which, though shallow,
is thought superior to many on the coast. Here the land is still low, but rises in

the interior into undulating and
hilly country. The true mouth of the river

Tchin-tang is eighty miles from Cape Yang-tse ; Chusan Island, giving
name to a small archipelago, lies near the southern entrance. This island is

twenty miles long by ten broad ; it has four ports
—

Ting-hae, Ching-kea-mun,
Ching-keang, and Sliaavu. The first is difficult of entrance, from the rapidity
of the tide among the islands which cover it. The second may be noted
for its fisheries : the harbour, covered by the Island Lokea, is good, though
small. The Chusan Archipelago is rocky

—
rising 500 feet above the sea.

Ching-hae and King-po are situated on a creek, to the south of Chusan ;

of these, the latter is the port ; and they are eleven miles distant by the

river, which is shallow and about two-thirds of a mile ia width. To the
south is Nimrod Sound : here the coast partakes of the elevated character of
the Chusan group. Nimrod Point being high, the sound is thirty miles deep
by two and a-half broad. The principal entrance to the south of Lu-whang
Island being ten miles broad ; the south face of this island has two deep in-

dentations with sandy bays ; it is about ten miles long and six broad, and

rising in peaks, the highest of which exceeds 900 feet.

Shei-poo Harbour to the south forms an extensive basin at higli water, but
at low tide dwindles to a narrow channel ; it is covered by Tung-mung Island,
and is connected with San-moon Bay to the west

;
ofi" it are the Kweshan

Islands, eleven in number ; the largest is three miles long, and rises 500 feet

above the sea ; its coast is steep, with high cliff?!. On the main the
hills rise 1000 feet abruptly from the sea, and off it are numerous small
islands. San-moon Bay extends twenty-five miles, and to the south is another
wide opening, into which the Eiver Tai-chow is discharged. Similar in cha-

racter is Wan-chew Bay, having Great Samp-wan Island to the north, and
Wan-chew Eiver to the west; this river is not navigable for vessels of burden.
To the south lie Pi-q\ian and JSTam-quan Harbours ; the latter with a tortuous

channel for more than fifteen miles and deep water, the former open to the
south-west with only fifteen feet. The country here is lofty, and very irre-

gular in outline, and well marked by the Peak of Pi-quan. Sam-sah Inlet is

one mUe and three-quarters wide, and about twenty deep ; and to the south,
another gulf, ten miles deep, opens. More southerly still, is the entrance of the
Eiver Min. This river presents a narrow, difficult, and changing channel,

trending southward for about ten miles, and then westward for about as

many more, to Fou-chow-fou. The land here rises 2000 feet above the sea,

and the islands, which form a belt about twenty-five miles from the coast,
are all lofty and of well-marked forms. Hae-tan Island forms with the main
the strait of that name : the island is of irregular shape, and about fifteen

miles long ; to the south is the Huug-wha Channel and Sound, receiving the
river of the same name. The coast here is verymuch indented, but Matheson
Harbour is not well sheltered, and Chin-chew Harbour is shallow. The most

important inlet of this coast is Hooe-tow Bay, which extends to the south in

Amoy Harbour, from which it is divided by Quemoy Island. At the entrance

of the harbour are six islands, of which Tae-tan is the highest, rising in a conical

peak ; under this island is the principal anchorage, the water within being
shallow, and after encompassing Amoy Island, forms Lung-seu Bay, seven
miles in depth. This bay offers shelter for any number of vessels. The coast

to the south is marked by the Pagoda of Nantai, 1720 feet above the sea.

Ton-sang Harbour is one of the best on the coast of China, and marked by a

saddle-shaped hill, rising 930 feet above the sea ; the east side of the entrance
is steep to, but the banks within are shoal. Several isolated peaks mark this

coast; none, however, reaching 1000 feet in height. Owick Bay and Chauan
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Bay are good anclioragos, but partially exposed ; southward are Haii-liae-

mun and Tungas Rivers ; Hiecliacliin Bay extending twenty miles, and
Hang-bai Bay still farther south, forty miles wide ; on the north side of which
is Tysami Inlet ; the channel is 200 yards wide, but shallow. Tysami Mound,
an artificial cone, on the hills to the south-east of Hang-hai Bay, is 960 feet

above the sea.

Numerous islands lie off this coast, rising about 300 feet ; and at the west

point of Bias Bay the hills on the main attain an elevation of 2800 feet. Tiie

south point of this bay is an irregular peninsula, forming on the norlli

Typoong Harbour, which is covered by Lokaup Island, and aflbrds secure

anchorage. On the north of Bias Bay is Fan-lo-kong Harbovir, tlie entrance
to which is one mile and a-half wide ; it is about six miles long, and deep
enougli for large vessels. This bay is studded with islands, and Pedro
Blanco Island lies twenty -five miles east of its noi'th point.

The beautiful island of Formosa, called by the Chinese Tai-wan, is about
200 miles in length and sixty in breadth, of an oval form, and separated from
the mainland by a strait, eighty miles wide in its narrowest, and 150 in its

broadest part. A range of mountains runs through the entire length of the
island ; to the south-east these appear volcanic ; one volcano, fifteen miles
from the coast, rises 1850 feet above the sea, and the other peaks do not pro-

bably exceed 2500 ;
in the centre, however. Mount Morrison rises 10,800 feet,

and towards the north the greatest elevation is above 12,000 feet ; many of the

peaks are covered with perpetual snow, and the east side of the island is

generally mountainous and the coast precipitous ; on the west, however, an

undulating plain extends from the mountains to the sea, the soil of which is

abundantly fertile, and produces with most tropical fruits those common to

temperate regions. The island abounds in timber, and one of its chief pro-
ducls is sulphur.

The coast of Formosa is seldom visited, as it lies in the centre of the dis-

trict of typhoons. The west coast has inlets, but they are covered by sand

banks, Tyowan Harbour, at the south, only admitting small vessels ; at the
north-west is Tamsin Harbour ; and at the extreme north, Kelong or Killou

Ilarbour, of which the outer bay is spacious, but the inner has only three
fathoms of water over tlie reefs which cross the entrance. The east coast is

rocky, and comparatively unbroken. Formosa Channel, between the island

and the Pescadore and Formosa banks, is about forty miles wide, while the
Pescadore Channel between tliose islands and the main is 110. This group
consists of several islands, mostly united by reefs; the largest of which is

named Pongliou or Pehoo ; it has a harbour to the west, between it and
Fisher's Island, extending six miles long by two broad ; many small islands

lie off the west coast of Formosa.
The east side of Formosa is remarkable for a volcano, seen in 1853 in active

operation, fifteen miles to sea. On this side, also, the Miacosima Islands

form in two groups, of whicli the western is 100 miles from Formosa, and
consists of two principal islands, Kokien and Patchung, the former twelve miles

long by ten broad, the latter twenty by ten, the strait between being six miles

wide ; and some smaller islands, extending thirty-five miles, \\ ith a navigable
channel between them

;
in the former is Port Cockburn, and in the latter

Ports Haddington and Providence. The north-east group consists of the

island Typing and some small islets ;
it is fifty miles distant from the other.

Typing is triangular, having a base of fifteen miles. Olf the reefs to the

north, Broughton was wrecked in the Providence in 1797. Twenty miles to

the south lies the solitary island Ysima.
The Lcucheii or Lndin Islands are distant from Typing 150 miles, and

420 miles from the main, measured from Koomisaiig, a small island lying
>;ty

and twelve broad. The northern end is high, bold, and well wooded, the north
forty-five miles to the west of Great Luchu. This island is sixty mile

lying

,'slong

cast abrupt and barren, the south-east low, the south, south-west, and west of

moderate elevation and very fertile. JSapa-kiang lload on the south-west, and
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Port Melville on the nortli-west, are the principal ports ; both are protected

by reefs, as is also the deep inlet called Barrow's Bay ; on the east side, and
to the south-east, shoals and reefs cover the coast. Port Melville is separated

by a rocky peninsula from Deep Bay, so called from the depth of water. A
chain of islets and reefs unites Luchu to the Japan Islands, from which it is

distant 300 miles.

CHAPTER XLII.

THE CHINA SEA AND ISLANDS.

§1. The east coast.— 2. The islands.—3. Borneo.—4. Tlie volcanic belt. *

THE China Sea.—This extensive seals formed on the west by the coa>:t of

China, and on the east by Borneo and the Philippines, while its southern
limits are the islands of Sumatra, Banca, and Billiton, to the south of the

Equator, and its northern, Formosa and the district of Fokein, under the

twenty-second parallel N.L. As the eastern cincture is marked by the irre-

gular coast of its islands, so, correspondingly, the west is by two deep gulfs,

viz., those of Siam and Tonkin ; these are separated by the peninsula of

Cochin China, 400 miles in length, and about the same breadth, and bounded
to the south and west by the Malay Peninsula, stretching south and east 600

miles, covered by the large island of Sumatra to the south. This sea is cha-

racterized by the shallowness of its water, its numerous banks and shoals,
and by groups of small islets to the south, where fifty fathoms is the extreme

depth ; in the Gulf of Siam it is not so deep, nor does it exceed that depth
in the Gulf of Tonkin ; indeed, the south extremity of tlie peninsula of Cochin
China is one vast alluvial deposit. The entire length of this sea is 1600 miles,
its breadth in the centre 500 miles, and from Palawan to the head of the

Gulf of Tonkin 900 miles, and nearly as much from the coast of Borneo to

the head of the Gulf of Siam.
The north-west coast of the China Sea forms a series of irregular curves,

more or less indented to Canton Piver ; of these, the principal are Hie-che-

chin, Hong-hai, Bias, and Mirs Bays. The former is extensive, but open to

the south ; it is shallow and with a muddy bottom. Tlie anchorage of Ten-

guen, near the eastern point, and the land surrounding the great bay, is covered

by the rocky island Kemsue ; there are here numerous rocks, and indentations

spacious enough but too shallow to form good harbours. Hong-hai Bay is also

large, its surface dotted with islets, of which Hong-hai, in the centre, is the

largest ; it has a harbour, Tysammu, of moderate depth and capacity, on the
east side. This bay is also shallow and open to the south-west. Pyramid
Point, the south extremity of Lokaup Island, marks the entrance of a deep
and safe harbour, called Bias Bay or Tyloso ; between this point and "VYoong-
mon Island the entrance is three miles wide ; the harbour is nine miles deep
and four and a-half broad, with ten fathoms at the entrance, but shoahng
towards the shore, which is formed on the north and east by high lands, and
on the south by islands which separate it from Typoong Harbour. This har-

bour lies to the east of Mirs Bay ;
it is double, the outer afibrding good and

safe anchorage for large vessels, the inner, only fit for small craft and boats.

Mirs Bay, the Ty-po Bay of the Chinese, is extensive, and affords good an-

chorage, but is open to the south and west ; its water is deeper than the

others already named, having ten fathoms near the east shore, which is bold ;

the entrance is five miles wide, but divided by a rock near the centre. Off
the whole length of this coast are numerous islets.

* See Crawfurd's Indian Archipelago.
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The Canton Eiver is in extreme breadth across the mouth nearly sixty
miles, but carries only nine fathoms water in the entrance, which is divided
into one broad and one narrow channel by the triangular island of Macao,
called by the Chinese Gaow or Osmoon, which terminates to the south in a

high peninsula, on which the town of the same name is built ; it is about

thirty-five miles long and fifteen broad. Several small islands lie off to the

south-east, and others are continuous to the north-west, up the channel of the
river. The south-west side of the island forms with the main a bay at the
mouth of the Typa passage, and the harbour of Macao is formed by the penin-
sula and the island Tweelien ; it is large, deep, and safe. Lintin Island and
shoal lie to the east of the main channel; the entrance to which is between
Macao Island and the Grand Ladrone, which are twelve miles apart ;

this is

a long, narrow, and lofty island, about fifteen miles long. To the east of
Lintin is the Fan-sheeak Channel, with deep water for large ships. The
Bocca Tigris, or Hoo-tow-moon, forms the approach to Canton Elver.
Near the middle of this is the island Wang-tong, between which and Anung-
hoy Point is the principal entrance : about twenty miles above is the second

bar, where large ships used to receive part of their cargoes ; and about half-

way between this and Wampoa anchorage, is the first bar, formed by a sand-
bank and reef, stretching eastward. This anchorage is safe, but confined ;

covered on the south by two low islands, and on the north by the island of
the same name ; these divide the main stream from Junk Iliver, the channels
of which separate a little below Canton. This river, called by the Chinese

Choo-keang, is easy and safe of access to large vessels, as far as Wampoa ;

but from thence to Canton the water is only deep enough for vessels of
moderate size.

Of the islands about the entrance to Canton Eiver, the Grand Ladrone,

already referred to, is the most remarkable, as directly fronting the entrance ;

it is steep and bold, culminating in a bold dome to the north-west. There
are several channels and anchorages among these islands ; of the latter Urms-
tons Bay or Toonko Harbour may be mentioned, as well as Tonghow Cove ;

this, situated on the north-west of the island of the same name, is a small but

very secure harbour, capable ofreceiving large ships. Another cove is found
on the north-east of Lamma Island.

Hong Kong Island, distant from the north-cast of Lamma Island two
miles, is about ten miles long by five wide, of irregular shape to the south

and cast, forming safe bays for small vessels. Tylam, or Hong Xong Harbour,
formed by the south-east point of the island, is one mile wide, with six

fathoms water. This island is mountainous.
To the west of Canton liiver are the 6t. John's Islands, extending about

thirty miles from north-east to south-west, forming a deep bay in the centre,

where they are united by an isthmus of sand ; to the south is the Island of

Hawcheun, or False St. John's, which, witli the Island of Xamoa, forms the

harbour indifi'erently known by both names. These islands are lofty, as

are the otiiers to the west, as the name Hai-lui-shan indicates ; here is also

a safe harbour, but the most important harbour on this coast is that of Tie-

pak, or Tie-pie-hien ;
tliis is shallow, and unsuitcd to large vessels, termi-

nating in extensive mud fiats
; yet the country rises boldly round it.

A peninsula, eighty miles long by fifty broad, separates the (xidf of Tonkin
from the China Sea, off which, to the south, lies the IslaTid of Hainan, of an

oval figure, l.^O miles long by eighty broad ;
the channel, separating it from

the main, is thirty miles long and ten broad, with a cluster of shoals at the

east entrance, and tiie small group of Tyshan Islands on the west.

The twentieth parallel of north latitude intersects the western extremity of

this channel, and the centre of the Gulf of Tonkin, marked by Nightingale
Island, which is of triangular shape, and ten miles long by three broad.

The cast coast of Hainan does not present any good harbours ; it is

marked by the lofty ])eak of Tongcu near the centre, ofl' which is the island

Tinhora. Galong Bay and Yuliu-kan Bay, near the south extremity, afford
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nnclioraf]fe for small vessels. The coast is said to bo covered with roots and
shoals : the interior is hii^h and irrofrnlar in outline ; the mountains are

covered with forests, but extensive plains afford space for the cultivation of

rice, sugar, tobacco, &c. The east coast is steep, the west low, with shallow

water. The entrance to the gulf is due north from Cape Ilappoix to Hainan
IGO miles, from Fralcati Island to Hainan east 145, and from tJie line thus

formed to the head of the gulf, 200 miles. This gulf is little frequented.
From Point Canis, in 20° 10' N. lat. and 109° 50' E. long., the coast

trends north ninety miles. Off the centre of this coast lie the small islands

Guie-chow and Chayung, distant about 30 miles. The north coast is irre-

gular in outline—probably of alluvial formation—and covered by groups of

islands ; of these Houang is the most important : it is ten miles long

by five broad. The north-M'est coast is higher, and has numerous islands olf

it ; of these, Gowtou, or Pirate Island, to the north may be mentioned : it is

about ten miles long. Here are two deep bays, one of which, Chokum, receives

the Sang-koi Eiver.

Hue Eiver is the most important on the Gulf ofTonkin ; it is situated near
the southern extremity of the entrance ; it has good anchorage, but a bar at

the mouth, with only two fathoms water. The city of the same name is

some four leagues higher up the river. To the south of Point Happoix is

Port Quiquick, lying at the foot of high mountains ; it is six miles broad
and four deep, and affords good anchorage. Happoix Eiver extends some dis-

tance inland. The Island of Pulo Canton, or Collaoray, lies off this coast,

which is high and bold, rising in mountains inland. Qui-chow Harbour affords

good anchorage to the west of Cape San-ho, and there are other small coves

and harbours ; but Phuyen Harbour is esteemed one of the best in the world ;

it forms two outer and one inner harbours ; the former known as Xuandai and

Vung-lam afford good anchorage; but the latter, Vung-chao, is entirely lantl-

locked, encircled by mountains, and has good anchorage in five fathoms
water. The country here is very beautiful and fertile. Phuyen Bay is

bounded to the south by Cape Varela ; a steep cape, marked by a lofty moun-
tain. To the south of this is Hone Cohe Bay, surrounded by mountains,
and the entrance covered with islands. Farther south is Nhiatrang Eoad,
receiving the river of tlie same name ; and still farther, Camraigne Harbour,
the southern limit of which is Cape Varela-false ; or Muidavlaicli. This har-

bour is double ; the outer covered by Tagne Island, the inner an extensive

lagune, both safe for all vessels. Into the north extremity of the lagune a

river, having its rise near Nhiatrang, flows through a sandy plain, having its

course parallel for thirty miles to the coast, from which it is only separated by
sand hills. Southward of Cape Varela-false is the deep basin Vung-gang, sur-

rounded by lofty mountains. Phaurari Bay extends to Cape Padaran, to whicli

point the coast has a southerly trending, but beyond which it turns to the west
and south. The land here is high, marked by Mounts Guio and Taicon ; off

it there are reefs, and at about seventy miles distant Catwick, Pulo Sapata,
Pulo Ceicer, and other islets and rocks form a dangerous group. They are,

however, mostly lofty, and can be seen from some distance.

Cape St. James, in lat. 10° 16' N., long. 107° 4' E., forms the north point of
the entrance of Saigon Eiver, called also Gagneray Bay, and, indeed, of the

estuary of the Ma-kiang also, which, across the deltic islands at the mouth of
the latter, is sixty-five miles. The mouth of the Saigon is twenty-five miles

wide, and the river is navigable for the largest ships. Gagneray Bay receives

also Cualop Eiver, navigable for small vessels. The Ma-kiang or Cambodia
Eiver has three principal mouths, the westernmost being the ship channel ;

its entrance is, however, impeded by sand banks and deltic islands, which
extend for 100 miles up the channels, and for fifty miles in breadth. From
the entrance of this river to Pulo Oby, ninety miles, the coast is of alluvial

formation, perfectly flat, and traversed by channels, connected probably with
the Ma-kiang, some of which open into the Giilf of Siam. This extensive
deltic formation is covered with trees.
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Pulo Condore, the principal island of a group of the same name, is about

nine miles long and four broad ; has on the south-east a considerable bay,
covered by islands. The harbour here is well sheltered ; the island is hilly, cul-

minating 1800 feet above the sea, and covered viith timber. This group lies

fifty-five miles south of the entrance of the Ma-kiang.
Pulo Oby, the north-east point ofthe entrance of the Gulf of Siam, is formed

ofseveral hills, of which that in the centre is the highest, and is twenty miles

long by eight broad ; from hence to the coast inside the Great Redang, the

entrance of the Gulf of Siam is 200 miles wide, and from thence to Bankok, at

the head of the gulf, exceeds 450 miles in length. At the head of the gulf
Points Liant and Cin contract the width to sixty miles, forming an inner gulf
or bay. The east coast of the Gulf of Siam is but little known. Pulo Oby-
false Island lies off the coast thirty miles north-west of Pulo Oby, and the

coast forms a deep bight of 130 miles, inclosing a considerable island, named
Koh-tron, twenty-five miles long by ten broad. Beyond this is Kapousong
River, and thirty-five miles farther. Cape Samit, 120 miles from Cape Liant ;

ofi" this coast, are Chang-koh-koot and Koh-kong Islands
; the latter about

fifteen miles long. There are also islands off Cape Liant as well as M'ithiu

it, of which Bamphasoi, the largest, is fifteen miles long.
The delta of the river of Siam occupies sixty miles of coast, and extends

inland thirty miles ; the best navigable channel is that to the cast, •n here
the land rises ; the entrance is about a mile wide, and large vessels can ascend
to the island of Bankok, about thirty miles from the sea. Twenty-six miles

south of the entrance to this river a group of islands form Ko-se-chang Har-
bour; to the west the coast is nearly straight for ninety miles to Point Cin,

trending southerly, beyond which a deep bay stretches for 175 miles to Point
Carnam ; here the coast is hilly. "Within this bay are several islands, ofwhich
the principal are Bardia, Sancori, and Carnam, besides the numerous islets

of the Larchin Archipelago. Sancori is ten miles in diameter, and Carnam is

lofty. Numerous rivers break the coast line to the south, of which Carnam,
Ligor, and Boudelon may be noted. 02" the coast, between these latter, lies

the island Tantatam, forty miles long by twenty broad ; the channel between
it and the main is ten miles wide, forming a deep bend to the south,
called Sangosi Bay. To the south, arain, the Gulf of Patani, opening
to the north, extends for fifty miles. Irom Cape Patani the coast trends
north-east for ninety miles, broken only by the mouths of Bigana, Calanam,
Blanam, and Tringany llivers, none of which are navigable for vessels. The
Redang Islands lie from ten to twenty miles ofi" this coast. North of this are

the Printian, Latinga, and other groups, and off Cape Patani, Pido Sonu,
fifteen miles lonij;. The Great Redang is high, of considerable extent, and has
a harbour fit for small vessels. Below this the coast, although it is slightly
indented, becomes hilly, and is broken only by Tingcram and Pahang
rivers, distant sixty-five miles ; the former is barred with rocks, and tlic

latter with sand-banks. Of the coast from this river to Singapore Strait (140
miles) nothing need he said.

2 The Islands.—To the south and cast are several groups of islands ; of
these Tambelan, situated just north of the Equator, and distant sixty miles
from Borneo, and Vl^) from Bintang, extends for seventy-five by sixty miles

in area
;
the easternmost is Great Tambelan, having a shelti'red channel

on its west side, and an extensive basin or harbour on the east. These islands

are mostly elevated. The Anamba group cover about the same area, but the

islands are larger, and form two groups, the nortli-east consisting of Mat a,

]\Iiobour, Siantan, and others, of which Mata is ten miles long; and tho

south-west consisting of Djimaja, about the same si/c ns Mata, and somo
smaller islands. This island is 120 miles from the Malay coast, seventy
from the island of Tioman, and thirty from the north-west group. These
islands are high and fertile, and tho northern group aflbrds convenient

anchorage.
The Natuna group lies about 100 miles north and west of Mata ; the largest
IL L L
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is called Pulo-Honf^-soran by the Malays ;
it is about thirty-five miles long by

twenty -five broad, high rocks and cliffs at ihe north, and its coasts covered with
reefs. Sixty miles south-cast of the GreatNatuna lie the South Natuna8,a group
extending over an area of above forty miles square. The two principal islands

are Soidi and Sirbassen ; these are surrounded by numerous islets aud coral

reefs, the most southerly of which is distant from Point Api, on the coast of

Borneo, only fifteen miles. To the north and east these shoals extend oif

the Mcst coast of the islands, bounding the China Sea for 700 miles in length

by 300 in breadth. Of the other shoals, IMacclesfield bank, extending 100
miles by seventy-five, and the Paracels sixty miles by thirty, both lying off

the Gulf of Tonkin, should be mentioned, as also the Pratas shoal ofi"the mouth
of the Canton Eiver.

The southern cincture of the China Sea is formed by the islands of Bin-

tang, Lingen, Bauca, and Billiton
; the former is separated from the main by

the Strait of Singapore, and from the second by Brio Strait; it has several

others surrounding it, especially to the south and west ; it is of irregular
form, thirty miles long by twenty broad, and presenting two deep bays on
the south ; it is lofty, culminating 1300 feet above the sea, and watered by
five small rivers ; it is distant ten miles from Eomania Point, the south ex-

tremity of the Malay Peninsula. Mallan and four smaller islands lie to the

west, Pajang to the south and east, aud some islets to the east; Linga or Lingen,
the most lofty of this chain, culminating 3750 feet above the sea, is distant

fifty miles ; it is covered with primeval forest, aud extends thirty-five
miles in length by fifteen in breadth, presenting a deep bay at the eastern

extremity ; Lobau and some other islands lie to the north, aud Sinkro to the

souih ; it is distant from Banca eighty-five miles.

Banca is an island of irregular shape, but exceeding 100 miles in length
and thirty in breadth, having a deep inlet at its northern, and a small island

covering its southern extremity ; its south-west point is opposite Palembang
Biver, on the coast of Sumatra, and gives name to the principal strait by
which the Strait of Malacca and the China Sea are entered from the south ;

the strait which separates it from Sumatra varies from three to eight miles.

The Bay or gulf of Klabat, at the northern extremity, is more than twenty
miles deep, and the chain of mountains which runs through the island culmi-

nates above it in the peak of Maras; Mount Monopin does not reach 1000 feet.

Much of the surface of the island is marshy ; it has no lakes, but numerous
streams, and is covered for the most part with fine timber, yet is not con-

sidered fertile ; it produces most minerals, and especially iron and tin. Banca is

separated from Billiton by Gaspar Strait, which is about sixty miles wide, and
marked by two small islands, lying off' the two principal islands, and one
with some rocks in the middle of the Strait. Billiton is a quadrangular island,

about forty miles in diameter ; it is lofty, and resembling Banca in its pro-
ductions, and especially tin, which is not found eastward of this island. The
coast of Billiton is indented by three bays

—one at the north point, at the
mouth of Tieroti Biver, Linga Bay to the south, and one at the south-east

extremity, but on this side the water is shoal ; it is separated from Borneo

by the Carimata Channel, 130 miles in width, measured from the east point
of Billiton to Sambas Point on the island of Borneo.

3 Borneo.—Borneo may be considered the largest island in the world,
Australia alone excepted ; it forms an irregular triangle, having its base

to the south 480 miles, its western side 600 miles, and its eastern 650 ;

its coast line is estimated at 2000 miles, its greatest breadth is under the

first parallel of north latitude, where it extends 600 miles from east to

west ; its extreme length is 700 miles.

This island has four well-marked divisions : the north-west coast separated
from the rest of the island by a mountain range, which extends from the north

angle for two-thirds of its length ; a south-west, south and east basin, sepa-
rated from each other by two spurs from the chain already noticed, which
stretch towards Capes Sambas and Salatan on the south-west and south-east.
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Of the interior very little is known, but the exploration about to be com-
menced wUl, if successful, leave little to be desired.

Borneo is separated from Palawan, the south-westernmost of the Philip-

pines, by the Strait of Balabac, so named from the small island of that name,
which lies off the south point of Palawan, as that of Balambangan does off

the north point of Borneo. The former is fifteen miles long and ten broad,
and has a harbour on the east side called Dalawan ; the latter, more correctly

Blambangan, so named from its palm trees, is about fifteen miles long by
three broad ; it is hilly, and has two small harbours ;

on the east side it is

sterile. The neighbouring island of Bunguy is more than double the size of

Balambangan ; it is mountainous, and culminates 5000 feet above the sea.

The strait leading into the Sooloo Sea is twelve miles wide, and marked in the

centre by Sandy Islet.

To the south of Balambangan the coast of Borneo forms a deep bay, ex-

tending southwards twenty-five miles, and fifteen in width, with an inner

harbour at the south-west ; from hence a broken, irregular coast stretches 150
miles to the south-east, in the centre of which is the deep bay of Lambook,
thirty miles wide ; to the south again is Sandakan Bay, about ten miles

across, landlocked, and having some islands within it. The north-east ex-

tremity of Borneo is a peninsula projecting sixty miles, and twenty in width ;

it covers Darvel Bay, an extensive sheet of water thirty miles wide at the

mouth, with numerous islands ; a feature continuous along the east coast of the

great island. In the centre of this coast a great bight or bay, nearly 100
miles wide, seems to extend to the south, and beyond the peninsula or island

which forms its southern extremity. Cape Kumungun, the eastern extremity
of the island, projects at ninety miles distance. Within the bay or gulf thus

formed, two considerable rivers flow into the same estuary, as do several

smaller streams, into the more northern bay. This coast is low.

To the south of Cape Kumungun or Kaneeoungan, the coast trends to the

west and south, encircling the island Pamarong, thirty-five long by twenty
broad ; to the south of which the Eiver Goti or Coti enters the sea by several

mouths. Southward stUl is the Gulf of Passir, seventy mUes distant from
the Goti Eiver, receiving a smaller stream.

Off the south-east point of Borneo lies the island Laut or Laut Pulo, the

west limit of the entrance to Macassar Strait ; it is of oval form, fifty miles

long by twenty broad, and forming a deep bay at the northern extremity.
This island is mountainous and covered with forest ; the strait which separates
it from the larger island is ten miles wide. From thence to Cape Salatan,
the southern point of Borneo, is eighty miles ; here the principal spur from
the main chain of mountains reaches the sea, and to the west of the

cape is the Iliver Banjer or Burito. The mouth of this river may be
seven miles wide, and its estuary extends inland more than twenty miles,

where it divides, receiving the waters of the small river of Martapura
from the east ; beyond are Little and Great Dyak Rivers, the former of

which may have a course of 3(X) miles, and tlie latter of not so many,
but its mouth is the more extensive. The rivers Mendawi and Pembuan also

break this coast to the east of Plat Point, which is distant respectively from

Cape Sakatan 170, and from Cape Sambas or Sambar 110 miles ; between
these latter, the river of Kotta Waringin falls into the sea ; it rises in the

Lake Muwara Kajung, about fifty miles inland, and probably twenty-five
miles long.

The south-west coast of Borneo is more indented than the south ; and to

the north of Cape Sambas are Laag, Kimpal, and some other small islands,

and to the north of Cape Brie, seventy-five miles from Cape Sambas, a

considerable river enters the sea to the south of the Bay of Sitkadana;
north of which, again, is the mouth of the Simpang liiver, from whence the

coast trends west round the island Mayang, which is of triangular form,
and about twenty miles long ; from which, towards the south-west, distant

about forty-five miles, is the small island Carimata, or Kerimata, about nine

L l2
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miles long ; it is lofty, rising 300 feet above the sea ; and bet\reen these are
several small islands and reefs. This island gives name to the passage to the
west, between it and Billiton, from which it is distant seventy-five miles.

To the north, the river Pontianak disembogues by several mouths, which
appear to cover about seventy miles of coast. The south-east mouth seems
to be the Niejak Kiver, and the northern, where another smaller river is

confluent, the Pontianak. This river, under whatever name it should be
mentioned, is the largest in Borneo, both as to length and drainage area ; it is

also remarkable as having one of its sources in Lake Malayu, which is

estimated at twenty-five miles long by twelve broad, but not exceeding
twenty feet in depth ; it is distant from the west coast 135 miles. Beyond is the
inlet of Kubu or Booboo, lying in the centre, to the south of Cape Sapu,
and farther north are the Mampawa and Sambas Rivers, the latter, though
small, having a considerable estuary. This coast is low, deltic, and has many
reefs off it ; it terminates at Api Point, about 170 miles from Magany Island ;

from this point the coast trends east twenty miles to Cape Datou, then south-
east forty, to Capes Sipang and Sarawak River, and thirty more to the river

Loepar or Lupar, at the extremity of the bay formed between Cape Datou
and Cape Sirik, which are 100 miles distant. The river Sarawak is formed ,

by two streams, which from their confluence flow for twenty miles to the coast,
and enter the sea by two principal and several smaller mouths, forming a
delta about fifteen miles in extent. The eastern channel, called Morotabas,
is navigable for large vessels, and is about three quarters of a mile broad.
The Lupar has an estuary extending thirty miles in direct distance into the
land ; the river is small. Between Cape Sirik and Barrow Point, distant
200 miles, the coast is almost unbroken, as it is also from the latter to Bruni
Blufi", distant seventy-five ; within this, however, is the most important bay,
and, in a commercial sense, the most important river and island on the coast
of Borneo. Bruni, or Brunai Blufi", is distant from Kalias Point, the opposite
side of the entrance to the bay, twenty-five miles ; the bay is double with that
at the entrance of Bruni Eiver, lying to the south ; the point of divergence
of the channels surrounding the island Muasi, by which the Bruni reaches
the sea, is fourteen miles. Here rich seams of coal are found, as also in the
island of Labuan, off Point Kalias, fourteen miles north-east of the mouth of
the Bruni, forming a sheltered and safe harbour ; it is triangular and about
twelve miles long by five wide ; the southern shore is about six miles long,
and has a small harbour, covered by the island Daat, which, with nine more,
lie off to the south

; part of the island is high and covered with timber ; much,
however, is marsh land, producing only mangroves, rattans, and palms ; the

coal, which is excellent and found in thick seams, is for the most part at the

northern extremity. From hence to Sampanangi Point, 130 miles, Gaza Bay,
behind Yangaut Point, and Amboug Bay, lying at the base of Mount Kini-

balu, may be mentioned. This mountain, an isolated mass of sandstone, resting
on syenite, rises more than 10,000 feet above the sea, and has, it is said, a con-

siderable lake at its base. The western chain of mountains culminates to the

south near Lake Malo, 6,000 feet above the sea ; a Mount Tebang, in the

centre, is also considered lofty ; the other ranges vary from 2000 to 3000
feet in elevation. The vegetation of Borneo might be taken as a type of the

whole archipelago ; it is covered with a rank dense forest ; benzoin, eagle-
wood, and gutta percha abound ; gold is found on the west coast, and the

mountains are said to be rich in minerals. Its widest part is under the

Equator.
4 The Volcanic i?eZ^.—Beyond the southern cincture of the China Sea the

great volcanic belt of Sumatra, Java, and their accompanying islands, stretches

with a gentle sweep to the south-east and east, between the 95th and 130th meri-

dian of longitude, and uniting the great island of Austraha to South-eastern
India and the peninsula of Malaya.

The great island of Sumatra is separated from the Malay peninsula by the

Strait of Malacca, which is 500 miles in length, Mhile in breadth it varies
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from 300 to fifty miles ; at the south-east extremity the available passage is

narrowed by the small islands lying to the south and west of Bintang, to about

twenty miles ; and several islands lying on the north coast of Sumatra also

contract its channel. The strait proper is, however, the portion included
between the south coast of the Malay Peninsula and Svimatra, which is about
160 miles long, fifty in extreme breadth, and thirty from the coast of the

islands K-oupat, &c., to the main ; the passages between Lingen and Banca
must be considered as separate straits, and may be named from these

islands.

The island of Sumatra or Samatra lies nearly south-east and north-west, is

about 1000 miles long, terminating in a peak to the north-west, and being
180 mUes broad at the east ; its most northerly point is in N. lat. 5° 45',

its most southerly in S. lat. 5° 55', and it lies between the 95th and 106th
meridians of East longitude ; it is in size next to Borneo, which it much
exceeds in length, and is nearly double the size of Great Britain.

A range of mountains stretclies through the island near its western coast ;

its eastern is formed by vast alluvial deposits, and its principal rivers flow into

the Straits of Malacca, Lingen, and Banca. The mountains, many of which
exceed 10,000 feet in height, culminate in Luse, near the northern extremity,
11,000 feet above the sea ; in the centre are five active volcanoes ; of these

Talang rises 10,250 feet, Marapi 9500, and Barapi 6000 feet ; 15,000 feet has,

however, been given as the elevation of Singallang in the centre, and others

in proportion. The mountain region aflbrds plains and valleys of con-

siderable extent, those of the volcanic district being fertile, but much of
the other partially, if not wholly, sterile. This appears to be caused by
a strong dry wind, which, for the most part, prevails over the whole ;

the plateaux are thus sterile ;
but the vallej's are fertile and beautiful,

the mountains well wooded, and the alluvial plain, which extends for

600 miles along the north-east coast, with an average breadth of nearly
100 miles, is entirely covered with forests of gigantic growth, in which

open glades are only found on the banks of the rivers. Tlie rivers of Simia-
tra are known only by name. Those of the north-east coast are the Assahan,
Baruman,llakan, Siak, Kampur, Indragiri, Jambi,and Palembang; ofthese the

Siak and Palembang are tlie most important, inasmuch as tlie bars at tiie

mouths and the bore of the tide prevent the others from being accessible to

shipping : the mouth of the first is formed by four considerable islands,

separated from Sumatra by Brewer Strait, which docs not exceed five miles

in width; the latter is formed by three streams, the Kamring, Lamtan, and

Palembang ; has several anastomosing branches in its lower course, and a
considerable delta, extending twentj'-five miles along the coast.

The Indragiri has its rise in Lake Siukara, whicli is about twenty miles in

length by fitteen in breadth, and twenty-four fatlioms deep. There arc

several other mountain lakes in Sumatra, the most important of which is

that of Sapulu Kota at the foot of Mount Marapi, and in one, the name of
which is uncertain, the Kamring has its rise. The rivers of the east coast

are the Masruji and Pagadungan; on the west coast there is only the Singkel.
The mineral products of this island are of considerable importance : lino

seams of coal are reported at Ketch and Pal('nil)ang ; tlie iron ore is of excellent

(juality ; gold is also found, and the metals known in the neighbouring islands

may reasonably be expected here.

The coast line is hut little broken, and there are few extensive bays ;
the

most important is that of Tapanuli, on the west coast, which contains several

good harbours, and to the north the roads of Soosoo, Bacoogong, and Touroo-

mang maybe mentioned, as also tlie port of (^ualla-hattoo : in Si-leaga Bay
tliere is anchorage, protected by the island of the same name, as tlu're is at

Baroos, behind the island Poucliang-caclieel, antl in a harbour fornu'd by
islands at the south-east end of Mensular Island. The luxt harbour of

importance is Boongas Bay, and further east Pulo Say tan lIarl)our, between
the islands Sabadda and Troosan, should be named. At Bencoolcn there is



518 DESCRIPTIVE GEOGRAPHY.

only an open roadstead, but at Rat Island there is a safe harbour formed bv
an encircling coral reef, as also at Paolo Bay; but the latter is un-

healthy. Billimbing Bay, near the south extremity of the island, is also to
be noted.

Several islands of considerable size front the west coast of Sumatra, at an
average distance of fifty miles ; of these. Hog Island, the most westerly,
is about forty rnUes long by ten broad, hilly, and covered with trees ; and
about thirty miles to the east is the group of Pulo Baina, or many islands,
formed of two principal and several smaller. The largest island off the coast

is, however, Pulo Nyas, about sixty miles long by twenty broad. This island
lies south from Pulo Baina, distant thirty miles ; Nyas River is on the east

side, and another further south, into both of which ships may enter. This
island is also hilly and wooded. Sirambo Bay, on the south side, has also

good anchorage, protected by a group of small islands, but the chain of
islands which covers the west coast renders approach to it dangerous. A small

island, named Clapps or Clappers, lies south of Pulo Nyas nearly under the

Equator ; and the northern point of Pulo Batou, or Mintar, is also without
latitude. This island is like the others, and affords shelter within the
numerous small islands which cover its shores ; it is about forty miles long by
fifteen broad, and distant from Pulo Nyas nearly fifty miles. See Beerou or

Sibiru, is distant from Mintar twenty-five miles ; it is also called North Poora ;

it is little known, but must be more than fifty miles long and fifteen broad,
and similar in character to the others. South Poora is a smaller island to the

south, in which must be noted Hurlock's Bay, a landlocked harbour near its

northern extremity ; it is separated from North Poora by Seaflowers Channel,

twenty miles in width. North Pagai and South Pagai follow in close succes-

sion, and about half-way between them and the south-east extremity of

Sumatra, Pulo Engam stands out by itself; it differs little from the others,
is surrounded by a coral reef, and has an excellent harbour at the south-east

side ; it is of triangular form, and twenty miles long.
On the west coast of Sumatra the south-east, or dry monsoon, blows from

May to September, the north-west beginning early in October and con-

tinuing till April, being most violent in January, with storms, thunder, and

lightning.
The southern extremity of Sumatra is formed by two deep bays, extending

fifty miles across the westernmost. Keyser Bay is about fifteen miles deep ;

it is marked by a high conical peak, named Samanco, from which the bay is

sometimes named : between that and Lampong Bay is another, Calambyan
Harbour, at the east side ofKeyserBay, which is small, but safe. Lampong Bay
is very extensive ; its western shore is covered by a chain of islands. Sunda
Strait, sixty miles wide at its southern, but narrowing to twenty at its northern

extremity, separates Sumatra from Java.
Pulo Rondo, a high rocky islet off Acheen Point, at the north-west of

Sumatra, is distant eighty-four miles from Great Nicobar Island. This is the

south-west limit of Malacca Strait, which at this entrance is 240 miles wide ;

it is marked on the south by Golden Mountain, a conical peak, nearly 7000
feet high. The alluvial character of the north-east coast of Sumatra prevents
it from having many harbours. Toboo Samwoi, Lanksa Bay, Qualla Harbour,
Delhi, Batubarra, and Rakan River, may be noted.

The Island of Java, with those of Bali, Lombok, and Sumbawa, form the
southern cincture of the Java Sea, which is 840 miles long by 250 broad ; of

rectangular shape, and limited to the north by Borneo, to the east by Celebes,
and to the west by Sumatra ; the western half is almost entirely clear of

islands ; the eastern has several small islands and groups on its surface.

Detached off the coast of Borneo is the Laurot group, under the fifth

parallel of south latitude, and near the centre of the sea the Solombo Islands ;

of these, the southern is high and the northern low and well wooded.
Arentes Island lies eighteen mdes to the north-east. About one hundred
miles from the coast of Celebes is a range of five islands, Edam, Bankodang,
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Amsterdam, and Rotterdam, and the Hen and Chickens. The reefs stretch

fifty miles to the west, and occupy much of the area between the islands and
Celebes. But the most important islands of this sea are those which stretch

from the north-east point of Java into the Flores Sea, ranging parallel to

Lombok, Sumbawa, and Flores.

Madura, the most important of these, is separated from Java by a strait

from one to two miles broad, forming a deep but narrow channel, opening into

an extensive bay to the south, about sixty miles in width, and more than
100 in length, but here the depth is not so great. The extreme length of

this island is ninety miles, and its breadth about thirty. A low chain of

mountains runs through the island, but it has no elevated peaks ; and though,
like Java, of volcanic formation, the soil is of comparatively poor quality.

Gohur and Sapali, with other islets, lie between Madura and Kangelang,
or Kangayang, remarkable for its excellent harbour on the south-west, and the

extensive reefs which stretch fifty miles to the northward of it ; it may be

twenty-five miles in length. Hastings Island lies about half-way between

Kangelang and the Paternosters, a group of wooded coral islands and reefs,

extending east and west 100 miles. Similar in character, but covering a much
less extensive area, are the Postilions ; to the south of Celebes, Salayer,
Tonin, and Schiedam Islands, bound Java Sea to the cast ; the former is a fer-

tile island about thirty miles long ; the Tonin Islands are small, but connected
with extensive shoals ; the latter are two in number, about ten miles each in

extent, and about twenty distant from each other.

The Island of Java, or Jawa, is in many respects the most important
in the Eastern Archipelago; it lies between 105^ 12' and 114^ 4' E. long.,
and 5° 52' and 8'^ 40' S. lat. ; it is 575 miles in extreme length, and 120
in extreme breadth. It is remarkable as having its southern coast open
to the entire ocean, nothing being present between it and the Antarctic Sea ;

it is bold and precipitous, but the northern coast low ; the entire coast line

is estimated at only 1200 miles, and is not, therefore, deeply indented. On
the northern coast are several islands besides Madura, but they are mostly
small ; on the south only two, Baron and Kambangan, requiring mention, the

others being scarcely more than islets.

The west end of Java forms the east side of Sunda Strait, of which Java
Uead is the south-east limit ; four miles off this lies Prince's Island, which
ia high and well wooded. This coast of Java forms three deep bays, but they
do not present any feature worthy of notice. The north-west extremity
is marked Ijy the rocky mountain Gurung Karang, which rises 6000 fecfc

above the Bay of Bantam, which forms an extensive harbour, enclosing
several islands, of which Pulo Panjary is the largest; they are low and well

wocded. At Batavia there is only a rond covered by some islands, Edoni,
Iloorn, and Onrust, the latter of whicliis the naval station ; and eastward the

coast presents no harl)ours, but at CIieril)on and Samarang are roads, and
between them the coast forms a deep bight 125 miles in length.

Japara Point, marked by the volcano of the same name, extends forty
miles to the north, and beyond this to the east lie Kenibang, Lasscm, and
otiicr small ports, noted for shi])-building, as is Samanaj) in IMatlura; but

Hourabaya, in the strait between Madura and Java, is the most important of

any in the island.

'J'hc east end of Java forms Bally, or Bali Strait, which is only one mile

and a-lialf wide. The south coast j)rcsei)ts but few harbours ; Pachitan ia

small, and hut little sheltered; Segara Anakam, behind the west side of

Kambangan Island, is preferable. The extensive bay, Wynkoofs, at the

south-west end of this island, is of no importance.
The west end of Java is more mountainous than other ])arts of the island,

though the general elevation is not so great, consisting almost entirely of moun-
tains separating small valle}^. The middle portion of t he island, corres])onding to

the height between Cheribon and.Ia])ara, is the narrowest, and here tiie moun-
tains are higher and the i)lains more extensive, and both here and to the casta
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low alluvial plain stretches along the northern coast. The eastern extremity
is again more mountainous. Java is one of the most remarkable among the
volcanic islands of the world, traversed throughout its entire length by a range
of mountains, in which there are forty-six volcanic cones, of which twenty are
in active operation. They vary from 4000 to 12,000 feet in height, those of
the south and east being the most lofty ; the extinct cone of Semcro has
been estimated at 13,000 feet ; Sumbang, another crater, at 11,000 ; Slamat,
in the centre, at 11,300, and Gedee, to the west, at 9850 ; some of
the craters are of great size ; the most remarkable is that of the Tenger moun-
tain at the east end of the island, having a diameter of three miles, a level

bottom, and a conical peak rising from the centre 600 feet. To the south of
this central range is another of remarkable basaltic formation and not exceed-

ing 3000 feet in elevation, and the south shore often presents precipitous
cliffs of eruptive rocks. Hot springs are frequent, and mud volcanoes are

found in the low lands yielding salt for common use. Java has no consider-

able lakes, but several small mountain lakes of great beauty ; there are some
extensive marshes ; the rivers are numerous, but small, and not navigable.
The mountain valleys of Java are extensive, and in the centre extend into

plains. The vegetable and animal life of Java is probably more varied and

vigorous than in any island of the Archipelago, differing remarkably in many
respects from that of Sumatra ; the teak, so abundant in the former, does
not grow in the latter, and the difference of their zoology is much more remark-

able, Sumatra having the elephant, tapir, and orang-otang, and the Argus
pheasant ; Java the Sunda ox and the pea-fowl.

The island of Bali, or Bally, is about seventy-five miles long by fifty

broad, and of triangular form ; it is of volcanic formation, culminating
in the well-known peak of the same name, more than 12,000 feet above
the sea. Of the chain which runs through the island, many peaks are

volcanoes in present or recent action ; of the former, Batem, 6000 feet in

elevation, may be mentioned. On either side of this chain, to the north and

south, fertile plains are found, and one group of calcareous hills. The island

is remarkable for its natural fertility, increased as it is by irrigation from its

numerous mountain lakes, situated at considerable elevations. The flora of

Bali is similar to that of Java, but the fauna is deficient in the elephant, rhino-

ceros, and tapir. The rivers of Bali are numerous but small. Balabonang Bay,
five miles deep on the Java side of the island, affords anchorage.

BaU is separated Irom Lombok to the east by a strait from four to five

miles in width, at the entrance of which is the small island Nousabali. Like
the other islands, Lombok is of volcanic formation ; a chain of mountains,

evincing recent action, running through the island on the north side, and a

lower chain of calcareous formation parallel to it on the south ; between the

two is a plain studded with small volcanic ccues. Gunung Einjani, known
commonly as the Peak of Lombok, on the east side of the island, rises more
than 12,000 feet above the sea. Like Bali, this island has many mountain

lakes, some probably occupying extinct craters, and one of these more
than 8000 feet above the sea. The rivers are small, and useful for little but

irrigation. The flora of the island is not so rich as that of those to the west,
the teak tree is wanting, and the timber generally inferior. Lombok is about

sixty miles in extreme diameter. Ampanan is a large open bay, on the west
side of the island, and Laboan Treeang, or Labuhan-pring, a small harbour
within it ; Sumbawa is separated from Lombok by the Strait of Alias from
six to nine miles in breadth. Though much larger than Bali or Lombok, it is

of less importance, but not dissimilar in character : it is, like them, of vol-

canic formation, culminating in Tomboro more than 9000 feet above the sea,

an eruption of which, in 1815, caused great devastation. The surface is much
broken by ridges of eruptive rocks, and the quantity of water is less than in

the other islands, lakes not being found there. The flora is, however, im-

proved by tlie presence of teak, and its fauna by the horse, and there are

many small but fertile valleys.
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The island is 140 ndles long by fifty broad ; the southern coast is con-

tinuous, but the northern broken and indented, one deep bay, named Bima,
stretching forty miles into the land, and giving the eastern portion a penin-
sular character ; it is on the irregular extension which forms the northern side
of this bay that the Tomboro volcano is situated ; and off this is the small
island of Mayo. Here is the strait of Salee, and to the west lies the bay of

Sumbawa, affording good anchorage.

Sapy Strait separates Sumbawa from Flores ; it is divided into two channels

by Commodo Island, which rises high and steep, about thirty miles long from
north to south, and ten broad, of volcanic formation, and separated from Flores

by Mangderaior Mangarai Strait, about twelve mUes broad; Sapy Strait is

about eighteen miles broad, and divided to the north by Galibanta Island.

Gounong Api, another small island, lies off the north-east point of Sumbawa.
Flores, Mangarai, or Eude, continues the volcanic band to the east ; it is

200 miles long, fifty broad. The mountains are covered with forests, and rich,
it is said, in mineral wealth; near the south-west point is Alligator Bay, form-

ing a good harbour. Towards the centre of the south coast, which forms a
wide bay, are two volcanoes 7000 feet in elevation ; there is another marked
on the charts near the west end.

To the south of Flores, distant thirty-five miles, is Sumba, Chandana, or
Sandalwood Island, near the centre of which the meridian 120° East, inter-

sects the parallel 10° North ; it may be sixty miles long by thirty broad, is

mountainous but fertUe, abounding in buffaloes and horses. Padewahy Bay,
to the north-east of the island, at the mouth of the river of the same name,
affords good anchorage ; to the south is a group of rocky islands.

Five small islands separate Flores from Timor ; these are Admora, Solor,

Lombata, Pantar or Putar, and Ombai ; they are all bold and high, of vol-

canic formation, and comparatively barren. The last is forty-five miles long

by ten broad, the others rather smaller ; the passages between them are all

navigable, and the Strait of Flores, to' the west, and the Ombai passage, or
Timor Strait, to the east, are well known ; the latter separates Ombai or

Oiiibay from Timor. This island lies north-east and south-west, and
as the direction so the character of this island differs from those already
noticed ;

it is not volcanic, and approaches more nearly in character and pro-
ductions to Australia than to the other islands of the Eastern Archipelago.
The surface is hilly, the valleys small and narrow, but the elevation not

exceeding 5000 feet ; the rivers are very small ; there are no lakes, and, like the

flora, the fauna of the island is comparatively thin and poor ; it may be 370
miles long by fifty broad. Copang 13ay forms a good and extensive harbour
at the north-west angle, off" which are the islands Semas and Kottee ; the

former, similar in character to Timor, separated from it by a narrow but

navigable strait, and about eighteen miles long, the latter about sixty mUes

long and thirty-five broad; it is very rugged and
rocky, yet produces excellent

horses and buffaloes, and the usual tropical vegetables.
The insular encircled sea, which stretches its long narrow waters for 2000

miles east from Sumatra to New Guinea, has its south-eastern cincture in the

df)iible chain of islands which trend north-east and north from Timor and
"Wetter to New Guinea and Eanda. Its eastern extremity, called the Banda
Sea, is about 200 miles in width, and is marked by the singular volcanic

island Gounong Api, about sixty miles north of Wetter Island, which rises 2500
feet above the sea, and is one of the most active volcanoes in these seas. The
inner chain consists of live principal and some smaller islands ; they are high,
and well wooded. The outer are more important. The Serwati f^roup ia

small but fertile, and extends for 150 miles from the north point of limor to

within fifty miles of Timor Laut, which is the most southern and largest
of the group called Tenimber; it is about ninety miles long and thirty

broad, low and of coral formation, surrounded by reefs, and without shelter

for shipping. The rest of the group are of similar character, but much
smaller. Laral is the next in size. To the north of these arc the Kci Islands,
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•wliich are high, roclcy, and well wooded. Of these the largest may be forty
miles long, and two others are of considerable size. Boen and other rocky
islets connect them with the island of Ceram by the little islands of Goram
and Kessing to the south-east.

The Banda or Nutmeg Islands are ten in number, forming, as their name
implies, a compact group. The largest, Loutar, or Great Banda, is only seven
miles long and two wide; they are of volcanic formation, fertile, and well

wooded.

CHAPTER XLIII.

§ 1. The Philippines.
—2. The Moluccas.— 3. New Guinea.— 4. Australia.

THE PJiilippines.
—The northern point of the great eastern Archipelago

is distant more than 1500 miles from its southern limit, the volcanic band.
Over the northern half of this, the Philippine Islands extend, between the oth
and 20th parallels of north latitude, covering a triangular area having its sides

750 and 900 miles, and its base about 550. Their western coasts, as already
noticed, form the eastern limit of the China Sea. This group consists of three

large and several smaller islands ; the largest, Luzon, being to the north, and
the next in size, Mindanao, to the south ; Hummock Island, to the south of
the latter, is in lat. 5° 24' N., and the Isles Babuyanes, to the north of the

former, in 19° 38', thus extending over more than 14° of latitude.

Luzon, or Luconia, is of very irregular shape ; the northern portion being
of primitive formation, the southern wholly volcanic ; its estimated area
exceeds 50,000 square miles ; its extreme length may exceed 400 miles, but the
southern peninsular extremity is very narrow in more than one place : with-

out this the island may be estimated as above 300 miles from north to south,
and above 100 from east to west ; the surface is mountainous, but well-wooded,
and culminates in Banajao, 6200 feet above the sea; it has several active volca-

noes ; the coasts are for the most part rocky : the eastern, with the small island,

Catanduanes, forms a bay 200 miles in extent, within which there are said to be
numerous bays and harbours, one of which, S. Miguel di Naja, fifty miles west
of Catanduanes, is covered by islands and reefs, and about half-way between
them. Port Seeseeran, also sheltered from the sea by a group of islands, the

largest of which, Quinalazag, or Ticao, is a secure harbour. On the south coast

of Luzon are Sorsogou Harbour and Bataugas Bay ; both are safe, and have

good anchorage; so have Port San Jacinto, at the north-east end of Ticao, Tar-

dugan, to the north, and San Miguel, to the north-west of the island. Manilla

Bay, being above thirty miles wide and as many deep, offers only an open road-

stead, but the Port of Carite on the north side is well sheltered. This bay
receives the navigable river Passig, which flows through a fertile plain. The
north-west coast of Luzon is for the most part bold, though in some places level,
and covered with trees. To the east of Cape Bolnios is the bay of Lingagen,
about the same size as that of Manilla

; it also receives a river bearing the same
name, as also two others called St. Fabian and St. Thomas; indeed this island

is remarkable for the number of its rivers, the largest of which, however, the

Tayo or Aparri, which flows through the plain of Cagazan, is only fifty-five
miles long ; it has also several lakes. Began Eoad, marked by a gap in the

mountains, Solousolou Bay and Salomogne Bay, are also on this coast. Coal
is found on the north of Luzon.

The island of Mindoro lies off the south-east point, and that of Samar off

the south-west point of Luzon, the former at about twenty miles distant ; its

estimated area exceeds 4000 square mUes, and its extreme length may approach
100 miles : it is also called Mindora ;

it is very mountainous, but not volcanic,
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and is traversed throughout its entire length by three ranges ; it is well watered
and well wooded. The west coast is steep ; there is good anchorage in Calapan
Eoad, at the northern extremity, under shelter of the Baco Isles. The island

of Samar is also distant twenty miles from Luzon; it is 150 miles long and

eighty broad, remarkable for its fertility, and producing excellent timber. Cape
Espiritu Santo, the north-east, in latitude 12° 40', is high and bold; and to the
east is the port of Palapa, covered by the island Batag. The channel between
this island and Luzon is known as the Embocadero, and is much frequented,

though narrowed by islets and reefs. To the west of Samar are Burias and
IMasbate ; the latter is seventy miles long by twenty broad, and has two ports,
Barreras and Catayugan. Port Magna is in the middle of the north-west side,

and between this and Mindora, Marieduque and Bemtou, the former forty miles

long by ten broad. The harbour of St. Andre is near the north-west point,

Panay, or Pany, to the south of Masbate, is about 100 miles long, of irregular

triangiilar shape, with the apex to the south. The south point, Naso or Nasog,
is high and bold ; near it tnere is a safe harbour at Yloylo, and another to

the north called Antique Bay. The coasts of this island are for the most part
low, but a chain of mountains runs through its whole length. To the south
of this is Buglas or Negroes' Island ; this is about 150 miles long, but very
narrow, high, and bold ; on the west side, near the south point, Siatou, there
is good anchorage in an extensive bay.

To the east of Panay is the group of rocky islets known as the Cuyo
Islands. Of these only one, the Grand Cuyo, need be noted ; but this is of

some size, and fertile. To the east of Panay is likewise the island Guimaras.
There are also one large and several small islands between Negroes' Island and

Leyte, which lies to the south of Samor ; this is 130 miles long by thirty
broad, is high, and very fertile. To the south-west lies Bohol, which is about

forty miles in diameter; and to the east, between Leyte and Mindanao, a chain
of islands, among which may be named Camiquimo, Aliguay, and Silmo ;

Omokoii, and Soloan, and Panoan, and Surigao, near the coast of Mindanao,
between which is the passage to the Pacific.

Mindanao, or Magindanao, is of irregular shape, the principal portion being
of an oval form, 250 miles long from north to south, and above 100 broad; and
to the west of this a peninsula extends 180 miles, having a breadth of about

seventy-five, making the island in this direction about 300 miles in length ;

its area is estimated as exceeding 35,000 square miles. This island is moun-
tainous, but wooded and fertile ; much of it is volcanic, and there are exten-

sive plains in the interior ; tlie northern coast is steep and bold, and very

deeply indented : here is Vligan Bay, and beyond, to the east of the north

point, Surigao Road, covered by a chain of islands. The east coast of this

island is but little known, though there are several good harbours there. Near
the soutli point is the large bay of Tayloc, within which lies Illana, or

Bontjo Bay, which receives the river Mindanao or Pelangy, which is navigable,
but has a bar with only twelve feet water. Pollock Cove is also a good har-

bour, and to the west of Illana many rivers fall into the sea; here is also

Kamaladan Bay, within the island I'ulo Lutangan, and Sugud Boyan Bay,
to the north-west of the Serangain Islands : here are wide and fertile plains,

abounding with deer, and marked ])y a high conical mountain, rising to the cast;

on the north-west is Butuan Bay, into which tlie surj)lus waters of the great
Lake Mindano are carried by a considerable river; there arc also several

other lakes and rivers, known only by name.
The Philippines are connected with Borneo by Palawan on the west, and

the Sulu or Suluk Islands on the east, enclosing a quadrangular area

4(K) miles long by 2(}C) ])road, known as the Mindoro or Sooloo Sea. Like tlie

rest, Palawan is lofty in the interior, but flat on tlie coast; its length may be
taken at 250 miles, and its average breadth at thirty ; it is of long, irregular

form, and little known. Ca])e Booleyloogan, its south-western extremity, is

in lat. 8^-" 25' N., long. 117'' 11' E. ; the east and west coasts are covered

by small islands, and a chain of low wooded islands connects it with the
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island Balabac to the soutli ; this is about fifteen miles in length, and marked
near the middle by a short peaked hill : Delaware Bay, to the south, affords

good harbourage. To the south of Balabao are the islands Balambangan or

Berobangan, and Banguey, near the coast of Borneo : the former is about
the same size as Balabac, high to the south, and has two good harbours to

the east ; it is three miles distant irom Banguey, which is rather larger ;

it has a conical peak on the north-west side, and there are many islets off

the west, east, and south sides. The passatre between Balabac and Balam-

bang is the best entrance into the Mindoro ^ea.
The SooLx) or Suluk chain consists of above sixty islands, the largest of

which, Sooloo or Jolo. is near the centre; it is thirty-six. miles long by twelve

broad. Sooloo Eoad offers but insecure anchorage, but Toolyan Bay, uear

the south-east, is large and well sheltered ;
there are many islets on its coasts.

The island Cagayan Sooloo, with its surrounding reefs and inlets, lies about

fifty miles to tlhe north of Borneo ; it is only ten miles long, and seven broad.

Mambahenawoer is situated thirty miles to the south of Cagayan Sooloo, and
is connected with the reefs and islets which cover the north-east coast of

Borneo. The Tawee Tawee Islands are very numerous, as are the Leegetan
Islands, which lie beyond them. Seteoge and Tamlagan lie to the east, and
have a passage one mile and a half broad, with deep water between them. The
rock here is coral. Pangastaren, in latitude 6"1.5' > ., the most northerly island

of the chain, is low, covered with trees, but has deep water to the south.

Off the south of Mindanao are the Sangir, Meangis, and Tulour Islands,

the former connected with Mindanao by a chain of small islands, which yet
have passages between them for ships. The Tulour or Salibabo Islands are

of considerable size, three in number, and moderately high, with some con-

tiguous islets : they are eighty-five miles distant from Sangir : Tulour, or

Karkalang, the largest and most northern island, is about thirty miles long ;

Kabruary is the most southern, and Salibabo or Lirog, situated to the north-

west of Kabruary and marked by a table hiU, has the best known anchorage
in the group in the road of the same name. The Meangis Islands are also three

in ntimber, with many rocks, reefs, and islets off them. The Serangani Islands,

two in number, and one already noticed as Hummock Island, and named from
a remarkable hill on it, are distant fifteen miles from the south point of

Mindanao, which is sometimes called from them, Serangani Point.

Sanguir, or Sanguey, is a mountainotis island, above twenty mUes in extent,

lying about half-way between Salibabo and the north point of Celebes. There
is a good harbotir on the east, and the west is deeply indented. To the south of

this, again, are the small islands Salo or Siao, and Tagalonda ; of these the

former is the largest, and is marked by a high conical volcanic peak ; it is

distant from Tagolanda ten miles, and the same distance from Bejaren,
which is fifteen miles from Banca, separated from Celebes by the strait of
the same name ; there are many islands to the west known imder the same
name. The area contained between Mindanao, Borneo, and Celebes ap-

proaches in form to a right-angled triangle, having its base and perpendicu-
lar about 400 miles long ; it is sometinaes called the Sea of Celebes.

The very singularly-shaped island of Celebes, and its miniature counter-

part, Gilolo, separate the large eastern from the western group of the Eastern

Archipelago. Of these two islands very little is known ; the former is, however,

frequently passed by the Molucca, Salagir, and Macassar passages. The four

great peninsulas which form this island, of which three are about 2-3ri miles

long, and the fourth, the northern, more than 3-50, render its shape familiar to

all. The north point is Cape Coinn, and to the west is Manado Bay ; this coast

is high and bold; to the east is the anchorage of Kema, marked by Mount
Clobat, to the south of which is the Strait of Limbe, between the island of the

same name and Celebes ; this, though dangerous as a passage, affjrds anchor-

age as a roadstead ; the mountains here are very conspicuous. The northern

peninsula forms Goomengtela, or Groomeng Bay, into which, from the north, a

river of the same name flows ; here are two coves, and anchorage within the
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mouth of tlie river. Tim bay, or gulf, is 2oO miles de^p, and abore 100
broad, and is also known as Tomi or Tominie Bay. To the S'juih is a tri-

angular area formed by the two eastern peninsulas, which are distant

from each other more than 200 miles ; within it are several islands, and in

the angle is Tolo Bay. The southern peninsulas form Boni, Bonny, or

Bugges Bay or Gulf, above 200 nules deep and fifty broad, very irresrular, and
full of rocks and shoals ; the river Boni falls into the bottom of the gulf,
which also receives the river Chinrana, navigable for small vessels to Lake
Labaya. The area of Celebes is estimated at 73,C*>3 sq'jare miles, and it is

said that no point on its surface is distant fifty miles from the sea ; it is

not so much wooded as many of the other islands, but has a large teak
forest ; the northern peninsula is volcanic. The principal ports are Mang-
kassar, or Macassar, on the south-west. Menado on the north, ai.d Kema
on the east. The harbour of Macassar has a very difficult entrance among
the shoals which cover it. The south-west point of Celebes is called Layk,
or Layken Point ; here is Bontheai Bay, marked by Lompobatan?. a peak
rising S«>X) feet above the sea : and Boele Comba Bay, receiving Dennelong
Eiver. which is partially navi£rable ; this coast is dangerous from coral reefs.

Sala^, or Zalagir, and B':>eton, or Bouton Islands, lie off the southern
extremities of Celebes ; the former, called B^egeroens by the Ihitoh. is about

thirty miles long, hilly, and very fertile. From it the Tonin or Baglawang
Islands stretch to the south. Bouton Island is of middling height, more

hilly to the south ; it is of crescent form, and about fifty miles long : the
west side forms a strait with the island Pangasum, formerly much fre-

iuented,
though only one mile wide. The east side forms a deep bav, called

)waal, or Deval. in the north pan of which is Calansacsoe flarbour:
to the north is Waganwang or "Weywongy Island, the first of the chain

which covers the east coast of Celebes. Toeambaso, called by sailors Token

Bessy's Island, with many others, lies outside of Bouton. They are for the

most part high, rocky, and abound in cocoa-ntit trees. St. Matthew's,
Yilthocus. and the XuEas Islands lie between Bouton and the Moluccas ;

the latter form a group of four, of which the largest is above twenty miles

long : they are high ana fertile.

2 The Moluccas.—The Moluccas, or. as thev were formerly called, the

Spice Islands, lie between Celebes and Papua, or !Xew Guinea. This
name is extended hv some to the islanJs of Gilolo. Ceram. "VN'aygeo. Booro,
besides Amboyna. Oby. and the Banda I^les. but is properly confined to the

five islets lying in a chain north and south on the west coast of Gilolo, viz^

Ternate, Tidor. Mortir, Makian. and Bachian -. they are volcanic cones,
Ternato. to the north, being still active ; Bachian. the southern, is the largest.
These islands are the native countrv oi the clove, where only it can be

brought to perfection ; the others, altliough not suited to the growth of this

spice, are of the greatest fertility, especially in nuts, fruits, and root* : the sago
palai abounds, as do many valuable woods; and the pearl fisheries round them
are very productive.

Booro. the most westerly, is high, and marked by a semicircuLir. dome-
like mountain on the north-west ; it is about forty miles south of Xtilla Basi;
its area is estimated at about 2«X»0 square miles, and it mav be about

thirty miles in diamet^or. Caieli Bav. on the nonh side. at!ords good
anchorage, and is marked by the small high island Manipa. which lies to

the oast. aWut halt'-way between Bx^^ro and Ceram ; as al*o by two rugged
peaks on the south side. Wood of excellent quality is found at Ikx^ro. and

Caiixx)ty or Cijeput oil is obtainable in Large quantities. The small L<land oi
Amblau lies live miles from the south-east point oi Booro. The passage to

the north-west is called Pitt's Passage, and is much I'rei^uentod. Ceram. the

largest of these islands, is 1C>0 miles long by forty broad, and consists of one

lofty mountain range of about 7<0^ feet general elevation, but culminating
about IXXK) ; it is covered with continuous forests, and its coasts are deeply
indented. Lahoo Deep Bay is formed by the peninsula of Hoewama at ihie
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western, extremity ; Sawa Bay, on the north, is covered by several islets ; and
Waroo Bay, on the north-east, affords good anchorage. Ceram is mountain-

ous, culminating in Nusa Keli, nearly 10,000 feet above the sea, and is

covered with dense forests. The island of Amboyna lies in the mouth of
Lahoo Bay, and is the largest of a group of five, situated off the west point
of Ceram. It has been described as consisting of

" a main body and a narrow

peninsula parallel to it, the isthmus which joins them not being more than a

mile and a half in breadth," forming a bay fourteen miles deep, forming two
harbours, the outer remarkable for the great depth of water, the inner for

the malaria arising from the marshes which surround it. This island is hilly,
formed of granite and plutonic rocks, fertile, and for the most part covered
with wood.
The island of Oby, called Major, to distinguish it from another in the

China Sea, is situated about 100 miles to the north of Booro, and lies at the
entrance of Dampier's Strait on the east, and the Giloli Passage on the west ;

it is, like XuUa Basi, of moderate size, and high ; several other islands

lie between it and Gilolo : of these the Dammer Islands and Ordel are
close to the south, or Cocoa-nut Point, which is in lat. 0° 48' S. To the west
of Gilolo are the small islands Tawally and Maregolang; between which
and Batchian, orBattyang.is the strait of the latter name; as between Batchian
and Gilolo is that of Patientia, in which are several safe anchorages : these
islands are high, and Batchian may be nearly fifty miles long. Xulla or
Chulka Mangola extends for above 100 miles between Pulo Oby and Celebes,

limiting the Molucca passage to the south; it is very narrow, and with Talyabo
and Basi form the group known as the Xulla or Horn Islands ; they are

high, fertile, and have bold rocky shores. Another group, consisting of three
smaller islands, lies between the Xulla Islands and Celebes.

Gilolo, or Halmahera, like Celebes, presents three peninsular extensions to
the east ; the west coast is nearly linear, and from north to south may be

nearly 200 miles in length, while from east to west the greatest extension is

about 100 ; its estimated area is only 6500 square miles : it is mountainous,
well wooded, and fertile, rising to the north in three remarkable vol-

canic peaks, of which Kanore exceeds 6000 feet in height. The Talen-

diny Isles, which are numerous and only of moderate height, face the
western coast. Off the north point is the island Mosty, or Mostay ; this

is about forty miles long; and the little island of Eiow Hes to the west.

Mosty is high and fertile, and abounds in wild animals. The south-east

extremity of Gilolo is Point Taho, which slopes gradually towards the sea,

terminating in a bluff ; the land about is hilly. Off this point is the islet

Moar
; and, about twenty miles to the south-east, the island Geby, about

twenty miles in length, lies under the Equator, in the centre of Gilolo Pas-

sage ; and between this point, also known as Jabo or Patany, and the north-
east extremity of the island, is the great Bay of Ossa ; in it are numerous
islands offering shelter and anchorage ; the shores also offer shelter. Ayer
"Watchy Eiver is partially navigable, and the waters brackish for a mile
from the sea. Maha Biver is at the bottom of the bay.

Close to the west shore of Geby, and forming two good harbours, is Fow
or Faux Island : here nutmegs are abundant : and other small islands lie to
the south

; of which Eye Island bounds the east side of the north entrance
of the Gilolo Passage. A range of islands also stretches towards Waygiou,
of which the southernmost, Rouib, is the largest and highest ; Eeu the most

easterly ; and Wyang the most northerly : they are mostly high.

Waygiou or Waygeeou, called Quarido by the natives, is high and rugged,
about eighty miles long by thirty broad, very fertile, and presenting to the
north several excellent harbours : of which Piapis is distant two miles from
the west point of the island, which is called Cape Forrest. Ports Duperrey
and D'Urville are separated by a peninsula terminating in Point Coquille.
Offak Harbour, marked by two remarkable peaks, is about thirty miles
distant from Piapis, and between them is Arago Bay ; and Eanak Bay is
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twelve miles to the east ; this is covered by the island Ranak ; and to the

north-west, distant four miles, is Manoaran. Boni Harbour, near the north-
east point of the island, is also formed by an island of the same name. More
than twenty miles to the east is Ceram Laut, a group of small low islands,
ai)out twenty in number, surrounded by a reef distant from two to three
miles from them ; these form three groups, of which the south is the larger,
and consists of five, extending east and west fifteen miles : they are all low,
and the outside of the reef so steep, that at thirty yards from the breakers
no bottom was felt with sixty fathoms of line.

Gamen or Gemi Island covers the Great Bay of Chabral, on the south-east
coast of Waygiou, and sometimes gives name to the strait better known aa

Dampier's ;
it is the largest of several islands on the north side of the strait.

Chabrol Bay extends far into Waygiou, approaching within about two miles
of both OfFak Harbour and ports Duperrey and D'Urville; the shores of the

bay are deeply indented on the north. Port Blosseville forms a good harbour.

Popa and Mysole Islands are also to be noted, the former fifteen miles long, with
reefs attached, the latter about forty miles long and twenty broad ; it is forty
miles distant from New Guinea, and about it are many small islands : of

these, the most important are the Ivanary Islands, to the north ; they are low
and wooded. Buttanta Island, thirty miles distant from Waygiou, forms, with

Salwally Island, Pitt's Channel, about ten miles wide. This island is about

twenty-five miles in length and breadth, and separated from New Guinea by
the narrow passage called Galowa Strait ; it lies in a deep bay formed by points
Salee and Spencer, the foremost being the south-west point of the great
island.

3 New Guinea.—New Guinea, also called Papua (a corruption of Puat-

puat, referring to the woolly heads of some of its inhabitants), is about 1400
miles long, and of very irregular breadth ; its greatest diameter may be 350
miles, but it extends from twenty miles north of the Equator 500 miles to

the south, and is separated from Australia by Torres Strait, which does not
exceed eighty miles in breadth. This island is formed ; its greatest mass lies

to the east, and is nearly 1000 miles long. To the east of this is the great bay
of GeelvLnk, more than 200 miles wide at the mouth, and about the same depth ;

beyond which are two peninsulas, separated by a deep gulf, called M'Clure's

Inlet, which approaches within forty miles of Geelvink Bay, as that does
within twenty ot the Arafoura Sea. Of this great island we know but little ;

to the west the mountains do not attain a great elevation, but through the
centre a snowy range is reported, wliich must approach 20,000 feet in altitude;
and as the entire island is covered with forests of gigantic growth, the peaks
of the mountains alone excepted, the interior cannot be known until fully

explored. No rivers of any size have as yet been discovered, no lakes are
known or reported ; yet, with so much wood, the interior cannot be destitute

of water.

The north-eastern coast of New Guinea is remarkable for the lofty conical
islands which lie ofi' it, jjrobably the craters of extinct volcanoes, the sides of
which are now covered with wood ; of these. Rocky or Lottin Island is about
4<J<XJ feet in elevation, Crown Island and Sir 11. Rich's Island about 20<X) ;

but Dampier's Island not less than 5000 feet in elevation, and having a circum-
ference at the base of 40 miles ;

and beyond this are many others, one group
forming the Scliouten Islands : they are all of the same character, ana con-

trast remarkably with the coast of New Guinea, which is here low, and in

many parts presents open savannahs and glades in the forest. Towards the

north-east the Finisterre mountains approach the coast, and are estimated at

13,000 feet in elevation. The coast is in many parts deeply indented.

Humboldt Bay, four miles wide, penetrates deeply into the land, marked by
lofty mountains on either side. Matterer Bay, fourteen miles westward, is

larger and deeper.
In the mouth of Geelvink Bay are several large islands. Jobei is of very

regular outline, 90 miles long, high, but decreasing in elevation to the west.
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and well wooded, separated from Bultig or Hump Island by a strait six miles
wide ; this and Quoy Island are of the same character, but smaller, the latter

separated from point Geelvink by a strait only three miles wide. The harbour
of Dorei, the best known portion of New Guinea, is situated within the
westernmost point of Geelvink Bay, and formed by the peninsula of Mamosi
and the islands of Mauasouari and Masmapi ;

it is only about halfa mile deep
and 200 yards in width, but capable of receiving the largest vessels

; the

surrounding lands are low, and covered with luxuriant vegetation. There is no

appearance in New Guinea either of extinct or recent volcanic action ; slate

and limestone are the principal known rocks, and from the appearance of the

country, as well as the animals found on the coasts, the island may be con-

sidered as the connecting link physically, as it is
apparently, between the

Eastern Archipelago and the semi-continent of Australia. The zoology is re-

markable: no bovme animal, deer, monkey, or carnivora have been found.
The hog and kangaroo are the chief mammals ; birds and reptiles are abun-
dant.

As New Guinea is the connecting link with Australia, so the Solomon
range connects that island with the groups of the Central Pacific.

New Britain and New Ireland, separated from New Guinea by Dampier's
Strait, about fifty miles wide, may be considered as the extension of the
volcanic range of the north-east coast of that island already noted ; they
form a deep bay, 250 miles broad and 100 deep, opening to the north-west,
the former having a curved outline from east to north-east, and the latter from
north to north-west. New Britain may be nearly 300 miles long, but very
narrow; New Ireland, 180 from north-west to south-east, and 75 from north to

south. The north-east point of New Britain is evidently of volcanic for-

mation, and the elevation considerable, the mountains being visible sixty miles
to sea

;
it forms a peninsula, and the coasts are deeply indented ; there is Port

Montague, the country about which is well wooded and well watered. To
the north the coast is rocky ; to the south the ascent from the shore gentle,
and the woods broken by savannahs, above which rise lofty detached moun-
tains. New Ireland is of the same character as New Britain ; it has an
excellent harbour, named Carteret, at the south-eastern extremity.

Many smaller islands lie ofi" their coasts ; there are many within the great

bay, and several of considerable size to the north
; they are all mountainous

and well wooded ; the most northern are Squally and Mathias islands. New
Hanover lies off the north-west extremity of New Ireland ; it is about thirty-
six miles long, and of great fertility and beauty. Admiralty Island, the

largest of a group of the same name, is about fifty miles long ; it is moun-
tainous, and the coast covered with islets and rocks, and about 150 miles
distant from the coast of New Guinea and from New Hanover.
The Salomon Islands form a long chain, commencing 100 miles to the east

of New Ireland, and reaching to within about 200 of Santa Cruz, in all about
600 miles. This chain consists of ten principal and several smaller islands,
which are formed by a range of mountains having its axis in the direction of
the length of the islands, i.e., from north-west to south-east ; they are covered
with luxuriant vegetation, and considerable rivers are reported. Of these

islands, Santa Anna is the most southern, and also the lowest, not exceeding
500 feet in elevation : Banka Island is the most northerly ; it is also compa-
ratively low, well wooded, and fertile : Bougainville Island is lofty and well

wooded ; to the north the mountains approach in elevation to the region of

perpetual congelation ; a long extent of low land borders it to tlie north-

west, and Mount Cornwallis is reported to be a volcano ; it may be 100 miles

long by twenty-five broad, and is separated from Choiseul Island by the strait

of the same name, in which lies the small island Shortland. Choiseul Island
is on the north-east, very high, and its coast rugged and inaccessible ; but
about the north and east points there is low land : Choiseul Bay is on the
north-west side, and Warrior's Hiver, on the same side, is accessible to boats;
the land is almost entirely covered with wood ; it may be sixty mUes long,
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and of irregular breadth, not exceeding twenty miles. It ig separated from
Ysabel Island by Manning Strait. This island is 120 miles long, and about

twenty-five broad ; it is mountainous, but its shores are for the most part
low, and covered with mangroves. St. George's Island, thirteen miles long,
to the west of the southern extremity, Black Cape, covers the bay named
by Ortega "Des Milles Vaisseaux," within which is the small but very
secure harbour, Astrolabe ; and to the north-west is Mount Gaillard, 2050
feet high.
To the east the chain is double, Georgia, Guadalcanar, and San Christoval

islands, lying on the south, and Gower, Carteret, the Arsacides, and other
small islands to the north. These are similar in character to those already
described, but San Christoval may be noted as presenting two harbours, Port

Philip on the south-west, and Leone Bay, which is landlocked, capacious, and

affording wood and water. Eennell's Island lies about eighty miles south-
west of San Christoval. The Louisiade archipelago consists of a range of
islands and reefs extending above 400 miles to the south-east of New Guinea ;

the easternmost, Adele Island, is a mere rock ; but the next, Rossel Island,
is large : of this it may be said that it is formed of lofty mountains, the sides

of which are covered with thick forests, and the shores deeply indented, and
faced with coral reefs and numerous islets. St. Arguan Island, twenty-seven
miles long, is remarkable for the abruptness of its shores. D'Entrecasteaux
islands and Trobriand islands lie to the west.

Between the south-M-est coast of New Guinea and Australia is the Ara-
foura Sea, the entrance of which, between Melville Island and Timor Laut, is

180 miles wide, and about the same between Cape Valche and Wessel's
islands on the east ; it is of circular form, and about 450 miles in diameter.
Near the centre are the Arrow or Aroe islands, or Pulo Arau, so named from
the casuaria which is abundant there ; they are little known, though forming
a group 100 miles long by fifty broad ; they are of limestone formation, and

very low. Mr. Wallace has lately visited them.

4 Australia.—The island of Australia, when first discovered, was, as has
been already noted, supposed to form part of the great Terra Australis, the

illusive existence of which was dispelled by the voyages of Cook ; the disco-

very of different portions of the coast has also been recorded. Of tlie interior,

scarcely even Africa, to the northern and southern portions of which it bears

much resemblance, has proved more difficult of access, and after many years
of toil the central portion still remains unexplored; Sturt having, in 1845,

scarcely reached the twenty-fifth parallel, and not crossed the 138th meri-

dian, leaving more than 1200 miles of unknown country to the west, and
more than 400 to the north ; while Mitcliell, in 1846, though having explored
the country parallel to the east coast, did not extend his journey into the

interior more than 150 miles ; and the recent exploration of Gregory from
the north-west up the Victoria lliver has not reached further south than
the twentieth parallel.

With the exception, therefore, of the south-east angle forming the

basin of the Murray liivcr, it may be said that only a strip of
country

round
the coast has been examined. We are not, however, ignorant of the character

of the interior : Sturt's journey terminated in an arid desert to the north-

west ; Gregory's, in countiy of the same character to the south-west ;
in such a

country to the nortli, Leichardt perished; and it may now be safely asserted,
as the geological structure of the country has indicated, that the desert tract

in the centre extends over more than two-ihirds of the entire area of the

island, which consists of a basin of schistose rocks enclosing a vast tertiary de-

posit, on the outer flanks of which rest, to the north, seconaary, and to the east,

rocks of the primary and transition series, through w liich numerous eruptive
and volcanic rocks make tlieir appearance. The tertiary deposits oi the

centre reach to the acuthern coast, and also tho centre of the western

coast; about Swan Eivcr the primary series again appears. From the

character of the winds blowing on the coast from the interior, these being
II. M M
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at one season dry and hot, and at the opposite waterbearing winds, it has been
assumed, and with some appearance of probability, that the centre of tliis

desert region is at one period a sliallow lake, but much further observation
will be necessary before this can be satisfactorily determined.

The country intermediate between the east coast and the basins of the

Darling and Lachlan was first explored by settlers in search of pasture lands,
and subsequently by searchers for gold. The valleys and plains of the north-
east were also opened in the search for pasture, and it was supposed that

others to the south of the Gulf of Carpentaria extended far inland, and pre-
sented a country desirable for settlement ; but the recent visit of Lieutenant
Chimmo (1856) has proved the proximity of the north extremity of the great
desert to the shores of the gulf. On the west the hills approach the coast so

closely that no available land can be expected in that quarter, save what is

known on the Swan River to the south and the Albert to the north. The
promontorial extension to the east of the Gulf of Carpentaria remains indeed
to be explored, but it may without hesitation be said, that the Australia of
commerce and history is the eastern and south-eastern portion of the island.

This great island, intermediate in size, though not in character, between
other islands and the continents, lies between the 10th and 40th parallels of
south latitude, and between the 112th and 154th meridians of east longitude,
and is therefore above 1800 miles in extreme length from east to west, and

nearly 1600 from north to south in extreme breadth. These estimates, how-
ever, give, when compared with most other portions of the earth's surface, but
an inaccurate idea of the size of this island ; the coast line being very short in

comparison with the area, which exceeds 2,500,000 geographical square miles,
the coast line being estimated at 7600. Great Britain, with an area of about

70,000, has a coast line exceeding 2500 miles in length, and estimating, which
is below the mark, twenty-five miles of area to one mile of coast iu Great
Britain, Australia will have 350 to the same length of coast line. TJie

description of such an island must needs be concise, notwithstanding its vast
size.

Coasts.—The most marked feature of the north coast, if not of the rest of
the whole island, is the great Gulf of Carpentaria, exceeding 400 miles in

depth from north to south, and 300 in breadth from east to west, while
the entrance between Capes York and Arnhem is about 330 miles across.

From Cape York to the bottom of the Gulf the coast trends nearly north
and south, and is but little indented, though to the south are some large
inlets, of which Bynoe and Van Diemen may be mentioned ; the coast here
is low, sandy, and destitute of vegetation. To the south, the Gulf receives the
waters of Flinders and Albert rivers ; the former of little importance, although
it gives indications of being at some seasons a torrent, and opens into lake-like
reaches ; its banks are well wooded. The second is of some consequence
in a country so destitute of water as is Australia, yet it is not navigable
for vessels of any size, having only eleven feet on the bar at high water.
An extensive mud flat covers the mouth, which is nearly straight for three
mUes. It has apparently two branches, but that to the south is a mere creek ;

the true river has its course from the west, is 250 yards wide and from two
to five fathoms deep ; its banks are fringed with mangroves, and it has several
islands ; about six mUes from the sea it is about a quarter of a mile wide, and
here the banks are covered with gum trees and acacias ; here also the river
winds much, and there are several islands ; above, it opens into lake-like

expanses ; the country gradually rises, and the scenery becomes picturesque ;

palm trees, and bamboos fifty feet high, diversify the outline of the wooded
banks, beyond which stretch vast plains covered with coarse grass, and dotted
at long intervals with clumps of small trees ; these are the Plains of Promise
of Stokes, though apparently scarce worthy the name ; the soil is light, and in

some places rich, but in others stony. The Albert rises in two sources, and
is navigable for boats two miles above their confluence. The entrance of the
river is marked by a high clump of mangroves, with which indeed all the
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Bouthem sliore of the Gulf is fringed, and behind this fringe, over which the
land is not seen, are extensive mud flats, which at low water are uncovered
one mile from the shore, the water shoaling very gradually. The tempera-
ture at the bottom of the Gulf ranges about 90°, but falls to 62° at night and

morning : it is remarkable that here, as in some places to the north and
west of Australia, only one tide is felt in twenty-four hours, while in others
there are four.

The west and south-west coast of the Gulf of Carpentaria is more indented,
and has many islands off it ; the Welleslcy Group, of which Morningtou
Island is the largest, lies at the south of the Gulf ; they are wooded ; the
shores are principally coral and sandstone, and where low covered with

mangroves. SirE. Pellew's Islands lie 130 miles to the north and west;
and about eight miles to the north of these is the Groote Eylandt of Tasman,
which may be about twenty-five miles across. On the coast are some consi-

derable bays.
To the west of Cape Arnhcim is Melville Bay, and to the west, again,

Amheim Bay ; an extensive sheet of water, covered by Wessel Islands on the

west, and English Company's Islands on the east ; and there are other bays
to the west, the most important of which is Port Essington, remarkable no
less for its size than its security ; it consists of two basins, the inner of which
is five miles in diameter, though its available surface is narrowed by a sand-
bank ; the outer harbour is one mile in width thirteen miles from the mouth.
This harbour is situated to the north of Coburg Peninsula, attached to the
main by a narrow isthmus, and forming Mount Morris and Van Diemen's

bays to the north and south ; the prevailing rock here is red sandstone, but
Bedwell and Rose mountains ai*e of trap and rise 400 feet ; the country and
soil are poor, but on the east well wooded ; the climate, though not absolutely
pernicious, is unsuited to European constitutions.

Van Diomen's Gulf is about eighty miles in extent, and covered by Mel-
ville and Bathurst islands, which are separated by the narrow channel of

Apsley Strait. Melville Island presents low points and sandy bays, with

patches ofmangrove to the north ; but on thesouth are cliffs sixty feet high, of
red sandstone and ironstone, with white marl or pipe-clay ; one round hill rises

320 feet. Clarence Strait, fifteen miles wide, separates these islands from the
main ; and the Vernon Islands, surrounded by a coral reef, lie in the entrance
of the strait. About Cape Hotham, the south-east limit of Van Diemen's

Gulf, the country is of red sand and iron stone, and very poor ; the sandstone
cliffs on the coast are fronted by a coral reef. To the south of Cape Hotham
is Adelaide Kivcr, having a course of eighty miles from the confluence of its

two sources ; its banks are fringed with mangroves for fifteen miles, but above

that, are, like the Albert, well wooded ; but beyond them the country is one
wearisome level, dotted with islands of timber ; wherever the water is fresh

there the thickets are interspersed with bamboos. This river falls into Adam's

Bay, six miles deep and ten broad, by many creeks, and has many anastomosing
branches ; the main channel at the mouth has more than three fjithoms water.

Beyond this the country is a thirsty level, the coast for the most part fringed
with mangroves, but occasionally broken by cliffs of fine grained sandstone,

interspersed with clays and calcareous matter. Talc has also been found im-

bedded in quartz rock. Ports Darwin and Patterson must here be mentioned ;

the former extends for thirty miles, and is remarkable for its clifls of slate,

granite boulders, and singular detached hills ; the latter is twelve miles long
and seven wide, and within it Bynoo Harbour, having an entrance two miles

and a half wide, winds round to the south-east for nine miles, with five fathoms

water.

Point Pearce is a level cliffy projection, at the entrance of Queen's
Channel, which is twenty-eight miles wide, and marked by Clump and Quorn
islands. This channel receives the waters of Fitzmaurice and Victoria

rivers, and has an extensive mud-fiat between it and the former, which
is scarcely more than a creek ; beyond which Macadam range rises 700 feet

M SI 2
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above the sea; it extends inland thirty milca, with a breadth of half a mile;
the latter has a breadth of two miles, and flows through a sterile country of

red sandstone near the mouth, but which improves thirty miles higher up,
where it flows between rocky banks. The water is not fresh for seventy
miles from the sea ; being navigable for vessels of burden for about the

same distance, and for boats 125 miles, this must bo considered a river of much
importance in a country so ill watered as Australia. At the mouth of the river,

between Pearce and Turtle points, the coast is bold, but presenting extensive

mud-flats at low water, over which the tide, which rises twenty-four feet, comes
in with a bore ; these are fringed with mangroves, as are the banks of the

river for thirty -five miles on the right bank, the left being bold : here the

character changes, presenting a detile about two miles wide between rocky
ranges of compact sandstone, 500 feet high ; and thirty-miles above, a
similar detile is found. The sea range is, however, the highest, culminating
at about 800 feet; and between these a rich, well-timbered alluvial plain extends

seventeen miles in width, through which two affluents, the one from the south,
and the other from the north, named respectively Norton Shaw and Saun-

ders, flow to the main stream. The parallel ranges of hills which stretch north-

east and south-west, and bound the valleys, are flat-topped, presenting cliffs

thirty to forty feet high, and culminating at less than 700 feet above the sea ;

the plains consist of light soil on compact clay. The thermometer ranges
higher here than at the Albert, the ground never cooling, and the country
being less healthy.

From the north of Sea range, Ellesmere range stretches north-east, forming
extensive table-lands 900 feet above the sea, and on the opposite side of the

river, Murchison range, of similar character, extends to the south-west. Stokes
and Fitzroy ranges form the eastern limit of Green Valley, and beyond them
the river has hollowed a channel for its waters one mile in width, and 500
feet in depth ; here shale and debris lie at the base of sandstone cliffs, rising
300 feet above them ; tliese, like the other ranges, extend in table-lands.

Wickham Iliver flows into the Victoria from the south-west, in latitude

16° 30', through a plain crossed by sandstone ridges ; and between this and
the main stream, as well as about the latter, which has its rise in two
sources from the south, the trap formation afibrds a good grazing country, ex-

tending for many miles, but crossed by sandstone valleys. There is a small

affluent between Wickham Eiver and the main stream, and the confluence of

tlie two sources is in latitude 17°, longitude 131° 20'.

The south-west source of the Victoria is in latitude 18° 20', longitude
130° 50'; and beyond this, Mr. Gregory has penetrated eleven miles to the south:

he found the source in a level grassy plain of red sandstone ; and beyond, a vast

plain, extending to the south, without water or vegetation, formed of loose

red sand. From the source of Wickham River, he found the ridge dividing
the waters in latitude 17"^ 42', and crossing this, in longitude 129° 58', in

latitude 17° 55', a creek, the waters of which flowed south and west for

thirty miles ; thence, west for thirty mUes more, its channel was dry ; in longi-
tude 120°, latitude 18° 25', he found brackish water flowing to the south : on tlie

north-west of this plain, named by him Denison's, and to the south-east, sand-

stone ranges 150 feet high ; but beyond, a sandy desert extended on both sides,

and the creek terminated in the dry bed of a salt-lake, about ten miles across,

having indications of inundation 20 feet above it, and surrounded by low

ridges of drift sand, and an acacia forest to the north : the centre of the depres-
sion was in latitude 20° 16' south, longitude 127° 35' east, and 900 feet above
the sea.

Fifty miles to the west of Queen's Channel is another deep inlet stretch-

ing into a hilly country, called Cambridge Gulf, beyond wnich the coast

trends west and north for eighty more to Cape Londonderry, from whence
it again takes a south and west direction, and presents a very broken out-

line, covered with islands for 150 miles to Prince Regent's Inlet, which
receives the waters of the small river Glenelg. The intermediate country



AUSTRALIA. 533

presents scliistose and slate rocks witli siliceous sandstone, and its surface is

rugged and broken ; and near Glenelg River enormous granite boulders are

found, though about the river there is some good land.

On this coast are high rocks of the transition series, and table-topped
sandstone hills rising 900 feet above the sea, are continuous at the same ele-

vation to Fitzroy Eiver, but the prospect is cheerless, notwithstanding
Stokes remarked that the fragrance of the gum trees was perceptible at sea.

Hanover Bay, Brecknock Harbour, and Collier Bay may be noted; the

second is six miles deep, and nearly two wide, at the entrance, the width

increasing to five at the head ; the latter, twenty miles wide at the mouth,
narrows to six, and its shores are fringed with scattered mangroves. To
the south, a sterile region of white siliceous sandstone lies between Collier

Bay and King's Sound ; the coast is covered by a string of small islands, on
which slate and granite appear; and here Port George the Fourth offers

extensive and excellent harbourage. Within King Sound, the only safe

anchorage on the east side is in Port Usbome ; it is covered by an island

and nearly surrounded by rugged sandstone ridges, the gorges between which
are densely wooded ; it is one mile deep, and three-quarters of a mile wide,
with deep water. Coral banks cover the islands off this coast. Cape
Leveque, the western extremity of King's Sound, is a red sandstone point,
sixty feet high ; here red is the prevailing colour of the country, which is

sandy and barren. This coast, as well as off Yampee Point, to the east of the

sound, is remarkable for the irregularity of the sea-bottom, and consequent
irregularity and strength of the currents. Eoe's Archipelago also presents
fantastic outlines of primitive rock. Within the gulf, cliffs of white concre-

tionary sandstone are found, and portions of the country are covered wdth

delightful verdure, but mangroves fringe the coast, which rises gradually to

an elevation of 200 feet.

The sandstone cliffs terminate at Foul Point, beyond which, about Fitzroy
Hiver, the coast, as at the mouths of the other rivers already noticed, is low and

muddy. Cape Torment at the entrance, consisting of banks of mud and sand,
bound together with long grass, being three miles wide, flooded at high water,
and deeply intersected by narrow creeks. The bar has only two feet depth
at low water, but six miles up the river the depth is fourteen feet, and the

stream 400 hundred yards wide ; Stokes found here evidence of inundations
in which the rise of water had been twenty feet. This river also rises from
two sources, the largest of which is the soutliem ; it is navigable for boats

ninety miles from the coast in direct distance to the south and west ; twenty-
two miles beyond this, the country presents one wearisome level, open to

the west, but more wooded towards the east. This river, like those of
Northern Australia, onens in lake-like reaches ; the banks are often twenty
feet high ; in its middle course cliffs of fine-grained red sandstone are foundf,
about which the country is heavily

timbered : on the east bank, near the

mouth, quartzose sandstone prevails, and the country is almost destitute of
animal and vegetable life. The thermometer here ranges about 100°.

The peninsula which forms King's Sound has been named Dampier's Land,
from the navigator of that name, who discovered it in 1688 ; its coast is straight
and rocky, marked at Cape Emerian by tall white cliffs, with ledges of dark
rock at its base; the country rises gradually in undulating well-wooded heights,
the coast still fringed with mangroves to the south. Cape Baskcrville, 200
feet high, forms the limit of Beagle Bay, which is three miles wide and seven

deep ;
and here the country is low and open, marked by great ant-hills and palm-

trees, lloebuck Bay, marked by Cape V illarot, a clifi'of red sandstone 150 feet

high, in latitude 18° 18' south, is sixteen miles across; its north-east shores
formed of red cliffs twenty to thirty feet high, above which are extensive plains,
with scattered clumps or trees, which appear to be flooded at some seasons;
to the south the coast is low, formed of mud-banks fringed with mangroves.
The climate here was remarked by Stokes to have a peculiarly depressing
effect, which he thought not due solely to the heat, although the thermometer
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rose to 118°. From hence a low coast trends to the south and west 300 miles,
to Cape Lambert, where the coast is dreary and sterile, rising occasionally in

red sandstone cliffs and stony-topped hills, 200 feet high, and indented with

muddy mangrove creeks. Off this coast lies Dampier's archipelago, the smaU
islands composing which are formed of greenstone, and present a dreary and
desolate appearance. This chain extends above 170 miles to North-west Cape,
the limit ofExmouth Gulf; they are connected with the main by extensive reefs,

which have, however, deep water over them. They appear to be the ruins of a
vast promontory, the sea bottom presenting terraces, on which, at forty miles

from land, there is a depth of 110 fathoms, and the same distance from the

islands fronting it about 200 fathoms. Burrow Island is the largest, being

twenty miles long and twelve broad ; some of these, as Tremouille Island, are

high, approaching 150 feet ; most are protected by coral reefs. Deputch Island,
the centre of the Forresters' group, lying beyond Cape Lambert, and which

may be considered as the north-east extremity of the archipelago, is of

columnar greenstone, and a corresponding hill of the same formation is con-

spicuous on the main opposite to it
;

it is eight miles in circumference, and
514 feet high. Turtle Islands are low banks of sand and coral.

Exmouth Gulf is formed by a narrow rocky peninsula, extending north from

Cape Coates to North-west Cape; fifty miles from thence a level country extends

100 miles to Cape Cuvier, the northern extremity of Shark Bay ; it would

appear probable that the whole of the coast is frequently inundated, the inun-

dations extending to Shark Bay, and isolating the rocky peninsula west of Ex-
mouth Gulf. Cape Cuvier is distant 120 miles from Steep Point, the southern

extremity. This extensive bay, or gulf, is divided into two harbours, named

respectively Hamelin and Freycinet, by Peron peninsula, which is about

sixty miles long and twenty broad, and connected with the main by a narrow
isthmus. The former and more northern is about thirty miles wide at the

mouth, and has Faure Island in the centre ; the latter, about ten miles wide
at the mouth, expands towards the bottom. Dirk Hartog, Dore, Bemier,
and Koko islands, stretch nearly across the entrance of the gulf from Steep
Point ; Geographe Channel, the broadest entrance, is to the north of the

latter, and Naturaliste Channel, to the north of the former, which is about

thirty miles long and five broad ; the others being much smaller. The three

smaU groups forming Houtman's Abrolhos are 120 miles to the south of Steep
Point ; of these Wallabi Islands are the most northern ; these are sepa-
rated from Easter Islands by a channel six miles wide ; and these, again, from
PUsart group by a channel four miles wide. They extend in a north-west

direction for forty-eight miles, and stand on a rocky platform, having thirty
fathoms of water, but sinking precipitously to the west into 250. Easter

group is remarkable for its excellent harbour, named Good Friday Harbour,
and for its rocks of cream-coloured limestone on Bat Island ; some of these

islands are coral lagunes. Between the Abroihos and the main is Geelvink

Channel, named after Vlaming's ship. Moresby's flat-topped range marks
this coast ; the similarity of which to the sea range on Victoria Biver, Cape
Flattery on the north-east coast, and the cliffs at the head of the great
Australian bight on the south, have been noticed by Stokes. Wizard Peak
culminates 715 feet above the sea ; it is a solitary pyramidal hill, formed of
blocks of ironstone, as is great part of the range to the north. Mount Fairfax,
at the south extremity of the range, is 585 feet high. Here the country is

all arid and barren, and the coa?t hills, which extend to the Darling range on
the south, culminate in Mounts William and Seaward, respectively 1720 and
1270 feet above the sea. This coast has no secure harbours, nor an}"- rivers

worth notice.

The most important river on the west coast is Swan Eiver. Its principal
source is the Avon, a string of water holes, which, after receiving the Dale,

Toodyoy, Howick, Ellenborough, Helena, and Canning, after a course of
about 200 miles, falls into the extensive estuary of Melville water, a lake-

like expanse surrounded by park-like meadows, studded with clumps of trees.
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This river, lite otters in Australia, is subject to terrible inundations ; but the
soil deposited is deep and rich, and bears continuous cropping for many years.
The country about the Swan River consists principally of dull green-looking
downs, backed by hills 2000 feet high ; three miles from the coast calcareous

concretionary ridges extend parallel to it; beyond which are sandy forest land
and low hills, which rise 2000 feet in the Darling range, consisting of red
cellular sandstone, and detached granitic hills having an appearance indi-

cating the action of fire, with undulating woody country at base ; and in the
interior the Talbanop culminate 5000 feet above the sea. Basalt is found at

GeographeBay on the south, and from thence coal formations extend to Shark

Bay on the north, nearly 600 miles. The geology of the Swan Eiver is

marked by the absence of secondary and transition rocks ; tertiaries of the
newest kind resting on primary rocks from Darling to Sea range ; this latter

containing shells of existing species traceable north to Shark's Bay, and the
same formation, with clays and gypsum, found in Abrolhos. Slate is found on

Canning Eiver. Melville Water opens in Gages Eoad, an insecure anchorage
covered by Eotte-nest Island, from which a shoal extends one mile and a half
to the north. The tide here rises thirty-one inches, while farther north it

exceeds twenty and often approaches thirty feet ; but along the whole west
and north coasts there is only one tide in twenty-four hours.

Cape Leuwin (Lioness), the south-west point of Australia, appears like an
island ; it is steep and rocky, and the coast to the east picturesque and well

wooded ; between this and D'Entrecasteaux Point the coast is low and sandy.

Eclipse Islands lie off Peak Head ; they are low and barren, the largest only
one mile and a half long ; beyond these is King George's Sound, offering by
far the greatest advantages of any port in West Australia; within it are two
excellent harbours. Princess Eoyal for large, and Oyster for small vessels ; the
former has an entrance only a quarter of a mile wide, but with deep water, and
is marked by Mount Clarence on the east, rising 520 feet. Breaksea and
Michaelmas islands cover the entrance of the sound ; these islands are small,
but elevated, with a deep water channel between them.

Eastward the coast becomes sandy and barren ; Cape Shoal, formed of
white sandhills, with other similar points, breaking the coast line ; here
is Eechcrche archipelago, extending for 135 miles, and consisting of small

islands and reefs. Esperance Bay, fifteen miles wide and twelve deep, is

full of rocky islets, and beyond this Cape Le Grand projects five miles into

the sea ; and further cast Cape Arid, from behind whicli a bank of sand, from
400 to 600 feet in height, extends eastward and forms the coast line at the

head of the Great Australian bight, projecting in cliffs at Culver and Dover

points. This bight may be estimated as 600 miles from point to point, and 200
miles deep ;

its shores, which in the centre are low and covered with dense

scrub, are unbroken by rivers, but towards the east Fowler Bay pre-
sents good anchorage, as do also Denial, Petrel, and Coffin bays, the latter

marked by Mount Greenly, rising 800 feet and clothed with wood. These

bays are covered by the islands of Nuyt's archipelago, the moat considerable

of which are the isles of St. Peter, off Denial Bay ; they arc, like the coast,

low and sandy ; the largest is six miles long and about four broad ; the south-

west crnniost group are the isle of St. Francis, formed by a sandy isthmus

uniting two rocky hills ; it is three miles long, and afibrds good anchorage in a

bay on the north-east.

Wliidbey Point forms the extremity of the peninsula at tlie western

side of Spencer Gulf, having Codin Bay on one side and Port Lincoln on the

other, and extends for about fifty miles, forming two open bays and rising in

an elevated ridge to the east, from which Cape Catastrophe i)rojects its round
summit covered with trees. Port Lincoln is an excellent harbour, with deep
waters, and well sheltered; the entrance is five miles and a half wide, but

divided by Barton Isluiid, four miles in length. Thistle Island, twelve miles

in length, lies off Cape Catastroijhe, from which it is separated by Thorny
Passage, about five miles iu width, and from thence Spencer Gidf extends to



536 DESCRIPTIVE GEOGRAPHY.

the north and east 160 miles, with an extreme breadth of seventy-five ; it is

iibout thirty miles wide at the mouth, from Thorny Island to Cape Spencer.
The surface of this gulf is unbroken, except by the Sir Joseph Banks' Inlands,
about thirteen in number, the largest about five miles long ; and as well
as the shores for the most part low and sandy ; there are convenient

anchorages, especially at ports Germain, Yatala, and Augusta. Hardwicko
Bay, formed by the west trending of York Peninsula, on the east of the gulf,
is twenty-seven miles in breadth and eighteen in depth. The Gambler islets

lie in the centre of the passage between Thistle Island and Cape Spencer.
This gulf has originally received the waters of Lake Torrens, which extends
in a horseshoe-like bend for above 400 miles round the hills at the head of
the gulf, with a breadth of about twenty-five miles. This very peculiar fea-

ture in the geography of Australia may be considered as forming the centre
of a great saliferous district, extending from the Murray to the Swan Eiver;
it is approached from the east through rugged passes, over the debris of
shivered quartzose rocks, which extend north-east and south-west in parallel
ranges not exceeding 1600 feet in elevation; on the flanks of these lie

plains of sandstone and clay, and lower ridges marked by long narrow
belts of pine trees ; to the north, the rocky flat-topped ranges formed of

compact quartzose rise 2000 feet above the sea, and there is an extensive

pine forest to the east of jVTount Lyell, while some park-like jirairies
are found to the west, and towards the north, occasional grassy woodlands

separated by sandy ridges : on the whole, however, the country is hopelessly
barren, and destitute of water. Near the tropic, the extent of our knowledge
in this direction. Start found the same undulating plains of red sand^itone
which Gregory found forming the watershed of the victoria. The banks of
Lake Torrens form a gentle slope studded with bushes ; deep soft clay and
gypsum form the bottom, on which is a coating of salt ; it does not receive
the waters of any considerable stream, and has no surplus to discharge. The
country here is of the best character, except about the head of the gulf, and
the harbours most excellent ; it is 300 feet above the sea, and its southern

extremity about fifty miles from the bend of the gulf; a branch has also been
traced to the northward, into which it is not improbable that the Victoria

Elver, rising near the source of the Marauoa, once fell.

York Peninsula, about eighty miles long, separates Spencer and St. Vin-
cent's Gulfs ; Kangaroo Island, about eighty miles long and thirty broad,
high, well wooded, and fertile, lies twenty-three miles from Cape Spencer,
forming Investigator Strait. It has an excellent harbour at Kingscote, on
the north side; St. Vincent Gulf is about forty mUes wide at the mouth, and
100 deep, and receives Wakefield, Torrens, and Oukaparinga rivers ; the former
has good anchorage in its mouth, but tlie country round is poor and destitute
of timber : at the head of the gulf the Torrens forms the harbour of Adelaide,
giving shelter to vessels of considerable size, but having its entrance ob-
structed by a bar. To the east of Cape Jervis is Encounter Bay, eighteen
miles broad and seven miles deep, communicating by the dangerous Goolwa
Channel with Lake Alexandrina, or Victoria, which receives the waters of
tlie rivers Murray, Bremer, Angus, and Finnis

; this lake is thirty miles long
and about the same in breadth, and connected with Lake Albert by a strait

five miles long ; it contains several islands. The country round is level ; the
entrance is narrow and shallow and obscured by sandhills, which extend

along its entire length.
The Murray Eiver, formed by the confluence of the Murray and Darling,

is by far the most important in Australia ; in direct line from the mouth to

the source of the Darling it extends 750 miles, and its basin is 500 miles both
in length and breadth. Tlie afiluents of the Darling are principally in its upper
course ; of these, the Kiudecr, Kcraula, Nammoy, Gwyder, Macquarie, and

Castlereagh may be named ; but the most important is the Condamine, from
the north, which has its affluents, tlie Cogoon and Marauoa, in close proximity
to the waters falling into the sea by the north-east coast. The Darling is the
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Becondary source ofthe Murray, and rises in the grassy range ofDarling Downs,
2000 feet above the sea, within fifty miles of the eastern coast. Its head waters
are beautiful clear rapid mountain streams, which not unfrequently flood the
level country, about its middle and lower course, 300 miles from its sources ;

here, however, the river more frequently consists of strings of pools,which, in its

affluents, are not always connected ; it is of little breadth, and frequently the
current imperceptible, having a tortuous course through plains of ferrugmous
sandstone, having verdure only in the narrow slip in breadth not exceeding
two miles, and sometimes not a quarter of a mile, which is affected by the

inundations, the country beyond being sandy, desolate, and scrubby. The
plains of the lower Darling are only 250 feet above the sea. This river docs
not receive any affluents from the north-west, and its junction with the Mur-
ray is imder the 34th parallel of north latitude, and in longitude 142° east.

The Bogan, its last affluent from the south-east, has its waters saline, and
flows through a barren country.

The Murray has its rise in the Australian Alps, at probably double the
elevation of the sources of the Darling ; it has several affluents from the south,

rising close to the south coast : its northern affluent, the Lachlan, is formed

by the confluence of the Lachlan and the Murrumbidgee, which also have
several affluents, and have tlieir upper courses in the western slope of the
main watershed of Australia, and in their valleys are the principal localities

where gold has been discovered. These streams are like the sources of the

Darling, but the stream of the Murray is perennial, and not subject to sudden
floods, but rising gradually about one inch daily from July to December,
when it is usually seventeen feet above its lowest level, but after its junction
with the Darling, and for some distance above, it partakes of the character

of other Australian rivers. Lake Bonney is a shallow basin, annually filled by
the waters of the Murray, and connected with it by Hawkins' Creek, a wind-

ing channel six miles long ; the lake is only ten miles in circumference, its

shores wooded towards the river, but formed of low arid sandhills ; on the
other side there is also a branch of the Dai'ling, up which the water flows

nortliward into it ; and the country about the mouth of that river is marked
by water meadows, creeks, and lagunes. Lake Victoria, which though shallow

and often nearly dry, has a basin twenty-four miles in circumference, and is

surrounded by park-like country, beyond whicli, however, is an arid salt desert.

Tlic lower course of the Murray may be said to commence under the 34th

parallel ; liere are sandy ridges covered with pine trees, the banks of the river

rising to a flat tableland about 300 feet above the sea level, the bed of the

river, at 20(J miles from the coast, not exceeding 1(X> feet in elevation.

Lines of granitic formation occur near Lake Victoria, and volcanic

influences are apparent in the deep crater-like lake at Mount Gambler.
There is a dense mass of scrub about ninety miles above tlie mouth of tho

Murray, and a very extensive and singular fossil deposit, which appears again
near Lake Victoria, a range of metalliferous hills intervening. This river

is navigable for two-thirds of its course, but although with depth and capa-

city for large vessels in its lower course, it is inaccessible to them from a

bar at the mouth.
The ranges of mountains in wliich these rivers have their sources extend

for more than 1000 miles along the eastern coast of Australia with much con-

tinuity, and proceeding to tjie ncrth and north-west in extensive table-lands

of consideral)le elevation; and have their southern extension from Port Pliilip,

to the west in Mount Alexander, the Pyrenees,
and tlie Grampians. The

rocks here are principally trappean, and about Mount Alexander much gold
has been founcl ;

between the Miirray and St. Vincent Gulf are slate quar-
ries, and tlie richest copper deposit in Auhfralia.

Beyond Encounter Bay, Guiclien Bay ad'ords safe anchorage, and from

hence to nearly Cape Bridgewater, a bold headhind, the coast is low and sandy,
but marked by Mounts Gambier and Sclianck, of volcnnie formation, and the

latter having tho remains of an extinct crater; here Gleuelg liivcr falls into
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tlie sea, and beyond, Portland Bay, thirty-two miles wide and nine deep, affords

excellent anchorage ; to the S. E. is Percy Island. At the mouth of Bass
Strait, the northern shore of which, extending from Cape Otway to Wilson
Promontory, 150 miles, forms a deep bight, is Port Philip, sixty miles from the

former, and twenty-four miles farther to the east is Port Western ; Port Philip
extends thirty miles from north to south, and eighteen from east to west,

having depth of water for large vessels, while its entrance, only two miles

wide, is contracted by reefs. The principal anchorage in this extensive area
is Hobson Bay to the north, sheltered by Gellibrand Point, which receives
the Yarra-Yarra River, about fifty yards broad at the mouth, but inaccessible

to large vessels, and having a rapid and broken course. The country round
is famed for its park-like appearance ; here sandstone rocks and tertiary

deposits prevail ;
the hills in the immediate neighbourhood rise 1300 feet.

Geelong and Corio Harbours, far superior to Hobson Bay, are formed on the
western side of Port Philip.

Port Western is separated from Port Philip by the narrow promontory
terminating in Cape Schanck; it is of irregular form, its entrance covered by
Grant Island, and French Island, surrounded by a narrow muddy channel,

occupying its upper part. Grant Island terminates to the east in Cape
WoUamai, remarkable for its wedge-like shape and red colour. This bay
offers the most accessible and secure harbourage ; the country round it is

remarkable for the luxuriance of its vegetation ; the rocks are of the car-

boniferous series.

From the entrance of Bass Strait, at Wilson Peninsula, the coast of
Australia trends in a concave sweep for more than 180 miles to Cape
Howe ; the land here is low, sandy, and partly covered with small trees,
behind which, about fifty miles distant, elevated mountain-ranges are seen.

Cape Howe is the south-east point of Australia, and is marked by a rounded
hill of the same name, which rises 1250 feet. Twenty-five miles beyond is Red
Point, the southern entrance to Twofold Bay (so named from containing two

bays within it), to which the coast is for the most part bold and rocky. This

bay affords in Snug Cove the only harbour on this part of the coast. Its

shores consist of steep headlands, rocky points, and sandy beaches ; at the
back of which, ponds and lagunes are mostly found. It is marked by the
double heads of Mount Dromedary, which rises 2700 feet, and the correspond-
ing hummock of Mount Finlay, 2910 feet above the sea.

From Twofold Bay the coast is indented with small creeks ; here ^lon-

tague Island is found three miles from the coast, it is about two miles long
and 210 feet high. Bateman Bay receives the Clyde and McLeay rivers ;

both are inaccessible from bars at their moutlis. This part of the coast is

marked by a conical hill, called by Cook the Pigeon-house, and to this point
its cliaracter does not change, the interior being mountainous and well

^Aooded, but from hence it becomes low and thickly wooded, with sandy
beaches, rocky ledges, and islets as far as Cape St. George, seventy-five miles
from Port Jackson ; beyond this point is Jervis Bay, seven miles long and
four broad, its entrance between Perpendicular Point, which rises 275 feet

fi-otn the sea, and Bowen Island, about one mile and a half wide ; the ancho-

rages are in Montagu Road, on the east side of the bay, and Darling Road,
to the south. Bowen Island, separated from the south point of the bay by a
narrow chasm, is high, with rocky coasts, partially wooded and fertile through-
out the coast of the lUawarra district, the garden of New Soutli Whales.

A few miles north of Perpendicular Point is the north extremity of the

peninsula, that forms the cast side of Jervis Bay, with the bight behind called
" Crookhaveu." Thence to Black Point is fourteen miles, passing the outlets

of the Shoaliiaven Rivers. Red Point is about six leagues north of Black
Point. Next come WoUongong and Cape Solander, forming the south point
of the entrance to Botany Bay, as Cape Banks does the northern. Port
Jackson is a safe and excellent harbour between Botany Bay, about four

leagues to the south, and Broken Bay five leagues to the north of it. Fifteen
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leagues from Broken Bay is Newcastle Harbour, and eight leagues from thence

Stephens Point and Port Stephens, nearly seventy-nine from Port Jackson.
From Bass to Torres Strait, the coast is bounded by a ridge of mountains,

which in some places approach to within a few miles of the coast, leaving only
a comparatively narrow strip of land. The coast line itself presents often

bold perpendicular cliffs of sandstone, in horizontal strata. These cliffs are

occasionally interrupted by low sandy beaches, some of which stretch to a con-
siderable distance inland, and appear to have been covered at no very remote

period by the sea. The indentations on this coast are more remarkable on
account of their number and the excellent harbours which they form, than
for the extent of surface which they occupy. From its supposed resemblance
to our own South "Wales, Cook named this part "New South "Wales."

Proceeding southwards from Cape York, we find Slielburne Temple, Princess

Charlotte, Bathurst, Trinity, llockingham, Halifax, Repulse, Shoalwater,

Hervey, and "Wide Bays—the last, in lat. 25°. Thence continuing south-

wards and entering the settlements still comprised under New South Wales,
are found Glasshouse, Moreton, Broken, Botany, Jei-vis, Twofold Bays and
Corner Inlet. From the north are Capes York, Grenville, Weymouth,
Sidmouth, Melville, Flattery, Bedford, Tribulation, Grafton, Cooper, Sand-
wich, Cleveland, Bowling Green, Upstart, Gloucester, Palmerston, Townsend,
Clinton, Manifold, Capricorn, Sandy, Moreton, Lookout, Danger, Byron,
Lennox, Smoky, Plomer, Hawke, Elizabeth, Sugar-loaf, Blackhead, St.

George, Dromedary, Green, Howe, Bamhead, Point Hinks, and Wilson Pro-

montory. Hervey Bay to the north cedes in importance to Moreton Bay, which
is formed between the mainland and the islands of Moreton and Stradbroke.
This district has been called by some, Cooksland. For several degrees south,
no great indentations are found until we arrive at Port Stephens, when
a succession of noble harbours occur, destined evidently to form great emporia
of commerce.

Barrier Reefs.
—Along the east coast lie the " Barrier Heefs," forming a

vast submarine buttress, skirting the shore. The great Barrier Beef extends
from Break-sea Spit, in 24° 30' latitude, and 153° 20' longitude, to Bristow

Island, near New Guinea, in 9° 15' latitude, and 143° 20' longitude, a distance

in a straight line of about 1100 geographical miles—being the longest known
coral reef in the world. This reef affords two passages for ships sailing from

Sydney, via Torres Strait, for India, Singapore, and China ; firstly, the
Inner passage, between the mainland and the Great Barrier ; and secondly,
the Outer passage between the Great Barrier and the numerous other reefs

extending towards New Caledonia.

Islands.—Australia, like other continents, has islands of some magnitude
attaclicd to it—the largest is Tasmania. The other principal ones are Flinder
and King Islands in Bass Strait ; Kangaroo Island at the mouth of the Gulf
of St. V^iucent ; Dirk Ilartog Island, forming the west side of Shark Bay ;

Batliurst and Melville Islands, off the north coast of Arnhera Land; Groote
and Wellesley Islands, in the Gulf of Carpentaria ; Great Sandy Island, on
the east coast. Besides these—Prince of Wales' Group off Cape York ; the
Pellew and others in the Gulf of Carpentaria, Wessel and English Company
Islands near Melville Bay ; Buccaneer Archipelago to the south-west of Cape
Londonderry ; Dampier Archii)elago ; Barrow and others off De Witt Laud

;

Bernier and Dorre Islands off SliarkBay ; Bechcrche Archipelago on the south
coast near King George Sound: Nuyt Archipelago; Stradbroke and Moreton
Islands, arc found between Wilson Promontory to Moreton Bay and the

Solitary Isles north of l*ort i\Iacquarie. Howe and Ball Pyramid Isles lie

about 4(X) miles east of Port Macquarie. To the north, along the east coast,

commence the coral islets, including Bunker, Keppel, Northumberland, Cum-
berland, Percy, Hill, and other minor islands.

liivcrs.—Commencing from Cape York, a small stream, the Escape, flows

into Newcastle Bay ; and to the south of Cape Bedford, iuuleavour liiver flows

through a comparatively good country. We next reach the Brisbane, navi-
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gable for seventy-five miles; and the Logan, both of which discharge
themselves into Moreton Bay. The Clarence and Tweed flow into Shoal

Bay ; the Manning and the Hastings next follow. The Kama flows

into Port Stephens ; the Hunter into the port of the same name ; the

Hawkesbury, and its tributary the ^s'epean, into Broken Bay ; the Shoal-

haven into the Bay of that name ; the Clyde into Bateman Bay. On the
east of Gipps Land is seen the common estuary of the Thomson, Eiley, and
Arthur Streams ; the Perry, Dunlop, and Barney unite also in one stream,
and next the Machonochie and Latrobe unite their waters before falling into

the ocean. The Yarra-Tarra empties itself into Port Philip, the Geelong
also ; the Hopkins, Shaw, and Fitzroy flow into Portland Bay ; the Glenelg
into Discovery Bay about longitude 141". The Murray, the Darling, and

Murrumbidgee have already been described. Among others may be mentioned
the Dumaresque, Gwyder, Peel, Castlereagh, Macquarie, Culgoa, Bogan,
Lachlan, and Bazungun. Farther north flow the Barwan, Condamine,
Warrego, Barcu, Belyando, Burdekin, Suttor, <fcc., in the interior. The
Torreus and the G^wler are only small streams flowing into the east side of
the Gulf of St. Vincent, Li Western Australia the Kalgan nins south into

Xing George Sound, the Denmark into Wilson Lilet ; next comes the

Shannon, and then the Blackwood, emptying itself near Port Augusta into

Hardv Inlet. Proceeding northwards, the Preston and Collie Eivers flow

into Leschenhault Estuary, the Murray into Peel Inlet ; the Canning into

Melville Water, and the Swan Kiver, already mentioned, into the same.
The Moore, Arrowsmith, Hull, and Murchison, flow by short courses into

the sea. Between the Gascoyne and King Sound few, if any, streams are

laid down on our best maps. The Fitzroy flows into King Sound, and the

northern Glenelg was discovered in 1S37 by Grey and Lushington. Stokea'

Victoria and the ^lurray have already been mentioned.
LaJces.—Few large lakes are foimd in Australia, and then only under a

state of temporary inundation. Of these lakes or swamps, the most remark-
able is Lake Alexandrina, fed bv the Murray ; the next is the Dambeling,
discovered in 1S43 by MM. Lander and Lefroy in Western Australia.

L. Torrens, to the north of Spencer Gulf, is said by EjTe to be -4<>J miles in

length, with an average breath of 15 to 20 miles ; this lake in the dry season

is, however, a mere salt marsh. The same will probably be the case with the

newly discovered " L. Gairdner." This district has besides been explored by
Sturt, Frome, Babbage, Freeling, Goyder, Hack, Warburton, Gregory, and
others. Many smaller lakes present often only beds of dry rushes after long-
c-^ntinued drought. Pits of brine are frequentlv seen in the interior, which
after heavy rains are so diluted as to become nearly, if not quite, fresh.

Mountains.—On the east coast the mountains continue from Cape York
in a S.S.E. direction, with apparently several interruptions to Cape Wilson,
intersecting the district of Moreton Bay or Cooksland, and thence ^ew
South Wales, in which it separates the waters flowing west into the interior

from those flowing east to the coast. The Liverpool range is the most
northern portion, and under the 32nd parallel inclines from the general direc-

tion towards a more west and east course. The highest summits, which are

of greenstone, approximate to oOCiO feet in height. Proceeding south, the

range assumes the name of the " Blue Mountains," about forty miles west of

Sydney, presenting some very striking scenery, with enormous chasms,
ravines, and precipices. Farther south, from the 33rd parallel of latitude to

Bass Straits, these motmtains are called the Warragong, or Australian Alps.

Approaching the Straits, they assume a still bolder appearance, and the

eyenitic peak of Mount Kosciusko is said by Clarke, the latest authority on
the subject, to attain the height of 73<J8 feet, and several detached peaks are

reported to reach the line of perpetual snow. Another range, commencing
near the south coast at Portland Bay, in latitude 36- 52' S. and longitude
142' 25' E , after pursuing a northern course for some distance, connects

itself with the Atiatralian Alps. Still another smaller range occurs in South
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Australia, numing north from Cape Jervis to the sinsmJar horgeshoe depres-
sion of Lake Torrens. On the west side of Australia, successive ranges run
northwards nearly on the meridian of 116' E. from Point d'Entreeast<^ux to

Cape Preston, near the Dampier Archipelago. This ranee, called the Dar-

ling, averages from thirty to forty miles in breadth, but does not attain a

higher elevation than about 2000 feet. Another range, to the east of the Dar-

ling range, has its southern termination near King George Sound, where,

aecording to Mr. Gregory, along the coast near Mount Barren, it rises to a

height of 3000 feet, with barren rugged summits.
Climate.—Two-thirds of Australia are within the temperate zone, the

other third belongs to the torrid, and the localities occiipied by Europeans
are, generally speaking, healthy. The climate of 2^ew South Wales is par-
ticularly salubrious. The temperature of Sydney is rather above 6o". At
Perth, on the west coast, it is rather below 67". while at Melville Island, on
the north, the winter average was in 1S27-8 about 8<j". The officers of the
late expedition up Stokes' Victoria Eiver report favourably of the climate.

The summer months are December, January, and February : the autumnal,
March, April, and May ; June, July, and August form the winter ; and Sep-
tember, October, and November the sprinir. Speaking generally, the climate

of the districts south of the Tropic may be considered dry, and years of
almost tminterrupted drought sometimes occur ; but dews are also frequent,

falling dtiring the heats of summer like drizzling rain. Hailstorms c^ccasion-

ally occur, and frost and snow in the more elevated districts. The rapid
transitions from heat to cold are remarkable. ^Xonh of the Tropic the rains

increase in density, and at Amhem Land and Cape York the quantity is

often very great.

Vegetation.
—

Generally speaking, the vegetation assumes a dark and
sombre hue, and along the coast presents a dull and monotonous colour,

tiring to the sight. More inland, however, amid the sameness o( the

forest, are often spots teeming with Itixuriant vegetation, sometimes laid out
in stateh' groves, free from thicket or underwoc-d, at other times opening C'U

glades and slopes intersected by rivulets and carpeted with the S':>ftest turf.

The southern portion exhibits to a certain extent the vegetation of other

temperate climes, while Northern Australia appears capable of yielding the
usual products of tropical countries. The plants, however, seem more novel
than useful. In _* ew South Wales many oi the woods take their names
from the predominating trees, such as Iron-Bark Forest. Stringy-Bark
Forest, &ic. The eucalypta? or gum-trees are numerous, also acacia, casua-

rina, banksia, kc. The orange, lemon, fig, banana, guava, pine-apple, yam.
peach, ^ine, olive, mulberry, lie. are found in abundance. Tobacco and
maize are also grown, and the wild oat and rice have been found by Stokes
and Gregory. The native flowers, often exceedingly beautiful, are. with few

exceptions, inodorotis. In the more favoured parts o? the country, pasturages
of the best quality are nimierous, and admirably adapted for the rearing of

vast herds of cattle and flocks of sheep.

History.
—Although the Spaniards. Qviros and Torres, saw the north

coast of Austraha as early as 16«!k3. the Dutch were the first who Kcame
acquainted with any considerable extent of the coast. In 1618. Dirk Hartog
arrived at the island of the same name on the west c<.">ast. la 161S. Zeachen
ran along the north coast ; Edel Land was. in 16ly, discovered by the navi-

gator of that name; Lewin Land followed in 1022. In 1023, Arnhem Land,
on the north coast, was sighted by the Pera and \\i^ Ar-nhcm ; and in 1627,
Pieter de Nuyt fixed the position of various points on the south coast. In
1628. De "Witt and Carpenter were on the south-west and nonh coast*, and in

1629, Pelsart was cast away on Hcutman Shoals in latitude 29". Tasman
coasted the north-west coast in 1644. and was followed, in 1697. by Alaming,
who made the land in latitude 31" oS S. and longitude 13C'' 13 E.. and after-

wards saw Swan Eiver. In two expeditions in 16SS and 1689. Dampier
visited and described the west and nonh-west coasts. In 1710, Eogers, with.
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Dampier, passed along the north coast ; and in 1721, Eo^creween lost a ship on
the east coast neai- Aurora Island. Eougainville, in 1708, visited the coasts,
and was followed in 1772 by Marion du Fresne. From 1770 to 1774,
Cook, in several voyages, surveyed the east coast, passed through Torres

Strait, and proved the insularity of Australia from the north. In the years
1786-7, La Perouse navigated along the east coast, in 1788, Shortland ; and
in 1791 Vancouver and Bi-oughton explored 110 leagues of the south-west

coast, and discovered King George Sound. In 1793, D'Entrecasteaux and
Labillardiere, with Beautemps-Beaupre, discovered Port d'Entrecasteaux and
several other places. Bligh, in 1788, and Hayes, in 1794, visited various

spots on the east coast. In 1797-8, Bass and Flinders proved the insularity
of Australia from the south, and in 1804, the China fleet passed in safety

through Bass Strait on its voyage to China. Flinders, ia 1802, surveyed the
south-west coast, and afterwards the north-east, passing through Torres Strait
to the Gulf of Carpentaria, having circumnavigated Australia in eigliteen
months. From 1800 to 1802, Grant and Murray saw the south-east coast,
and discovered Port Philip. Baudin explored the south-west coast in 1802 ;

and between 1818 and 1822, King surveyed the unexplored coasts to the west
of the Gulf of Carpentaria, delineated the coast line between Cape Hills-

borough and Cape York, and also Melville and Bathurst Islands. From
1837 to 1843, the surveys of Wickham and Stokes included the east coast,
also the Gulf of Carpentaria, Torres Strait, the north-west coast, Dampier
Archipelago, the Abrolhos, Swan River, Bass Strait, and South Australia.

Among the later marine surveyors may be named Blackwood, Stanley,
Yule, Bremmer, Chambers, Heywood, Hobson, Denham, &c.

Inland Discovery.
—New South Wales includes the whole eastern side

of the Continent from Wide Bay, in south latitude 26°, to Cape Howe,
the south-east extremity, a distance of 1000 miles ; thence along the
coast about 500 miles to the 141st meridian, which separates it from the

Colony of South Australia. It is divided at present into three districts :

1st, New South Wales, the capital of which is Sydney ; 2nd, Moreton Bay,
the chief town of which is Brisbane ; and 3rd, Port Philip, or Victoria, with
Melbourne as its capital. The capital of South Australia is Adelaide.

From the commencement of the settlement at Port Jackson, strenuous
endeavours were made to penetrate beyond the Blue Mountains, long con-
sidered an impregnable barrier between the colonists and the interior. The
efforts of Bass, Caley, Barallier and others, were ineffectual, until the year
1813, when, urged by a fearful drought, Blaxland, Lawson, and Wentworth
succeeded in penetrating about twenty-five miles to the west of the Nepean
Eiver, whence from the rugged brow of a precipice these enterprising
adventurers were gladdened by the view of a well-watered district extending
towards the west. Evans was next dispatched, and the Downs of Bathurst,
with the Eivers Lachlan and Macquarie, were shortly made known. During
the following year, a road was made by the convicts, extending 148 miles
W.N.W. of Sydney, in places over precipitous ridges several thousand feet

above the level of the ocean. In 1817, Oxley and Cunningham, failing to

trace the Lachlan, penetrated beyond the 144th meridian, E., a distance of
400 mUes inland. The next year, Oxley, disappointed in following the

Macquarie, proceeded from Mount Harris easterly, in latitude S. 31° 15',
and discovered Liverpool Plains. Eeaching finally Port Macquarie, he
proceeded along the shore to Port Jackson. In these journej's, Oxley had
penetrated 500 miles to the west of the Blue Mountains. In 1819, tlie

Murrumbidgee Eiver, and in 1823, the Brisbane Downs, were discovered.
In 1824, Hovell and Hume, passing S.W., discovered the Hume, Ovens, and
Goulburn Eivers, and were the first to perform the overland journey from
Sydney to Port Philip. Logan, in 1826, discovered the Logan and
other rivers. Cunningham, in 1827, discovered the Darling Downs,
Peel, and Canning Plains j and in 1828, a practicable route from Darling
Downs to Moreton Bay. Sturt and Hume, in 1828, succeeded in ex-
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ploring the dricd-up surface of tlie Macquarie marslies, and ascertained
that about thirty miles below Mount Harris the Macquarie Eiver ceased to

flow; its flooQS communicating, however, after heavy rains, with tlie

Castlereagh. Sturt also traced the Darling Eiver some distance. In 1829-30,
Start followed the course of the Murrumbidgee to its junction with tlio

Murray. Passing down this noble river, he saw the mouths of the Darling
and of the Lindesay ; and after a voyage of thirty-two days, entered Lake
Alexandrina or Victoria. In 1831, MitcheU, in latitude 29° S., found/rcs7i
water in the Darling ; and in 1835-36, traced the Lachlan into the Murrum-
bidgee, and the Darling into the Murray. He also explored much of tlie

fine country now called Port Pliilip or Victoria, which he named Australia
Felix. Strzelecki, in 1840, with Eiley and Macarthur, discovered and
named Gipps Land, into which M'Millan had before penetrated ; Tyers
survej^ed the country between Port Philip and the Glenclg, and Dixon that
at Moreton Bay. In 1839, Eyre, having discovered Lake Torrens and Mount
Eyre, proceeded again, in 1840, to the Lake. During his prolonged routes,
he explored Flinders Kange, named Mount Serle and Mount Hopeless, and
crossed the country to Baxter Eange and Port Lincoln to Streaky Bay.
Thence proceeding west along the south coast, he reached King George
Sound, having proved the astonishing fact, that along a coast-line of more
than 800 miles not a single river enters the ocean. In 1842, Frome
explored the country east of Flinders Range, to the west of Lake Torrens ; and
in 1844, Grey and Burr journeyed along the coast from Adelaide to Mount
Schanclf. During the years 1844, 1845, and 1846, Sturt, with Poole and
Browne, on his expedition to the interior from Adelaide, passed the Barrier

Eange, and ultimately succeeded in reaching the east portion of Lake Torrens.

Imprisoned from January to July, 1845, at Frome Creek, on the west side of

Grey Eange, in S. latitude 29* 40', and E. longitude 141° 30', he examined
the country around in various directions. Released, at length, by the brief

rains, he succeeded in escaping to the N.W. in August, and proved, by a

gallant dash into the interior as far as latitude 24° 30', and longitude 138°,
that the country to the north of Lake Torrens was for a great distance

nothing but an endless stony desert. In 1844, Leichhardt, with Gilbert, left

Moreton Bay, and after a perilous journey of 1800 miles, during which 3000
miles were traversed, reached Port Essington in North Australia, having
discovered and named the Belyando, Burdekin, Lynd, Mitchell, Albert,

Eoper, Alligator, and other rivers. Early in 1846, Mitchell started from

Sydney, reached the junction of the Macquarie with the Darling, crossed the

Darling, and reached the Narran Swamp. In longitude 148"", and latitude

28° 31', the Balonne was found to separate, to the south, into various channels.
Its main and most westerly branch, the Culgoa, joined the Darling thirty
miles above Fort Bourke. The expedition ascended the Balonne and the

Cogoon, and discovered the Maranoa, Nogoa, and struck the Belyando in

longitude 147°, latitude 24° ; and afterwards followed, during ten days, as far

as latitude 24°, longitude 144° 34', the Barcu, wliich river Kennedy, in 1817,
afterwards traced to latitude 26° 15' S., and longitude 142° 20', where it lost

itself in the sands. On tins journey Kennedy discovered the Thompson and
the Warrego Eivers. Kennedy next, in 1848, explored the peninsula from

Eockingham Bay to Cape York, where lie was speared by the natives.

Leichhardt, in 181S, started from Moreton Bay on his hopeless endeavour to

cross the Continent to Swan Eiver.
West Australia.—The name Swan River was givento aportionofthe country

by Vlaming in 16i)7. In 1801, the " Naturahste
"
visited this coast; and in 1829,

Fremantle took possession of the territory. Prior to this, however, Lockycr
liad, from Sydney, taken possession of the country at King George Sound.

Bannister, in 1831, proceeded from Fremantle to King George Sound.

Grey and Lushington, in 1837, explored a portion of the Glenelg Eiver, and
the country between that and the Prince Eegent Eiver in N. W. Australia.

Landing, in 1839, at Shark Bay, Grey next discovered the Gascoigne and the
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Murchison Elvers, and returned by a harassing overland journey along the

coast, southwards to the settlements of West Australia. In 1848, Gregory
and Fitzgerald surveyed the country from Perth towards the Gascoigne ; and
in 1849, Iloe extended his surveys from Perth to the south-east, as far as the

JJussell Eange. Austin, in 1854, explored the interior from Perth, west, as

far as the 119th meridian, and north, to latitude 27° 50'. F. Gregory, in

1858, proceeding northwards from Perth along the coast, crossed the Mur-
chison Eiver, along the north bank of which he ascended, passed over to the

Gascoigne, and descended to Shark Bay. He next proceeded along the

north bank of the latter river, discovered the Lyons Eiver, and explored a
fine country, naming a peak, in latitude 24° 24' S., and longitude 117° 25' E.,
3400 feet in height, Mount Augustus.
In 1855-56, A. Gregory, with his brother, F. Gregory, Elsey, Baines,

Wilson, Mueller, and party, was despatched from Moreton Bay with two
vessels to explore the Victoria Eiver, discovered by Stokes. After extending
the survey of the Fitzmaurice River, Gregory explored the Victoria to its

sources, in S. latitude 18° 12', and E. longitude 130° 39', and named the
Norton-Shaw and Saunders Rivers. Proceeding onwards towards the

interior, the party reached latitude 20° 20', and longitude 127° 35', at an
elevation of only 900 feet above the level of the sea. The distance between
the farthest point attained and the Great Bight was nearly 800 miles ; to the

Fitzroy River, 300 miles ; to the settlements of Western Australia, 900
miles ; and to Sturt's northernmost point, 700 miles. To this latter point,
however, the party at Hooker Creek was 600 miles, and afterwards at the
sources of the Nicholson, only 450 miles distant. After leaving the Victoria,

Gregory reached the Albert River, at the southern extremity of the Gulf of

Carpentaria ; and taking a circuitous route into York Peninsula, continued
his journey along the Burdekin to the Belyando, proving the identity of the

latter with the Sutter of Leichhardt. ^ The journey from the north-west coast

into the east settlements was performed within five months.
Mr. Gregory was next despatched from Moreton Bay west in search of

Leichhardt. Steering for the Barcu River, he found, in S. latitude 24°, and
E. longitude 146° 6', on the left bank of the river, the letter L cut through
the bark of a large tree. Having searched at the junction with Alice Creek,
he next traced the Thompson River to the Tropic, in vain. Following then

along the Barcu, the party arrived at Cooper Creek, and eventually explored
the dry channel of the Barcu into Lake Torrens, crossing which, they pro-
ceeded southwards, and finally reached Adelaide.

In South Australia, Hack and Harris started from Streaky Bay in 1851,
reached Yarlbinda, proceeded east to Warrea, and thence again south-east to

the shores of the great salt lake "
Gairdner," whence they returned to Port

Augusta. Swinden, Thompson, and Campbell found that there exists an
isthmus between Lake Torrens and Spencer Gulf. Goyder found the waters
of the northern portion of Lake Torrens to be fresh ; and Oakden was

repelled from his position on fresh-water lakes, west of Lake Torrens,
afterwards changing into salt lagoons. To the north and west of Fowler
and Denial Bays, Miller and Dutton have explored a grassy country. Frome
explored the country north from Adelaide to Mount Serle ; Freeling that
from Port Augusta to Mount Hopeless ; and Warburton along the southern
shore of Lake Gairdner. Babbage has passed on from Port Augusta to the

north-west, with the object of exploring the country between Lake Torrens
and the newly-discovered Lake Gairdner.

Tasmania and Islands.—Bass Strait extends from King Island to Flinders

Island, nearly 200 miles east and west. The extremities of the former

being about fifty miles distant from Capes Otway and Grim, the opposite
points respectively of Australia and Tasmania, while the northern point
of the latter is about seventy-five miles from the Australian coast.

Flinders Island is the northern and largest of the Furneaux group, the
southern of which, Clarke Island, eight miles long and five broad, is separated
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from Cape Portland, the nearest poiut of Tasmania, by Banks' Strait, eleven

and a half miles wide. Flinders Island is rugged and barren, thirty-six
miles long by twenty-one broad, rising in Strzelecki peaks 2550 feet above
the sea, with many small islands and rocks ; it is separated from Barren

Island, twenty-four miles long and eighteen wide, by Franklin Strait, four

miles wide, but strewed with rocks and shoals ; the island is marked by
Mount Munro, 2300 feet in elevation, and is separated from Clark Island

by Armstrong Channel, eight miles long, and in extreme breadth four miles.

These islands are extended to the north in others of similar granitic for-

mation ; the most important of which, the Kent group, consisting of two
islets and some rocks, lie about half way between Flinders Island and the

main, on which the same formation appears in Cape Liptrap and Wilson

Promontory, which form isolated hills connected with the land by banks of

sand ; five miles and a half from the latter is Hodondo rock, a conical mass of

granite, 1130 feet in elevation, on the east side
•,
Waterloo Bay is to the east of

the promontory, extending in a valley three miles long, on the north side of

which Mount Wilson rises 2350 feet : here rugged but densely-wooded moun-
tain ranges present themselves, 2000 feet in elevation, w ith trees of large size,

and small valleys opening on the coast in quiet sandy beaches. The sides of

Mount Wilson are strewed with enormous granite boulders. King Island is

thirty-six miles long and fifteen broad, and its northern extremity rises 595
feet above the sea; it is, like those already mentioned to the east, a continuous

ridge of granite ; it has three bays, which only offer partial security for

shipping. The northern coast of \ an Diemen Land, or Tasmania, forms the

southern shore of Bass Strait, and extends for more than 150 miles, forming
one great bight ; to the north-east, it is singularly low, and is formed of sand-

hills, from which rises the isolated peak William, 730 feet high, beyond M'hich

a rocky ridge culminates in Mount Cameron, 1730 feet above the sea.

The river Tamar is formed by the confluence of the North and South Esk.

Thirty miles from the sea to Lauuceston, the river is navigable for small vessels,

and large vessels may ascend to within a short distance, but the entrance is

difficult on account of sand-banks and shoals. The tidal wave is felt for ten

miles up the North Esk, but the South Esk falls into the Tamar by a cataract.

The valley of this river is narrow, with steep sides, and densely wooded, formed

by two ranges which strike off" in a north-west direction from the central

mountains of the island. From Cape Portland to the Tamar is fifty-eight

miles, and within this distance, at eight, eighteen, twenty-nine, forty-eight,
and fifty-three miles, the Currie, Piper, Forester, Tomahawk, and llinga-
roma rivers fall into arid bays, increasing in width towards the east, the two
last being named Anderson and Waterhouse, the latter being fifteen miles

broad and seven deep, with boggy land at the head, and round wooded hilla

separated by narrow valleys. Mounts Barrow and Arthur, only nine miles

apart, are 4300 feet in height ;
this is a district of primitive rocks, but Stony

Head is basaltic

To the west of the Tamar the character of the coast is similar ; the Sorel,

Mersey, Don, Forth, and Leven rivers, with the exception of the first, fall

into the sea by a low sandy coast ; hills 2000 feet high rise between the Sorel,

which falls into Port Sorel and the Tamar, eleven miles apart, the others being
respectively eighteen, twenty, twenty-three, and twenty-seven miles beyond.
The mountains culminate in Valentine Peak, a mass of bare granite, 40(.X) feet

above the sea ; here Blyth Eiver falls into Emu Bay, and thirteen miles

beyond Inglis Iliver is an inconsiderable stream. Circular Head presents a

flat-topped mass of trappcan rock, 490 feet high. Cape Grim is a steep black

headland, from whence a low sandy beach anu reefs extend to Hunter group,
which consists of three principal and many smaller islands ; those rise 250 feet,

and culminate in three nummock islands 790 feet above the sea, are steep,

rocky, and barren to the north, but more fertile and wooded to the south.

The prevailing winds in Bass Strait are south-westerly, those from the

opposite quarter being only experienced from December to March, the cur«

II. N N
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rent then generated being dominated over by the tide, is not felt until to the
east of the Furueaux group. This strait is navigable to the west whevi
Torres Strait is not, a fact remarkable in the physical geography of this

region.
The west coast of Tasmania is rocky and sterile, the most westerly point

of the island is a sandy projection, in E. longitude 144° 40', called West
Point, to the north of which is a wide open biglit ; to the south, Bandy
beaches broken by rocky points are found, a ridge of low barren hills rising
two miles from the shore, and beyond this are others more lofty and well

wooded. Cape Sorell is a rocky projection forming the south point of a wide

bay, within which is Macquarie Harbour, the entrance of which is on the

north-west, marked by two elevated peaks, Heemskerk and Zeehaan, and

high ridges extend between it and the Derwent. The entrance to the harbour
is shallow, but it widens out, occupying a space of nearly eighteen miles in

length with two to four miles in widtli. The water graduallj' deepens, in a

south-east direction, to twenty fathoms, whence it again decreases to four

fathoms off the mouth of Gordon Kiver, a distance of nearly eighteen miles

from the entrance of the harbour; the country around is irregular in outline,

but covered with magnificent timber. Birch River also falls into this harbour,

and, with the Gordon, is supposed to have its source in a triangular lake

about fifty miles in circumference, situate among the hills between it and
the Derwent, which also derives some of its waters from the lake.

From Cape Sorell the coast continues rocky, with fronting reefs to the
bare white peaks of De Witt, the elevation of which exceeds 1000 feet. Here
is a most remarkable harbour. Port Davey, four miles wide at the entrance,
and extending inland in two arms to the north and east; in tlie latter are two
secure anchorages, Bramble Cove and Bathurst Harbour, which receive the

waters of Spring River ; the Stephen also falls into this port ; above is an
extensive plain, probably the basin of a former lake, surrounded by heavily
timbered heights.

The south-west cape of Tasmania has a sharp rugged outline, and the
lands in the vicinity are desolate and barren in appearance. The southern coast

is of similar character, the projecting headlands being basaltic. Tiie Maat-

suyker Islands lie off the south-west capo, and there are many other islets and
rocks off the southern coast, but about fift}^ miles east of south-west cape is

the extensive bay into which the Derwent and its tributaries from the

north, the Dee, Ouse, Shannon, Clyde, and Jordan, discharge their

waters ; on the west side is Bruny Island, of irregular form, twenty-five
miles long, presenting basaltic formation, well wooded, and fertile ;

it

is separated from Tasmania by D'Entrecasteaux Channel, ten miles in

length, and from three-quarters of a mile to seven miles in width ; its northern
shore is deeply indented, and forms several harbours; Recherche Bay is throe

miles wide and two deep, to the south of which is South Port. Port D'Entre-
casteaux is a most excellent harbour, embosomed in gently sloping wooded

heights, with three and a half fathoms water and muddy bottom, on which

ships may ground without danger; beyond Recherche Bay are Actfcon Islands

and Mussel Bay, six miles beyond which is Port Esperance, two miles and

three-quarters deep, and one and a quarter wide ; and four miles farther,

Huon River, the entrance of which is two miles wide, and opens into several

bays, of which Swan Port is perhaps the most commodious, having deep water
close to the shore, which is steep, rising with gentle accli\ity to a well wooded
and very fertile country. Huon Island, marked by a perforated rock, lies at

the entrance to the river. North-west Bay is two miles wide by five deep.
From Tasman Head, the south point of Bruny Island, to Cape PiUar,

the opposite point to the north-east, is thirty-four miles ; this is the entrance
to Storm Bay, in the north-west corner of which is the estuary of the

Derwent ; to the north is North Bay, extending into Pitt-Water and Norfolk

Bay. the latter of which is eight miles long and four broad, afibrding

anchorage to the largest fleet, in smooth water and good ground, on the
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east side of Storm Bay. Burnett Harbour is fit only for small vessels, but
the coves iu Port Arthur aiford shelter to the largest. The entrance to the
river Derwent, between Cape Delasorte and Cape Direction is two and a

half miles wide, and this breadth is continued for five miles to the south

point of Ealph Bay, which extends six miles in depth. The river is acces-

sible for the largest vessels for eleven miles ; and beyond this, at Risdon
Cove, four miles higher up, it becomes contracted to less than half a mile.

The headlands in Storm Bay are mostly basaltic, and round Port Arthur a

chain of lofty mountains extends ; about three miles from the shore, within
the Derwent Valley, the ground rises gradually towards the hills in the
interior. The east coast of Tasmania extends from Cape Pillar to Cape
Portland for 156 miles ; Cape Pillar is a succession of high basaltic columns ;

from hence the coast forms a succession of bays until to the north Fleurien

Bay, fifteen miles wide and ten deep, affords good anchorage. It extends
between Cape Bailly and Schouten Island, which is separated from Freycinet
Peninsula by Geographe Strait ; these are high toward the sea, but low and
well-wooded at the land side.

The mountains appear to belong to the cordillera of Eastern Australia,
the channel of Bass Strait merely interrupting the continuity above water
between Capes Wilson and Portland. A range of lofty mountains runs

through the island from north to south, the highest peaks of which are

Quamby Bluff", overhanging Norfolk Plains, Mount Field, Mount Wellington
near Hobarton, and the high Peaks near PortDavey. Other lofty points are
the Western or Platform BlufTs, Table Mountain, the beautiful eminences
of Ben Lomond, Ben Nevis, and St. Paul Dome ; the Three-thumb Mountains
near Prosser Bay, and the rocky heights on Maria Island, called the Bishop
and Clerk. Along the west coast, a minor range extends at Mounts Heems-
kerk and Zeeham towards the "Western Bluff", where it joins the north and
south range.

History.
—Discovered by Tasraan in 1612, and named by him, after the

Governor of the Dutch East Indies,
" Van Diemaii's Land ;" its shores were

visited by Cook and Furneaux in 1773, and again by Cook in 1777, without

discovering its insularity, which was proved afterwards by Bass and Flinders

in 1707. In 1803, a detachment under Bowen from Sydney landed on the

north hank of tlie Derwent, with a view of founding a penal settlement at a

spot called Rest Down, since termed llisdon. The next year Collins arrived

from England, took forin-il possession
of the island, and selected the present

site of Hobarton as his head-quarters. Other settlements were made at the

mouth of the Tamar, and afterwards, higlier up the river, at Launceston. In
1813 the restrictions upon its communications with the mother coimtry and
other colonies having been raised, the tide of emigration from England began
gradually to set in, and the colony extended itself in various directions. la
1817 the population amounted to only 2CK)0, the majority of whom were con-

victs; while in 1821 it had increased to 12,CK)0 ; in 1831, to -40,000; and in

1851, to 70,<K>0, of whom tiie bond population was under 20,0(X).

In form, the island is somewhat triangular, covering an area of nearly

twenty-four thousand sipiare miles, or about fifteen millions of acres.

Api)roach(.'d from the (^ast, it presents a picturesque and beautiful appear-
ance, including a succession of lofty mountains, covered to their summits
with wood, the highest of which, from April to October, are capped with

snow. Viewed from the west side, the island appears rugged and wild. The
island consists of a succession of mountain ridges and valleys, the former

rising often into grand and fantastic peaks: it is copiously irrigated by
numerous streams issuing often from beautiful mountain lakes, among which

may be mentioned Lake ("lair, from whicli the Derwent receives a portion of

its waters.

From its higher latitude and its insularity, the climate of Tasmania may
be considered superior to that of Australia, and the atmosphere, though
warm, is comparatively free from the withering aridity of the latter ; hence

N N 2
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also tlie greater vigour of its vegetation and density of its forests. The mean
annual heat at Hobarton is 52° : the mean of summer being 63°, and that of
winter 42°. Frosts are sometimes severe in exposed situations, but snow

rarely continues in the lower grounds during a whole day. The spring
months are July, August, and September ; summer, October, November,
and December ; autumn, January', February, and March ; and winter, April,

May, and June.

Vegetation.
—The natural vegetation of Tasmania resembles that of

Australia ; the trees being evergreens, and the foliage generally of a dark
and sombre hue. The trees often attain a vast height and size, with little

variety, however, in their forms. The gigantic blue-gum is the prevailing ;

next in frequency are the acacias, black and silver mimosas, Iluon pines,

myrtles, and pencU-cedars. The dogwood, pinkwood, and muskwood are

fine-grained trees. The timber is often of the best description, and dense

forests, many miles in extent, are found in various parts of the island. The

myrtle often forms thick forests, single trees of which attain thirty to forty
feet in circumference. In the interior, a species of _/iccic?e5, producing an
edible fruit, is found. The variety of shrubs is great, some of which, more

particularly the fern and the native cherry, are very beautiful. The indi-

genous botany is, however, like that of Australia, scanty in articles fit for

human sustenance. A species o? plantago, from which a good salad is made,

grows in the sandy districts ; and a large species of truffle, weighing some-
times not less than fourteen pounds, forms a good substitute for bread, and
has been used in soups and otherwise by Europeans. The apple, goose-

berry and currant have been introduced and thrive well ; likewise other

European plants and flowers ; the scarlet geranium grows luxuriantly, the
sweetbriar adorns the hedges, and altogether the settled districts present
more the aspect of England than any other of the Australian colonies.
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Aa River, vol. ii. 324, 330
Aar K., ii. 320, 322
Abana K., ii. 57
Abarim Monies, ii. 59

Abaris, ii. 134

Abarnis, ii. 28
Abas K., ii. 44

Abbajaret, ii. 380, 382

Abbitibbee, R. and Lake, ii. 409

Abdera, ii. 66

Abens R., ii. 298

Aber, meaning of prefix, vol. i. 427

Aberration, phenomenon of, i. 14

Abii, ii. 55

Abingdon Island, ii. 480
Ablach R.,ii. 298
Abnoba Mons, ii. 65, 129

Abreojos Point, ii. 486

Abrincatui, ii. 124

AbruzziMts., ii. 373, 374
Abus M., ii. 22, 44

Abus R.,ii. 127

Abydos, ii. 28

Abyla Prom., ii. 138

Abyssinia, ii. 382

Aca, ii. 58

Academia, ii. 85

Acamas Prom., ii. 99

Acampsis R.,ii. 42

Acapulco, ii. 484

Acaray .Sierra, ii. 440, 443

Acarnania, ii. 76 et sc<j.

Acclio, ii. 58

Acesines U., ii. 56

Achaia, ii. 89 ei se/j.

AclianleuH R., ii. 54

Acliarna;, ii. 85

Acheloua R., ii. 73, 77, 78

Achen R., ii. 293

Aclieron R.. ii. 73, 115

Acliilla;iiTn, ii. 28

Achmeta, ii. 4 9

Acliroinjitic prism, i 83,84 ; lens, 87 ; eye-

piece, 98

Acila, ii. C3

AciriH !£., ii. 1 15

Acilisene, ii. 45

Aconcagua, ii. 437, 176

Peak, ii. 4:)8

R., ii. 4 40

AcotylcdonH, i. 320, 321

Acra ."M., ii. 61

Acragaa, ii. 118

Acritas Pr., ii. 70, 9 1

Acroceraunium, ii. 70

Acrocorintbus, ii. 88

Acrorea, ii. 90

Acte, ii. 67

Actium Pr., ii. 77

Adam Bay, ii. 531

Adamello Mt., ii. 290

Adams, his travels in Africa, ii. 376

W., his residence in Japan, ii. 170

Point, ii. 488

Adana, ii. 36, 63

AddaR.,ii. 349
Addua R., ii. 104

Adelaide, ii. 536, 542
• R., ii. 531

Adelie Land, ii. 457

Adelsberg Pass, ii. 292, 296

Adige R., ii. 351

Adjustments of transit instrument, i. 114

et seq. ; of sextant, 137

AdlerR., ii. 315

Admiralty Bay, ii. 461

I., ii. 492, 528

Inlet, ii. 489

Sd., ii. 473
Admora I., ii. 521

Adoreus M., ii. 40

Adorneh R., ii. 264
Adour R., ii. 337
Adramas Tchai R.,ii. 280

Adramyttium, ii. 29

Adramyttius Sinus, ii. 26

Adrapsa, ii. 52

Adriatic, alluvial deposits on its shores,
i. 258

Aduatica, ii. 125

Aduatuci, ii. I 25

Adula Mons, ii. 65, 101

Adule, ii. 135

M&, ii. 2, 44

vKdui, ii. 124

A'.f^x, ii. 29, 68, 89

.il^gean Invertebrata, i. 370

Mf,xvt.n Sea, isles of the, ii. 97 etscq.

Vhigaleus M., ii. 83

/Kgates la., ii. 118

yKgina, ii. 87

.l-iginetans, ii. 5

.Kginium, ii. 74

-Kgira, ii. 89

vKgiroessa, ii. 29

yKgitium,ii. 78

vKgiuni, ii. 71, 89

^Klana, ii. 63

Aeng R., ii. 243

vKgospotamos J{., ii. 56
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j-Kgyptus, ii. 133 el t:cq.

Emilia Via, ii. 105, lo7

it^niania, ii. 76

-(Knoe, ii. 85

JEmis, ii. G6, 77
^olias lie., ii. 118

jEolians, ii. 26

^olis, ii. 26, 28, 29

jEqui, ii. 102, 112

jEschylus, ii. 8

jEsepus K., ii. 27,29
.iEsernia, ii. 114
jEtlialia I., ii. 108

^Ethiopia, ii. 135

^:tna, M., ii. 117

^tolia,ii. 78

Affluent, meaning of term, i. 427

Africa, projection of map, i. 161 ; its coast,
217; winds, 206; table land, 224; rivers,
242 ; geology, 290, 295, 302 ; vegetation,
325, 326, 334, 33S; fauna, 350, 352, 354,
355 ; ethnology, 391 et seq. ; population,
409; Homeric description of, ii. 5; He-
rodotus, 11; Strabo, 18; Ptolemy, 20;
ancient, 132 et seq. ; modem, 205, et seq. ;

375 et seq.
- Eastern, its flora, 1. 331

Northern, its great desert, i. 220
-^—— "Western, its flora, i. 331

Aganippe, ii. 82

Agassiz, Prof., on zoology, i. 341, 343, 353,
382

Agattou, ii. 495

Agendicum, ii. 124

Aginnum, ii. 122

Agora, ii. 85

Agout R., ii. 336

Agradatas K., ii. 5C

Agrafo Mts.,ii. 355

Agiianes K., ii. 65

Agricultural occupation, i. 442

Agri Decumates, ii. 119, 130

Agrigentum,ii. 118

Agri-dah Pk., ii. 262

Agrinium, ii. 78

Agua, Volcano di, ii. 484

Aguan R., ii. 430

Agueda R., ii. 341

Agulhas Bank and Cape, i. 229 ; ii. 3S0
Aian, Port, ii. 497
Aiblinz R., ii. 293
Ain R., ii. 345
Aine GheulR.,ii. 280
Aisne R., ii. 331
Aitsch R., ii. 326

Aix, fossil remains at, i. 385

Aix-la-Chape!le, thermal springs at, i. 265
Ajada R., ii. 340

Ajax, mound of, ii. 28

Ajmir L., ii. 232

Akademia, G. of, ii. 497
Akani Mt., ii. 501
Akaroa Hr., ii. 461
Ak Dagh, ii. 273, 275, 276, 277

R., ii. 282
Akita Gawa R., ii 502
Akiz Tchai L., ii. 278
Akoun, ii. 493

Akoutan, ii. 493
Aktaniar I., ii. 262

Ak Tchai R., ii. 282

Alabama, tertiary beds in, i. 314

R, ii. 4)3

Alabanda, ii. 33
Ala Dagh, ii. 274, 276

Alagou R., ii. 340
Alakananda R. ii. 233

Alalcomena;, ii. 82

Alalia, ii. 118
Alander R., ii. 3S
Ala Nor L., ii. 2tC
Alani Montes, ii. 54

Alarcon, de, his travels, ii. 393
Ala-shan Ms., ii. 252
Alata Castra, ii. 128

AlatamaliaR., ii 423
Alatau Ms., ii. 252

Alauni, ii. 132
Alaunus R., ii. 127
Alazonius R., ii. 44

Alba, ii. 123
Alba Fucentia, ii. 109
Alba Longa, ii. Ill
Alba Pompeia, ii. 104

Albana, ii. 44

Albania, ii. 43 et seq.

Albanians, i. 396
Albanus Lacus, ii. 110

M.,ii. 99, 110

Albany R., its extent, i. 245 ; ii. 409
Albarraciu Sierra, ii. b38
Albemarle I., ii. 480

Sd., ii. 423
Alberes Mts., ii. 334
Alberini Canal, ii. 492
Alberke R., ii. 340
Albert Port, ii. 461
Albert R., ii. 530

Albinos, i. 391, 392

Albion, ii. 126
Albis R., ii. 65, 125
Albius M., ii. 99

Albuera R.,ii. 340
Albufera Lagunes, ii. 342

Albula, Mt., ii. 295
Album Pr., ii. 58

Albuquerque, Lis voyage, ii. 158
Alcanbets R., ii. 500
Alcantara R., ii. 340

Alcaraz, Sierra de, ii. 338
Alceste I., ii. 507

Alcyonium Mare, ii. 71

Aldan R., ii. 253

Aldebaran, star, one of the Ilyades, i, 3 7, iO

Aldom, G. of, ii. 497
Aleian Plain, ii. 36

Alenquer R., ii., 3i0
Aleoutian Arch., ii. 493

Alequa, ii. 380

Aleria, ii. 118

Alesia, ii. 124

Alesium Mount, ii. ^6

Aletsch Glacier, ii. 320

Aletum, ii. 124

Alexander the Great, ii. 13, 26, 68

Sir J., travels in S. Aliica, ii.

377
— Mount, ii.

Alexandria, ii. 134

Arianu,ii. 51
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Alexandria Babylonia, ii. 47

Troas, ii. 28
Alexandrina Lake, ii. 536

Alga;, i. 320

Algenib, star in region of vernal colure, i. 35

Algeria, fossil remains in, i. 375; ii. 391

Algol, j3 Persei, i. 26

Aliaska Peninsula, ii. 493

Aliphera, ii. 97

Alkathoo, M., ii. 87

Alkayassi-sou K., ii. 281

AUagua.sh R., ii. 420

Allahabad, ii. 238

Alhih-dagh Pk., ii. 262
AUe K., ii. 308

Alleghany Mts.,i. 228; ii. 400, 419

R., ii. 411

Allen, Capt. W., his travels in Africa, ii.

377, 378
Aller L., ii. 294

R., ii. 317

AUia, ii. 109

Allier R., ii. 332

Alligator Bay, 521

Alligators, i. 365

Allobroges. ii. 123

Alluvium, i. 315
Almanza Sierra, ii. 339
Almeira R., ii. 338

Almejas Bay, ii. 486

Almeyda, liis voyage, ii. 158

Alonta R., ii. 54

Alope, ii. 75, 79

Aljjenus, ii. 79

Alpherat, star in Vernal Colure, i. 35

Alpheus R., ii. 90, 9G

Aljiine arctic llora, i. 330, 333

Alpini, ii. 104

Alps, i. 220, 227 ; limit of perpetual .«now,

212; glaciers, 2 12; geology, 290, 292,

309; bog plants, 325; ancient geog., ii.

64, 101, 123, 131 ; modern, 290, 296,

343, 368

Alpujarras Sits., ii. 338

Alsace, ii. 366

Alsadamus M., ii. 59

Altai -Ml.'i., i. 227, 290, 396 ; ii. 252

Altair, star belonging to Aquila, i. 43

Altinum, ii. lot;

Altitude, term explained, i. 50, 51; obser-

vations for, 139

Altitude and azimuth insts., i. 8, 131 ct scij.

AltMiiirk, ii. 364

Altiiiuld R., ii. 29S

Altun-nor, ii. 255

Ahiiiiinit, a metallic element, i. 195

Alum shale, i. 30^

.\luta R., ii. 301

Alvarado, R., ii. 429

Alvarez, ii. 427

Alz R.. ii. 293

Amucura R., ii. 1 1't

Aiii;igasaky B. ami llr, ii. M'l, 503

Amakera I., ii. 505

Amalekite?", ii. 62

Amanica; Portic, ii. 35

Amaniis .M., ii. 25, 34, .';j

Amapalla. ii. 4H3

Amardus !{., ii. 49

Amarwi .Monies, ii. 2 !

Amarus L., ii. 134

Amasia, ii. 43

Amathus, ii. 99
Amatitan L., ii. 430
Amatola Mt., ii 386

Amazons, i. 240,241 ; its silvas, 221 ; fauna
of its basin, 353, 354 ; descrip goog., ii.

445 e< seq.

Ambastus R., ii. 55

Anibiani, ii. 126

Amboyna, ii. 468, 526

Ambracia, ii. 73

Ambracius Sinus, ii. 71

Ambrysus, ii. 80

America, coast line, i. 217; plains, 221-223

table-lands, 225 ; mountains, 227, 228

rivers, 240-246, 260 ; changes of coast

258; geology, 290, 295, 302, 314, 315

vegetation, 327, 334, 335; faunas, 317

351-354, 361; fossil remains, 376, 377

ethnology, 391, 392, 400, 403, 404, 409
its discovery, ii. 153, 155, 205 et seq.

Central, ii. 427 ct seq. ; 481 etseq.

Jsortli, projection of map, i. 162

plains, 222, 223; table land, 225, 226

mountains, 227, 228; rivers, 242, 245
old red sandstone in AVestern States, 303

coal-fields, 306; tertiary deposits, 314

315; flora, 338; faimsi, 349, 376, 387

ethnology, 394, 400, 402; north-west

coast, ii. 183, 186 ; desc. geog., 393 et seq.
423 et seq.

South, projection of map, i. 162;

plains, 221, 222; table land, 225, 226;
mountains, 227, 228; rivers, 241, 242;
glaciers on south-west coast, 253, 254 ;

earthquakes, 275 ; elevation of land, 281 ;

tertiary deposits, 314, 315; vegetation,
33 5, 338 ;fainia, 352, 37 7, 378; ethnology,

394, 400, 404; cattle, 405, 406; desc.

geog ,
ii. 431 cl seq.

Amherst I., ii. 417

Audda, ii. 45

Andsia R., ii. 129

Andsus, ii. 42

Andternum, ii. 109

Andia, ii. 494

Ammer R., ii. 298
Ammonia Oasis, ii. 13G

Ammonites, ii. 62

Amnius R., ii. 4 1

.\moo R., ii. 257

Ainorgus I., ii. 98

Amori, i. 24 8

Amoughta, ii. 491

Amoy, Hr. and I., ii. 608

y\mpanan, ii. 520

Anii)e, ii. 47

Aiiipelus, Pr., ii. (is, lis

.\mpel\isia I'rom
,

ii. 138

Amjiliea, ii. 92

Aniphiliia. tlieir di.-tiil)Utiuii, i. 357 ; fossil

r(mains, 376

AmpliibiouH i)lants, i. ,)2H

.\mi.hiilolis, ii. 90

Aniphipagus l*r., ii. 74

Am|)ld|>oliH, ii. 68

Amphissa, ii. 79

Amphitrite Is , ii. 4<;5

Stridt, ii. 199
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Amphryssus R., ii. 75

Ampsaga R., il. 138

Amsanctus L., ii. 114

Amsthitka, ii. 495
Amucu L., ii. 443

Amur, R., i. 246 ; ii. 220, 249, 498

Amycla;, ii. 93
Anabara R., ii. 254

Anabon, ii. 51
' Ana' branch, meaning of term, i. 427

Anactorium, ii. 77

Anadyr R., i. 245; ii. 263

Anaglyptographic maps, i. 172

Anagnia, ii. 112

Anamares, ii. 105
Anamba Is., ii. 513

Anaphlystus, ii. 86

Anapus R., ii. 77, 118
Anaroei M., ii. 54

Anas R., ii. 119
Anass R., ii. 239
Anaua Lacus, ii. 38

Anaxagoras, his opinion as to stars, i. 5

Anchisia M., ii. 96

Ancient Geography, ii. 1 et seq.

Ancona, ii. 108

Ancon-Sin-Salida, ii. 474

Ancyra, ii. 40

Andalusia, ii. 370

Andania, ii. 92

Andecavi, ii. 124
Andema Is., ii. 470

Anderitum, ii. 122
Anderson Bay, ii. 545

Andersson, Mr., travels in S. Africa, ii. 378

Andes, limit of perpetual snow, i. 212 ;

glaciers, ib.; table land, 275 ; inclination,

226; general description, 227; lakes,

248; volcanoes, 275; trachytes, 292;

vegetation, 323, 333, 335 ; fauna, 353,
355 ; descrip. geog., ii. 436 et seq., 456

Andomatunmn, ii. 124

Andriace, ii. 34
Andrianoff Is., ii. 494
Andricus M., ii. 34, 274

Andromeda, constellation, i. 35

Androscogging R., ii. 421

Anemorea, ii, 80

Anemurium, ii. 35

Prom., ii. 26

Angara R., ii. 254

Angelos, Port, ii. 489

Angerap R., ii. 308

Angerman R., ii. 312

Angers, fossil remains at, i. 376

Angiosperms, i. 320, 321

Angli, ii. 129

Angrivarii, ii. 130

Anhar I., ii. 464

Anhydros M., ii. 84

Anigraea, ii. 94

Anigros R., ii. 91

Animals, their distribution in space, i. 339—371; organization, 339 ; classification,

341 ; statistics, 343 ; nature and degrees
of resemblance among, 344 ; natural

grouping in a "
Fauna," 346 ; distribu-

tion, 348; extinct species, 372; man's
influence, 404

Aninus ilt., ii. 355

Aniwa Bay and Cape, ii. 498
Annatom, ii, 468

Annecy L., ii. 345

Annelids, i. 369, 386
Annibi Montes, ii. 23, 54

Anopaea, ii. 76

Ansa R., ii. 336

Ansted, Prof. D. T., Phy.sical Geography,
i. 185 et seq.

Antandrus, ii. 29

Antarctic Continent, ii. 457

Current,!. 237

Flora, i. 331
' Islands, glaciers on coast of, i.

253 ; icebergs, 254

Ocean, i. 235, 417

Ant-eaters, i. 361, 377

Antelopes, i. 359

. Anthea.ii. 92

Anthedon, ii. 70, 82

Anthela, ii. 76

Anthena, ii. 95

Anthracite, i 305

Antichthones, ii. 19

Anticites R., ii. 54
Anticosti I., ii. 419

Anticyra, ii. 76, 80

Anticynha, ii. 79

Antilibanus M,, ii. 56, 59, 269

Antioch, ii. 38

Antiochia, ii. 57

Antiochia Margiana, ii. 53

Antiochus Mygdoniae, ii. 46

Antiphellus, ii. 33

Antipodes I., ii. 464
Antirrhium Pr., ii. 70, 79

Antisana, ii. 439

Antissa, ii. 29

Anti-Taurus Mts., i. 227; ii. 22, 24, 44, 2C2,
273

Antilles, i. 228 ; fauna of the, 353

Antium, ii. 112

Antivestaeum I'rom., ii. 127

Antonacum, ii. 125.

Ants, i. 369.

Anxur, ii. 112.

Anzupy R., ii. 447
Aoi Stena, ii. 73

AornuS: ii. 52

Aorsi, ii. 54

Aosta, valley of, ii. 373
Aous M., ii. 99

Aous R., ii. 73, 100

Apamjea Cibotus, ii. 39

Apamea, ii. 47, 57

Apamene, ii. 57

Apennines, i. 227; ii. 64, 101, 346, 347, 3.53,

372

Aperantia, ii. 78

Apes, i. 354, 355

Apesas M., ii. 88

Apheta;, ii. 70, 75

Aphidna, ii. 86

Apidanus R., ii. 74

Apis, ii. 136

Aplanatic lens, i. 89

Apodoti, ii. 78

Apolima, ii. 4 67

ApoIIinis Prom., ii. 107

Apollonia, ii. 28, 66, 100, 136
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Apolonya L., ii. 280

Appalachian Mts., i. 228 ; ii. 420

Appia Via, ii. 116

Appomatox R., ii. 422

Apriga Pas.'s, ii. 350

Apsheran Penin., ii. 259, 260

Apsus R., ii. 100

Apteryx, a wingless bird, i. 378

Apulia, ii. 114 et seq.

Apure R., ii. 442

Apurimac R., ii. 445

Aquae Augusta;, ii. 122

Aqua: Sexti», ii. 123

Aqua; Soli?, ii. 127

Aquarico R., ii. 448

Aquarius, constellation, i. .35, 48

Aquatic Plants, i. 323, 328

Aqueous Action, i. 249—262, 296—317

Aquila, constellation, i. 42

Aquileia, ii. IOC

Aquincum, ii. 131

Aquinum, ii. 112

Aquitania, ii. 122 et seq.

Ar, ii. 61, 62

Arabia, its rainless deserts,i.211; flora, 331;

fauna, 353; ethnology, 395; ancient gcog.,
ii. 24, 61 et scq.; modern, 22 1, 208, 272

Arabian astronomers, their north star, i. 30

Arabicus M., ii. 133

Arabis R., ii. 52

ArachniEUS >!., ii. 94

Arachosia, ii. 52

Arachotus, ii. 52

Arachthus R., ii 73

Aracynthus Mons, ii. 78

Aradus, ii. b^, C3

Arafoura Sea, ij. 529

Arago Bay, ii. 526

Aragon R., ii. 312

Araguay R., ii. 450

Arajuno R., ii. 4 17

Aral Sea, i. 219, 238, 248; ii. 23, 258 et seq.

Arar R., ii. 65, 121

Ararat, ii, 22, 45, 142, 260, 261, 2(i2

Aras R., ii. 260

Aratus, his descriptions of the conatella-

tions, i. 80, 37

Arauco Bay, ii. 477

Aravalli Hills, ii. 2:!2, 237

Araxes R., ii. 0. 45, 46, 49, 50

Araxum, I'r., ii 71, •'^9

Arc R., ii. 34.-)

Arcadia, ii., 7<>, 95 et aeq.

Archilla;us Portus, ii. 71

Archipelago, meaning of term, i. 420

Arctic Current, i. 237; flora, :i30; fauna, 349

Discovery, i. 1S6 et seq.

Ocean, i. 235; rivr systems, 2 15;

glaciers and icebergs, 25'!, 254 ; limits, 27

Region of tlie Ileaven.s, i. 27

Arcturus, a star belonging to Bootes, i. 41,

42,70
Arda R., ii. 357

Ardea, ii. Ill

Ardeatina Via, ii. I 16

Ardeche It., ii. 345

Ardennes Hills ii. 322

Ardius .M., ii. 9:i

Ardjis Dagh, ii. 27-3

Arduenna Silva, ii. 121

Arelate, ii. 123

Areopolis, ii. 6 1

Arepiqua, ii. 478

Arevacse, ii. 121

Argaeus M., ii. 24, 36, 273, 274
Arganthonius, M., ii. 26, 40

Argen R., ii. 346

Argennum Pr., ii. 30

Argentoratum, ii. 125

Argenus, ii. 124

Arghana, ii. 265

Arginusa;, ii. 29

Argippa;i, ii. 55

Argithea, ii. 73

Argolicus Sinus, ii. 71

Argolis, ii. 71, 94 et seq.

Argonautic Kxpedition, ii. 2

Argonne Hills, ii. 322, 330

Argos, i. 408 ; ii, 9 4

Amphilochicum, ii, 77

Pelasgicum, ii. 75

Argun R., ii. 249

Aria, ii. 51

Ariaca, ii. 56

Arians, i. 396 ; ii. 144

Ariaspe, ii. 51

Arica, ii. 478

Aricia, ii. Ill

Arid, Cape, ii 535

Aries, constellation, i. 35, 48, 52

Arimaspi, ii. 55

Ariminum, ii. 107
Aris R., ii. 91

Aristotle, i. 40 ; ii. 15

Arius R., ii. 51

Arja K., ii. 342
Arkansas R., i. 244 ; ii. 412

Arkavutty J{., ii. 242

Arlberg, Mt., ii. 296

Armadillos, i. 361, 377

Arman9on R., ii. 330

Armenia, i. 223 ; ii. 24, 44 et seq., 142, 221,
261

Armenia Minor, ii. 27, 36 et seq.

Armenians, i. 395

Armorica, ii. 124

Armstrong Channel, ii. 545

Arnaouts, i. 39(;

Arnaud, Mr., ii, 378
Arno R., ii. 353
Arnon R., ii. 59
Arnheim Bay, ii. 531

Cape, ii. 530
Arnus R., ii. 102, 107
Aroanius R., ii. 97

Arone R., ii. 353
Aroostook Ii., ii. 421

Arosis, R., ii. 50

Arpi, ii. 115

Arpinum, ii. 112

Arrabo R., ii. 131

Arracan, ii. 243
Arree Mt., 330

Arretium, ii. 108

Arrian, ii. 20

Ariiege R., ii. 336

Arroux R., ii. 332

Arrow or Aroe Is., ii. 629
Arsaces VI., ii. 53

Arsamosata, ii, 4 5
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Arsanius R., ii. 45

Arsinoe, ii. 78, 133, 134, 136
Arsissa Lacus, ii. 45

Arta, G. of, ii. 357

R., ii. 356

Artacoaua, ii. 51
Artamis R., ii. 52

Artanissa, ii. 44

Artaxata, ii. 45

Artaxerxes, ii. 53

Artemisium Pr., ii. 83, 119

Artemisius M., ii. 70

Artemita, ii. 45

Arthur, Mt. ii. 460, 545

Port, ii. 547

ArtJculata, classification, i. 342 ; distribu-

tion, 368 ; extinct species, 374, 385
Artificial liorizon, i. 134

Artillery, L., ii. 408
Artiscus R., ii. 65
Aruin R., ii. 234
Arum or taro, its culture, i. 335

Arve R., ii. 344

Arverni, ii. 123

Arvii, ii. 124

Asaua Is., ii. 468

Asbysta;, ii. 136
Ascania I/acus,ii. 38, 40

Asciburgicus Mons, ii. 129

Asculum, ii. 108

Asia, projection of map, i. 161; coastline,

217; steppes, 219; plateaus, 223; mean
height of land, 226; mountains, 227;
rivers, 245, 246, 260; geology, 290, 295,

302,309, 314; extinct fauna, 317, 374,

376; vegetation, 325, 327, 334, 338;
fauna, 351, 353, 355; ethnology, 394,

399, 409 ; described by Homer, ii. 4 ;

Herodotus, 10; Strabo, 18; Ptolemy,
20 ; ancient, 22 et seq. ; modern, 205 et

seq. ; 219 et seq.

Central, rivers, i. 248

Eastern, ii. 245 et seq.

Korthem, ii. 250 et seq.

Western, steppes, i. 218 ; tableland,
223; volcanoes, 286 ; geology, 311,313;
ethnology, 395, 402 ; ancient, 24 et seq. ;

modern, 222, 261 et seq. ;
Asia 3Iinor,

272 €< seq.

Asiana Dioecesis, ii. 27

Asinfeus Sinus, ii. 92

Asine, ii. 92

Askenaz, ii. 143
Asmirai Montes, ii. 23, 55

Asopus R., ii. 81, 88

Aspendus, ii. 34

Aspero Potamo, ii. 357

Asphaltites Lacus, ii. 59

Aspis, ii. 137

Aspisii Montes, ii. 54

Aspithra R., ii. 55

Ass, the, i. 361
Assahan R., ii. 517

Assam, ii. 238
Assiniboine R., ii. 409

Assouan, ii. 383

Assus, ii. 28

Assyria, ii. 24, 48 ci SCI?.; 140,142
Assyrians, i. 305, 402, 409

Asta, ii. 104.

Astaboras R., ii. 135

Astacenus Sinus, ii. 26, 40

Astacus, ii. 41, 77

Astapus R., ii. 135
Asteria I., ii. 32

Asteris I., ii. 77

Astigi, ii. 120

Astrakhan, plains of, i. 219

Astrolabe Hr., ii. 529

Astronomy, i. 1 et seq.

Astronomical maps, i. 26 ; terms cxphiincd,

49, 55 ; problems, their solution, 58, 72

Astura, ii. 112

Astures, ii. 121

Asturia, ii. 370

Asturica, ii. 121

Astycus R., ii. 68

Astypala;a I., ii. 98
Atacama Pass, ii. 437

Atagis R., ii. 106
Atalanta 1., ii. 79

Atarneus, ii. 29

Atbara R.,ii. 383

Atcha, ii. 494
Aterno R., ii. 355

Aternum, ii. 109

Aternus R., ii. 102, 109
Atesia R., ii. 106

Athabasca, L. and R., ii 40 7

Athamanes, ii. 73

Athelia, atmosplieric phenomena, i. 203

Athens, ii. 71

Athesis R., ii. 106

Athos, Mount, ii. 68

Atitlan, ii. 428, 430
Atlantic Ocean, trnde winds,!. 205; tides,

232 ; general description, 233; river sys-

tems, 240—245 ; volcanic eruptions in its

bed, 276; faunas, 350; limits, 417; ii.

207, 208

South, current and counter-cur-

rent, i. 236

Atlas Mts.,i. 226,290, 396; ii. 138,381,391
Atmosphere, its constitution, i. 198 ; its

chemical condition, 199 ; its chief impor-
tance in Physical Geog., 199 ; its relation

to light, 199 ; its relation to sound, 203 ;

its motion, winds, 203 ; its relation to

water, 208 ; Sound-wave produced by
earthquakes, 2 78

Atmospheric and Aqueous Action, i. 249—
262

Atolls, i. 282, 283

Atosya Mt., ii. 501

Atra, ii. 46
Atrato R., ii. 431

Atrebates, ii. 126
Atrianus R., ii. 104

Atropatene, ii. 49

AttaU, ii. 29

Attaha, ii. 34

Attica, ii. 83 et seq.

Attou, ii. 495

Aube R., ii. 331

Auckland Is., ii. 458

Aude R., ii. 346

Aufidena, ii. 114

Aufidus R., ii. 102, 114

Augusta Bracara, ii. 121

Emerita, ii. 120
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Augusta Praetoria, ii. 105

Iluaracorum, ii. 125
' Suessionum, ii. 126

Taurinoruin, ii. 105

Trevirorum, ii. 125

Trinobantum, ii. 127

Veroniaiiduoruiu, ii. 126

Vindelicorum, ii. 130

Augu.stoboua, ii. 12 4

Augustoduuum, ii. 124

Augustodorum, ii 124

AugUatoritum, ii. 123

Aulii, ii. 70, 82
Aulne U., ii. 330

Auranitis, ii. 60
Aurelia Via, ii. 104, 117
Aureus Mons, ii. 118

Auriga, constellation, i. 37

Auriilac, thermal spring at, i. 265

tertiary rocks near, 302

Aurora, clouds to be seen at time of, i. 210.

Auruuci, ii. 102, 112

Ausa.ii. 120
Au Sable It., ii. 420

AufchifK, ii. 130

Auifci, ii. 122
Auier H., ii. 107

Ausetani, ii. 120

Ausoncs, ii. 102

Austin, Captain, ii. 197 et seij.

Austral Is., ii. 460

Australasia, mountain system, i. 228 ; popu-
lation, 409

Australia, projection of map.i. 175 ; rainfall,

211 ; mountains, 228; barrier reefs, 234,
283 ; geology, 290, 295 ; extinct fauna,

317, 374, 377; vegetation, 327, 338;

fauna, 352 ; ethnology, GUI ; dogs, 404 ;

ii. 176, 193, 529 et s(q.

South, ii. 542

West, ii. 543
Australian Alps, ii. 537, 510

Austria, its minerals, i. 295

Autolala, ii. 139

Autricum,ii. 124

Autrigones, ii. 121

Autumnal colure, 40, 42
; equinoctial point,

i. 42

Auvergne, decomposition of granite in, i.

251 ; calcareous incrustations, 261 ; ter-

tiary rocks, 312; fossil remains, 376;
ii. 322, 320

Auxacii Monies, ii. 23, 54

Au.x Condres Isle, ii. UU
Au.ximuin, ii. 108

Auxuine,ii. 135

Auzaeia, ii. 55

Avalanclie L., ii. 4 20

Avaricum, ii. 123

Avasima 15. and I., ii. 503

Avatcha Hay, ii. 496

Avenio, ii. 12:!

Aventicum, ii. 125

Averiiu.s L., ii. 113

Aveyron K., ii. 330

Avignon, ii. .'!68

Avila Sierra, ii. 3.19

Awa ('ape, ii. 504

Sima I., ii. 50

Awarua K., ii. 462

Avvomori B., ii. 501, 504

Ax, thermal spring at, i. 265
Axius R., ii. 6S

Ayer Watchy K.. ii. 626

Aybughir Lake, ii. 259

Aylmer L., ii. 408

Azara, ii. 50
Felix de, ii. 432

Azimuth, term explained, 1. 50, 51 ; see

altitude and azimuth instrument, 1 3 1

Azof Sea, its tertiary cliffs, i. 238,314 ; ii. 306

Azores, longitude reckoned from, i. 181 ;

streams containing silica in solution in

the, 262

Azorus, ii. 75

Baalzephon, ii. 134
Baba Dagh, ii. 2 75

Babbage, C, on temple of Jupiter Serapis,
i. 277

, Ilerscliel, ii. 544

Babel, ii. 141

Bab-el-Mandeb, ii. 380

Baboons, i. 354

Babylonia, ii. 24, 46 et seq , 141

Babylon, ii. 47, 134,141
Babylonians, i. 395, 402, 409

Baccliiglione It., ii. 352
Bacenis Silva, ii. 129

Bacliian I , ii. 525

Back, Sir G., ii. 188 et seq.

R., ii. 408

Bacon, Lord, ii. 208
Bacton (Norfolk), fossil remains at, i. 3 75

Bactra, ii. 52

Bactria, ii. 52, 53

Bactriau camel, i. 359, 360
Bactrus R., ii. 62

Baden-Baden, tlicrmal springs at, i. 205

Baden See, ii. 296
Btenis R., ii. 119

Bfetana, ii. 56

Bxtica, ii. 120

Bittis R., ii. 119

Baihn, his voyages, ii. 107

Bay, i. 238

Bagadania, ii. 36

Baganum, ii. 125

Baglui R., ii. 301

Bagoe, ii. 53

Bagous M., ii. 51

Bagradas R., ii. 137

Bahar, ii. 238

Bahr-el-Margi, ii. 209

Bais, ii. 113

Baikal L., ii. 264

Baikie, Dr., ii. 378

Bailly Cape, ii. 64 7

Bainbrigge I
,
ii. 489

Baiocasses, ii. 124

Bajana R., ii. 35G
Baker Bay, ii. 488

Mt., ii. 404

Baklitegan Lake, ii. 268

Bakonywald, ii. 291

Baku, mud volcano near, i. 266

Hakyr R., ii. 2h1

Balabac L and Strait, ii. 515, 524

ISalulx)nang Bay, ii. 620

Balxna, tlic, i. 366
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Balambangan I. and Strait, ii. 515
Balaton See, il. 294

Balbi, M., on population, i. 409

Balboa, V. N. de, ii. 427

Balbura, ii. 38
Balch Pass, ii. 228, 233, 236
Bald Mt.,ii. 419
Baldeck L , ii. 324
Baleares l8e.,ii. 121

Balfour, Prof., on botanical regions, i. 328

Bali, Strait and I., ii. 519, 520
Balkan Mts., i. 223, 227 ; ii. 292
Balkash L., ii. 251
Balkh R., ii. 258
Ballenas Bay, ii. 486

Balleny,Capt.,ii, 194

Is., ii. 458
Ballisore R., ii. 235
Ballon d'Alsace, ii. 322
Balsam L., ii. 417
Balsas R., ii. 454

Baltic, i. 233, 238; fossil remains on its

shores, 386

Balyra R., ii. 91

Bamba Bay, ii. 484

Bamborough Castle, basaltic rock at,i. 287

Bamphasoi I., ii. 513

Banajao I., ii. 522

Banana, its culture, i. 335, 407
Bana-sou R.,ii. 282

Banca, i. 295 ; ii. 514

Strait, ii. 517
Banda I ,ii. 522

Sea, ii. 521

Banges Mts., ii. 343

Banjer R., ii. 515

Bank, meaning of term, i. 420
Banka I., ii. 528

BankokI.,ii. 513

Banks, Sir J., ii. 177

Cape, ii. 538

1., ii. 468

Peninsula, ii. 461

Strait, ii. 398, 545
Bannach R., 326
Bancs Gorge, ii. 339

R., ii. 447
Bantam B., ii. 519

Bar, meaning of term, i. 421

Baraba, ii. 255

Baragnan Mts , ii. 440
Barak R., ii. 238

Barapi Volcano, ii. 517
Barbarium Prom., ii. 119

Barbary ape, i. 354

Barce, ii. 136

Barcino, ii. 120

Barclay Sound, ii. 492
Barcu R, ii. 544
Bardines R., ii. 57

Bareges Mts., ii. 334

Barentz, his voyages, ii. 163

Bargusin R., ii. 254
Barima R., ii. 443

Barium, ii. 115

Bark, i. 319

Barker, Lt., ii. 378
Barnus 31., ii. 100

iSaroos, ii. 517
Barren I., ii. 545

Barrier reefs, i. 283, 420 ; ii. 539

Barrow, Sir J., ii. 187

B., ii. 510——— Mount, ii. 545

Strait, ii. 398

Barth, Dr.,ii. 378

Rarygaza, ii. 56

Basaltic rocks, i. 285—289

liashan, ii. 60

Basil B., ii. 507

Basin, meaning of term, i. 424
ISaskerville Cape, ii. 533

Basques, i. 399, 401

Bass, Geo., ii. 193, 542

Strait, ii. 538, 544, 545

Bastarnse, ii. 129, 132

Bastidas, his voyage, ii. 156

Bastuli, ii. 120

Batanaea, ii. 60

Batangas Bay, ii. 522

Batata, its culture, i. 335

Batavi, ii. 125

Batavia, ii. 519
Batchian I., ii. 526

Bateman Bay, ii. 538
Batem Volcano, ii. 520

Bath, thermal spring at, i. 265 ; oolite, 308
Bathurst Cape, ii. 398
Bathurst I., ii. 531

Batnae, ii. 46

Batrachians, i. 364, 365 ; fossil remains of,

379, 380

Bats, i. 355, 357 ; extinct species, 375

Batu-bara, ii. 467

Baudin, Capt., ii. 193, 542

Baurz R., ii. 308

Bautes R., ii. 55

Bavaria, ii. 367

Baxio, ii. 429

Bays, i. 238 ; meaning of term, 418

Bayunza R., ii. 33 7

Beach, derivation and meaning of term,
i. 421

Beagle Bay, i. 533

Channel, ii. 474

Bears, i. 356, 357 ; fossil remains, 375

Bear Creek, ii. 416

Lake, ii. 408

R., ii. 404, 408

constellations, see Great and Little

Beaumont, M. E. de, on vertical contour,
ii. 208 ; on European mountains, 286

Beaver, tlie, i. 367 ; fossil remains, 376

Harbour, ii. 491

Beas R., ii. 230

Bebii Montes, ii. 64, 67

Becher Bay, ii. 490
Beck Permak Dagh, ii. 275

Bedre Tchai R., ii. 280

Beechey, Capt., ii. 189, 195

Beema R., ii. 241

Beetles, i. 368

Began Road, ii. 522

Behring, his voyages, ii. 174

Bay, ii. 493

I., ii. 496
— Straits, i. 235

Beke, Dr., i. 175 ; ii. 377

Bektik Gheul, ii. 278

Belcher, Sir E., ii. 195, 199
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Belgae, ii. 127

Belgica, ii. 124 et seq.

Belgium, grauwacke of, i. 302 ; limestones.

304; coalfields, 306; tertiary rocks, 311—313 ; fossil remains, 375
Belias K., ii. 46

Belisama ^st., ii. 127
Belize R., ii. 429

Bell, Mr., his travels, ii. 397

Bellatrix, a star belonging to Orion, i. 39
Belle Isle R., ii. 421

Bellingham Bay, ii. 490

Bellot, Lieut., ii. 199

Strait, ii. 398

Bellovaci, ii. 12G
Belmonte R., ii. 4-55

Beloochistan, i. 211 ; ii. 26C
Bemtou I., ii. 523
Benacus L., ii. 104

Bencoolen, ii. 517
Ben Kvenagh, basaltic rocks at, i. 28G

Beneventum, ii. 114

Bengal, ii. 238

Bay of, its currents, i. 235
Beni R., ii. 449
Benin R., ii. 391
Beiizerta Lakes, ii. 392

Bepyrrus Jlontes, ii. 22, 55
Beraun R., ii. 31G
Berbice R., ii. 444

Berenice, ii. G3, 135, 136

Beresford Is., ii. 491

Beresina R., ii. 305

Berg, derivation and meaningof term, i. 420

R., ii. 388

Berge R., ii. 298

Berghaus's Physical Atlas, i. 241

Bergomum, ii 100
Bermius M., ii. G7

Bernard Canal, ii. 491

Bernardin I'ass, ii 290
Bernese Alps, ii. 290, 321

Bernina, ii. 290

Berothah, ii. 58

Berthollet, analysation of uir by, i. 198

Berytus, ii. 58

Besancour R., ii. 418

Bessi, ii. GC

Bessynga, ii. 56

Betelgeux, a star belonging to Orion, i. 39

Betel nut, its culture, i. .':37

Bethlehem, ii. 61

I>ethsai<la, ii. 61

Bethshan, ii. 61

Bethshcmesh, ii 134

Bettwah IS., ii. 237

Bevedero L., ii. 453

lieveland Is., ii. 329

Bey Chehr, ii. 278

r.czetha, ii. 61

I'.h.v.'irathi H., il. 23.T

I'.haiulur R., ii. 239
I'.l'.olan It., ii. 267

lihurgoo R., ii. 2:1 1

liiafru, ISight of, ii. 380
r.ia.s 15., ii. 509, 510
Bic I., ii. 419
Bidas.-oa R., ii. 336
Bidouze R., ii. 3.i7

Bielava R.,ii. 307

Bielo L., ii. 307
Bieloe More, ii. 310
Bienne L., ii. 324

Biesboch.i. 257; ii. 328
Biferno R., ii. 354

Bifurcation, meaning of term, i. 427

Big Beaver Mts., ii. 493

Bighorn Mt., ii. 402

R., ii. 410

Bight, term synonymous with Bay, i. 418

Bigis, ii. 51

Bigstone L., ii. 411

Bilangna R., ii. 233

Bilbilis, ii. 121

Bilikh R., ii. 263

Bill, meaning of term, i. 419

Billimbing Bay, ii. 518
Billiton I.,ii. 514
Bima Bay, ii. 521
Binboa Dagh, ii. 273
Bindliar I., ii. 480

Bintaiig I., ii. 514
Biobio R. ii. 4 40

Biorn, his voyage, ii. 152
Birch Bay, ii. 491

R., ii. 54G

Bird, Capt., ii. 196

Birds, their classification, i. 342 ; number,
344; distribution, 362; migration, 364;
extinct, 377,378

Birlat R., ii. 301

Birro-Sima I., ii. 505
Birse R., ii. 324

Bisanthc, ii. 66

Biscoe, Capt., ii. 184

l?isoii, the, i. 360
Bistineau Lake, its formation, i. 261
Bistonis Lacus, ii. 66

Bistriz R., ii. 301

Bithynia, ii. 27, 40 et seq.

Bithynians, ii. 26

Bitter Lake, Valley of the, ii. 2 72

Bittigo M., ii. 55

Bituriges Cubi, ii. 123

Vivisci, ii. 122

]?iwauo-oumi L., ii. 502
Black Forest, ii. 296, 366

Hills, ii. 403
R. and B.,ii. 414
Sea i. 238; river systems, 2 13;

fauna, 367 ; ii. 306

Waste, ii, 258
Blackwater R., ii. 4 23

Blackwood R., ii. 540
Blanc Mt., i. 226, fused rock on .251; ii.

290, 320, 343, 3G8, 369
Blanca Lake, i. 248
Blanco Cape, ii. 478, 483

R., ii. 4.i0

Blaxland, ii. 542

Bligh, (apt., ii. 193

Blijui Is., ii. 4:t5

Blind Bay, ii. 460
Blonikla I., ii. 500

Blosscville I'ort, ii. 52 7

Blue Mts., i. 228; ii. 406, 540

Nile, ii. 3S3

Bluff, meaning of term, i. 419

Hr., ii. 462

Blyth R., ii. 545
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Boary E., ii 240
Boas, i. 365
Bober R., ii. 3 1 5

Bobonaza K., ii. 4 IS

Bobr K., ii. SOS

BocaChieas,ii. 442
de Xavios, ii. 4 42

Tigris, ii. 248. oil
Bochetta Pass, ii. 347

Bodega, lus voyagi-, ii. 179

Boden-zee, ii. 319
Boderia -Est., ii. 127
Boebeis Lacus, ii. 75

Boeotia, ii. 80 et seq.

Bceum, ii. 78

Bog, derivation and meaning of term, i. 425

plants, i. 324, 329

Bogan R., ii. 537

Bogdo-nla Mts., ii. 251

Bogmuttee R., ii. 234

Bognor, tertiary rocks at, i. 312

Bogoslovsk, ii. 255

Bogota R. and Plain, ii. 4 41

Bohemia. Silurian rocks of. i. 302

Bohemians, i. 396

Bohmerwald, ii. 292, 296
Bohol I., ii. 523

Bohtan, ii. 238

Boii.ii. 103, 105, 124, 131

Boiohemum, ii. 130

Bokhara, ii. 25S

Bola-bola, ii. 466
Bolal R.,ii. 2 SO

Bolan Pass, ii. 266, C67
Bolbe Lacus, ii. 6S

Bolbitine, ii. 130
Bolca Monte, tertiary rocks at, i. -512 ;

fo.-sil remains at. 3S2
Bolclioi Ilmen L., ii. 30.i

Bold Head. ii. 462
Bolerium Prom., ii. 127
Boli-sou R., ii. 279

Bologna, ii. 372
Bolor Tagh Mts., i. 227 ; ii. 257
Bol^ena Lake,ii. 353
Bohkaia R., ii. 496

Bombay I , ii. 240

Bomi, ii. 78

Bon, Cape, ii. 380
Bonae Fortunae I., ii. 56

Bonap R., ii. 23S
Boni Bay and II.. ii. 525 ; Hr., ii. 527
Bonilla Point, ii. 490
Bonin Is., ii. 471

Bonn, fossil remains at. i. 385

Bonna, ii. 125

Bonney, Lake, ii. 537

Bonny R., ii. 391

Bononia, ii. 106

Bonpland, A. de, i. 367 ; ii. 4-'5-S

Booleyloogan Cape, ii. 523

Boongas Bay, ii. 517
Booro I., ii. 525

Bootes, constellation, i. 41

Booth, Sir F., ii. 191

Bootlua, G. of, ii 399

Borbetomagus, ii. 125

Bordeaux, i. 323 ; ii. 3f;'i

Bordzoia Mt., ii. 355

Bore, meaning of term, i. 422

Boreium Monies, ii. 70

Borghaz Pass, ii. 292

Borgo Pass, ii. 297

Borgne L., ii. 412
Bormida E , ii. 348
Borneo, ii. 614 ct s<q.

Borset, thermal springs at. i. 265

Borysthenes R., ii. 65, 132

Bos, the,i. 317

Boscovich, explains action of compound
eye-piece, i. 99

Boshberg, ii. 386

Bosjesmans, i. 391, 393
Bosna E., ii. 295

Bostang L., ii. 251

Bostra,ii. 61

Botanical regions, i. 328—332

Botany Bay, ii. 538
Bouchalan Dagb.ii. 277

Bougainville, his voyage, ii. 176, 542

L, ii. .52 8

Bouldour Gheul, ii. 278

Boulgar Dagh, ii. 274

Boungo Cape and Channel, ii. 504

Bounty I., ii. 4 64

Bourguet R. and L., ii. 345

Bourlos, Mth. of ^ile. ii. 385

Bourzouk, Great and Little, ii. 259

Boussole Channel, ii. 499

Bouton Is., ii. 525

Bouyouk Mendere R., ii. 2S1

Bovianum, ii. 114

Bovine tribe (oxen), i. 360
Bo^-ista gigantea, i. 319

I

Bow I., ii. 465

I Bowen, ii. 547

L, ii. 538
: Boz Bourun Dagh, ii. 2 75

Bozok, plateau of, ii 277

Bozra, ii. 61

Brabant, tertiary rocks in, i. 312

Bracciano Lake, ii. 35 4

Bracbiopoda, fossil remains of, i. 384

Bradford clay, i. 30s

Bradley, discovers aberration of light and
nutation of the earth's axis. i. S3, 75

Brahmaputra R., i. 235, 247, its delta, 260 ;

ii. 238
Brak R..ii. 388

Brammy R., ii. 242

Branco Rio, ii. 443

Brauron, ii. 86

Bravo del Xorte E.. ii. 413

Brazil, monsoons along its coasts, i. 206;

mountains, 228 ; currents. 236 ; changes
of level in, 277 ; minerals, 295 ; fauna,

353 355, 369 ; fossil remains, 375. 376,

378 ; mixture of races in, 403 ; ii. 450

Brazos R., ii. 413

Bread-fruit, its culture, i. 335

Breakers, meaning of term, i. 422

Breakfast Cove, ii. 4C2

Breche de Roland, ii. 335

Brecknock Hr., ii. 533

Brcdil Pass, ii. 292

Breede R., ii. 3S8

Brencho R., ii. 34 9

Brenner Pass, ii. 291

Brenta R., ii. 352

Brenthe, ii. 9C
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Brescia, ii. 373

Bretagne Mts., ii. 330
Bretons, i. 396

Breuni, ii. 130

Brewer Strait, ii. 517

Bridgewater Cape, ii. 537

Bridlington, tertiary deposits at, i. 313

Brienz L., ii. 323

Brigantes, ii. 127, 128

Brigantii, ii. 130

Briganfium, ii. 130

Brilessus Mt., ii. 84

Brio Strait, ii. 514

Brisbane, ii. 542

R.,ii. 539

Bri.stol. fossil remains at. i. 37 9

Britannia, ii. 126 et .-try.

I., ii. 469

Britaunicie las., ii. 126 et seq.

British Islands, earthquakes in, i. 275:

geology, 290, 295, 302, 303: fossils, 3*2,

384; ethnology, 401, 402 : ii. 12C et scq.

Association. 172. 264

Mile, scale of, l?o

Brittany, Silurian rocks of, i. 503: ii. 354

Brixentes, ii. 130

Brixia. ii. 105

Brocken Mt., ii. 314

Brodie's History of Fosiil Tn<(Cis, i. "So

Brodrog K., ii. 3u0
Broken Bay, ii. 538

Is.,'ii. 5112

Broughton, Lieut., ii. If 4. 1*5
• Arch., ii. 491

Bay, ii. 51:16

I., ii. 4 9 it

Brovm Clee, basaltic rock at. i. 2*7

Mt.. ii. 4i'3

Browne. Mr., his travels in Africa, ii. ."76

Broye R.. ii. 324

Bruat Cape, ii. 506

Bruce. Jas., his travels, ii. .">75

Bructcri, ii. 130

Brundu^iu^l. ii. 115

Bruni H'uif and i;., ii. 516

Brunswick, ii. 364

Bruny I., ii. 546

Bruquit-re, M.. on European ir.ouiu. ii 2*7

Bnittii, ii. Ui3

Bruttium. ii. 110

Buache, P, contour system invt-iitrd by. i.

167

Buahal Mt., ii. "*2

Bubastus, ii. 134

Bubon. ii. 38

Buccaneers, ii. 172

Buchan, Capt.. ii. 1 S7

Buia. thtrinal springs nt. i. '.'''5

Budoruni I'r.. ii. >7

Buenaventura Bay, ii. 4 7;'

Buinos Ayres. Pampa.- of, i. 222

Buffalo, the, i. 3<.ii

Mt., ii. 3-6

Bug K., ii. 3114, :;rii»

Bnhtan R.. ii. 264

Bukki Fiord, ii. 313

Bulls, ii. SO

BuUer R.. ii. 4 611. 462

Bultig I., ii. 52 H

Bandemis R., ii. 267

Bungny I., ii. 515

Bunsen, on modification of races, i. 401

Buprasium, ii. 90

Bura, ii. 89

Burchell. Dr.. ii. 377

Burdigala, ii. 122

Burgundiones, ii. 129
Burica Point, ii. 482
Burias I., ii. 523

Burkhardt, his travels, ii. 376

Burmah, ii. 24-3. 244
Bumes. on the waters of the Oxus, i. 259

Burnt I., ii. 494
Burrow I., ii. 534
Burton. Capt., ii. S9u
Bushman R..ii. 3*8

Butakoff, ii. 259
Bute Canal, ii. 491

Buthrotum. ii. 73

Butic L.. ii. 134

Butos, ii. 13i

Butrinto L., ii. 35 6

Buttanta I., ii. 52 7

Butterflies, i. 368. 369
Butuan Bay, ii. 623

Buxentum, ii. 116

Byblos. ii. 58

Bynoe Hr., ii. 531

Byron. Commodore, his Voyage, ii. 176

Bav, ii. 472

I.,'ii. 475

Byrsa, ii. 137

Byturny Domrah R., ii. 242

Byzacena. ii. 137

Byzantium, ii. 66

Cabalia, ii. 38

Cabanny R.. ii. 242

Cabira, ii. 43

Cabolita-. ii. 52

Cabool R.. ii. 230. 231

Cabot. J. and ?.. their discoveries, ii. 160»^/,<<'^.

Cabral. his voyage, ii. 157

Cabriel R.. ii. 342

Cachalot, the. i. 366
Cactacea. i. 327
Cactahochee R.. ii. 413
Cada Mosto, his voyage, ii. I'O
Cadilx)n Pa^ss. ii. 34 4

Cadiz, long, of, i. 1>2
Cadmus Mt.. ii. 31. -"2

Cadoric Alps, ii. 350

Cadurci, ii. 122

Cadusii. ii. 49

Cadytis, ii. 60

Caen, oolitic rocks near, i. 3'"i;>

Citn.T. ii. 46

C;rre. ii. 10*

Cxrcsii, ii. 125

O.-ar Augusta, ii. ICii

Ca^sana. Cappadocin. ii. .".7

Mauretani^i. ii is
Palestine, ii. '1

Paneas. ii. i:l

I . ii. 124

Crrsarodununi. ii. 124

C'.T<aroniagus, ii. 126

faffres, i. 391

l'afu>os. i. 4(13
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Cagayan Sooloo, ii. 524
Caicus R., ii. 26, 28

Caillie, Ren^, his travels in Africa, ii. 377
Caistrianus Siuus, ii. 26

Caithness, bituminous schists in, i. 303

Cajeli Bay, ii. 525

Cajeta, ii. 113

Cajetanus, Sinus, ii. 113

Calabar R., ii. 391

Calabria, i. 2 74 ; ii. 115

Calagurris, ii, 121

Calamas R., ii. 356

Calambyan Hr., ii. 518

Calapan Road, ii. 523
Calauria I., ii. 05

Calbis R., ii. 31

Calcareous incrustations, i. 2C1-2C2

Calcium, a metallic element, i. 195

Caldera, ii. 483

Caledon R., ii. 387

Caledonii, ii. 127

Caleti, ii. 124

California, its table-land, i. 225 ; minerals,
295 ; fauna, 351 ; desc. geog., ii. 426, 484

, G. of, ii. 484, 485
Call Canal, ii. 491

Calla Calla, ii. 440, 476

Callao, ii, 478

Callatis.ii. 67

Callidromos Mt., ii. 70, 76

Callinicum, ii 46

Callipolis, ii. 66

Callirrhoe, ii. 4G

Calliste I., ii. 98

Callium, ii. 78

Calms, i. 238 '

CalorR.,ii. 114
Galore R., ii. 354

Calpe Prom., ii. 119

Calycadnus R., ii. 35

Calydnae, ii. 29

Calydon, ii. 78

Cam, Diego, his voyage, ii. 151

Camalodunum, ii. 128

Camarina, ii. 118

Cambay, Gulf of, ii. 239
Cambelle Mt., ii. 334
Cambodia R., i. 246

Cambridge Gulf, ii. 532

Cambridgeshire, geology, i. 308, 310
Cambunii Mts., ii. 67, 69

Cambyses, ii. 53

R., ii. 44, 49

Camel, the, i. 359 ; fossil remains of, 376

Mt., ii. 459

Camelopardus, constellation, i. 33, 35

Camera obscura, the eye a sort of, i. 91 ;

determines direction, 93—95

Cameroons, ii. 380

Camers, ii. 108

Camirus, ii. 32, 33

Campagna Felix, ii. 354

Campana I., ii. 475

Campania, ii. 113 et seq.

Camper, on distinctive characters in skulls,
i. 392

Campbell, Dr., travels in S. Africa, ii. 377

, Capt., his travels in Africa, ii. 3 76

I., ii. 458

Campylus R., ii. 78

Camraigne Hr., ii. 512

Camulicon R., ii. 430

Canada, minerals of, i. 295 ; elk, 351 ; por-

cupine, 358 ; de-crip, geog., ii. 162, 424
Canadian R., ii. 412

Canaria I., ii. l-"9

Canastrasum Prom., ii. 68

Cancer, one of the Zodiacal signs, i. 48

Candavius Mons, ii. 100
Candelaro R., ii. 354
Candidum Prom., ii. 137

Candolle, M. de, on botanical regions, i. 323
Cane R., ii. 237

, ii. 28, 29

Canelos R., ii. 447
Canes Venatici, constellation, i. 40

Canganorum Prom,,ii. 127

Cangi, ii. 127

Canigou Mt., ii. 335

Canis, Point, ii. 512

Major and Minor, constellations, i. 39

Cannae, ii. 115

Cano, Sebastian del, his discoveries, ii. 159

Canon, meaning of term, i. 428

Canopicum Ost., ii. 133

Canopus, ii. 134

Cantabri, ii. 121

Cantal 3It., ii. 322
Cantharium Prom., ii. 31

Cantii, ii. 127

Cantium Prom., ii. 126

Canton R., ii. 511

Canusium, ii. 115

Cape, meaning of term, i. 419

current, i. 236
Fear R., ii. 423

Capella, a star belonging to Auriga, i. 37

Capena, ii. 108

Capernaum, ii. 81

Caphareus Prom., ii. 83

CaphyDe, ii. 96

Capital, meaning of term, i. 436

Cappadocia, ii. 26, 27, 36 et seq.

CapreoB I., ii. 114

Capricornus, constellation, i. 44, 48

Capsa, ii. 137

Capua, ii. 114

Caracates, ii. 125

Caraccas, long, of, i. 182 ; earthquake in,

273, 274
' Bay, ii. 479

Caraceni, ii. 114

Caradoc sandstone, i. 301

Caralis, ii. 118

Caralitis Lacus, ii. 38
Caramb'is Prom., ii. 26

Carawotty Fall, ii. 240

Carbon, a non-metallic element, i. 194
Carboniferous system, i. 304—306

Carcina, ii. 132

Cardamyle, ii. 92

Cardia, ii. 66

Cardona Valley, ii. 335
Cardon Pass, ii. 386

Carduchi, ii. 45

Caria, ii. 26, SI et seq.

Caribbean Sea, i. 238; river .systems.
Caribou I., ii. 415

Carimata Channel, ii. 514
• I., ii. 515
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Caristi, ii. 121

Carite, Port of, ii. o22

Carlas L., ii. 3-') 8

Carlsbad, thermal springs at, i. 2G5, 28fi

Carl.sruhe, ii. 365

Carraana, ii. 50

Camiania, ii. 50
Cannelus 3It., ii. 59

Carmen I., ii. -185

Caniam I., ii. 513

Camasium, ii. 92

Carnia, or Caniiola, ii. 106

Camic Alps, ii. 101,291

Carnivora, distribution of, i. 355-357; fossil

remains, 375

Camuntum, ii. 131

Carnutes, ii. 124

Carolina, tertiary beds in, i. 314

Caroline Arch., ii. 470
Caroni R., ii. 422

Carp, the, i. 368

Carpates 51., ii. 131, 132

Carpathians, i. 227; granitic, 290; creta-

ceous form, 310; dcsc. geog., ii. 131, 132,

297,366,307
Carpathus I., ii. 98

Carpentaria, G. of, ii. 530

Carpenter, ii. 541

Carpetani, ii. 121

Carpini, liis travels, ii. 147

Carrae, ii. 46

Carrock Fell, granite of, i. 290, 316

Carseoli, ii. 112

Carta, ii. 51

Cartajo Mt., ii. 429

Curtaret, Capt., his voyage, ii. 176

Carteia, ii. 121

Cartha;a, ii. 98

Carthago, ii. 137

Nova, ii. 120, 121

Cartier, .Tacques, liis voyages, ii. 162

Cartwright .Sound, ii. 492

Carura, ii. 52

Carver, J., on N. America, ii. 395

Car>-stus, ii. 83

Casamanza R., ii. 391

Cascade, meaning of term, i. 429

Cascade Range, ii. 406

Case Inlet, ii. 490

Cashar, ii. 2",^

Cashmere, Valley of, ii. 2.TO

Casia, ii. 55

Casilinum, ii. 144

Casiiis M.,ii. 56, 133, Hi
CaspatyruK, ii. 56

Ca.spian, its level, i. 219; depth, 238 ; river

systems, 248; mud volcanoes on its

shores, 266; tertiary deposits, 314;
fauna, 351, 367 ; dcscrip. geog. ii. 23,220,
259 et frq. 307

Cagpira, ii. 66

Ca.-pius M.. ii. 22, 45

Cas.^'anara R , ii. 442

Cassia Via, ii. 117

Cassiope Pr., ii. 74

Cassiopca's Chair, i. 31, 32 : marki« «>r|ui-

noclial colure, 32, 3 J

Cas.>iiotis, ii. 57

Cassiquaire R., i. 242 ; ii. Ml
Ca.ssit('rides, ii. 126, 128

Cassowary, the, i. 363

Castabala, ii. 36

Castalia, ii. 80

Castanon I., ii. 483

Castellamare, ii. 374
Ca.stellum Firmanum, ii. 108

Menapiorum, ii. 125

Castiglione Lagune, ii, 354

Castor, one of the Gemini, i. 39

Castoria L., ii 358
Castra Judjeorum,ii. 134
Castries Bay, ii. 500
Castro Inlet, ii. 476

Castulo, ii. 121
Cat tribe, fossil remain.", i. 375

L.,ii. 409

Catabathmus, ii. 136

Catacecauniene.ii. 25.39
Catalena L., i. 248

Catalonia, extinct volcanic district of, i. 286

Catana, ii. 117
Catanduanes I., ii. 522

Catania, ii. 372

Cataonia, ii. 37

Catapuliche R., ii. 454

Cataract, meaning of term, i. 429

Cataraqui R., ii. 417
Catarrhactes R., ii. 34

Catastrophe Cape, ii. 535
Catskill Mts., i. 228; ii. 420

Cattigara, ii. 55

Catuvellauni, ii. 12 7

Cauca R., ii. 441
Caucasian tribes,!. 394 ; their distribution,

397 ; mixture with other races, 402, 40.1

Caucasus, i. 227 ; their elevation, 286 ;

oolitic rocks, 286; cretaceous formation,

310,311 ; desc.geog.ii.22,24,259,260,306
Caudini, ii. 114

Caudium,ii. 114

Caulonia, ii. 116

Caunus, ii. 32

M., ii. 119
Caura R., ii. 442
Caution Cape, ii. 492

Cauvery R., ii. 242

Cavado R., ii. 341

Cavari,ii. 123

Cavendish, Thos., his voyages, ii. 169, 170
Cavern animal.s, fossil remains, i. 370
Caviana I., ii. 446
Cavil Jfontcs, ii. 23

Cayle R., ii. 242

Caymans, i. 365

Cayster R., ii. 29

Caystrianus Campus, ii. 80

Cazambe, ii. 439
Cebcnna 51., ii. 121

Cedar .Mts., ii. 386
Ccdron Brook, ii. 61

Cedros I., ii. 4 86

Celainnc, ii., 39

Celebes, 524

Celcitial Cycle, Admiral Smyth's, i. 26, 4.'i

Celestial motions, i. 3 rt aeq.

Celsius, on elevation of land in Scandinavia,
i. 279

Celtiberi, ii. 119, 121

Celtic trilies, i. 396, 399, 401 ; ii. 120
Cena'um Pr., ii. 83

II. oo
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Cenchraa;, ii. 71, 78

Cenimagni, ii. I'.' 7

Cenis Jit., ii. 343
Cenizas I., ii. 4S6

Ceno, ii. 112

Cenoraani, ii. 105, 124

Censorinus, alludes to Great Year of the

Egyptians, i. 40

Centrites II., ii. 45

Centronos, ii. 123

Centumcellae, ii. 108

Centuripa, ii. 118
Ceos I., ii. 98

Cephallenia I , ii. 77

Cephalopoda, fossil remains of, i. 382, 383

Cepheus, constellation, i. 33

Cephissia, ii. 86

Cephissus R., ii. 80, 85, 358

Ceppo, Monte, ii. 344

Ceram, ii. 525

Laut, ii. 527
Ceramicus Sinus, ii. 26

Cerasus, ii. 42

Ceraunii Montes, ii. 54, G9
Cerausium M., ii. 91

Cercine M., ii. 67
Cercinitis Lacus, ii. 68
Cere R., ii. 3.^6

Cereals, their range,, i. 334 ; culture, 407

Cerinthug, ii. 83

Cerretani, ii. 120
Cersus R., ii. 35

Cervin M., ii. 343, 369
Cestrus R., ii. 34

Cetus, constellation, i. 35
Cevennes Mts., ii. 322

Ceylon, cocoa palra.s of, i. 336

Chabale, ii. 44

Chaborns R., ii. 46

Chabral, Bay of, ii. 527
Chacain Cone, ii. 437

Chacao, Port of, ii. 475
Chad L., ii. 392

Chadda R., ii. 390

Chaeronea, ii. 81

Chage, ii. 142

Chagos Bank, i. 282
Chain I., ii. 465

Chalcedon, ii. 41

Chalcia I. ii. 98

Chalcidice, ii. 57

Chalcis, ii. 70, 71,7 8, 83

Chaldffia, ii. 46 et seq., 141

Chaldaei, ii. 42

Chaldeans, their astronomical knowledge,
i. 5, 33 ; civilization, 409

Chalk formation, i. 311 ; plants, 328

Chalky Bay, ii. 462
Chalus R., ii. 56

Chalybes, ii. 42

Chalybonitis, ii. 57

Chame, Point de, ii. 482

Chameleons, i. 365

Chamois, the, i. 359, 360

Champlain L., ii. 418
Chanaral Bay, ii. 477

Chancellor, his voyages, ii. 163, 219

Chang-koh-koot 1., ii. 513

Chang-peh-shan Mts., ii. 24 8

Channel, meaning of term, i. 428

Chantan R., ii. 249
Chaon M., ii. 94

Chaones, ii. 73

Chapala L., ii. 429

Clia-poo Hr., ii. 508
Charadrus R., ii. 86, 92, 91

C'harax, ii. 47

Charidemi Prom,, ii. 119

Charka R., ii. 234

Charles I., ii. 480

Charran, ii. 46

Chartography, i. 143— 184

Chartometrometer, i. ISO

Charybdis, ii. 117

Chasseral Mt., ii. 321

Chasseron Mt., ii. 321

Chatham Is., ii. 463, 480

Chatham Strait, ii. 493

Chatramotitfe, ii. 63

Chatti, ii. 130

Chauan B., ii. 508

Chauci, ii. 129

Chaudiere L. and Falls, ii. 417

Chaugues Is., ii. 476

Chaumont, thermal springs at, i. 265

Chayenne R., ii. 410

Chayung I., ii. 512

Cheapo R., ii. 481

Cheduba I., ii. 243

Cheese-wTing, Cornwall, i. 250

Che-fow-tao, ii. 507

Chekelis R., ii. 488
Chelonates Pr., ii. 90

Sinus, ii. 71

Chelonia, or tortoises, i. 364 ; fossil, 379
Chelonides L., ii. 139

Chemistry, its use in physical geo.L'., i. 187,

196; chemical action of matter, 191;
condition of the atmosphere, 199

Chemmis I., ii. 134

Chcmokonski Plateau, ii. 303
Chenab R., ii. 230
Cher R., ii. 333

Cheribon, ii. 519

Cherokees, i. 400, 402

Chersonesus, ii. 65

Taurica, ii. 132

Cherusci, ii. 130

Chesapeake B., ii. 4 22

Clieshire, fossil remains in,i. 379

Chesney, Col., on the Kuplirates, ii. 263

Chestnut, its culture, i. 336
Cheviot Hills, X. Zeal.ind, ii. 462
Chiana R.,ii. 353
Chian Chan Fou, ii. 248
Chichaldinskoi Volcano, ii. 493
Chien See,ii. 293
Chiers R., ii, 329
Chiese Clusio R., ii. 349
Chilca Is., ii. 478

Chile, earthquakes in, i. 275, 277 ; flora of,

331 ; fauna, 353 ; ii. 456, 476 et .feq.

Chili District, China, ii. 248
Chilikoff Strait, ii. 4 93

Chilinos Mt., ii. 359
Chilka Lake,ii. 242

R., ii. 249

Chiloe Island, boulders on, i. 254 ; ii. 475

Chimsera M., ii. 24, 33

Chimborazo, ii. 438
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Chimmo, Lieut., ii. 530

China, mountains, i. 227; vegetation, 331,

336, 337; fauna, 351, 354; ethnology,
392, 394, 399, 400, 402; industrial cul-

ture, 407 ; travellers in, ii. 221,243 efscg.
China Sea, i. 238 ; ii. 510 et seq.

Cliinese geographers, ii. 2.

Chin-chew Hr., 508

Ching-keang, ii. 508

Ching-kea-mun, ii. 508
Chinnalaf R.,ii. 138

Chios, ii. 30, 31

Chipicani Pk., ii. 437

Chipillo I., ii. 481

Chippewa Creek, ii. 416

Chiquimila K., ii. 429

Chiriqui Mt., ii. 4S2

Chiroptera, their distribution, i. 355; fossil

remains, 375

Chittagong K., ii. 243

Cliiva, Sierra de, ii. 371

Chkanigitch G., ii. 497
Chlorine and its combinations, i. 194

Clioas K., ii. 52

Choaspes 11., ii. 50, 5G

Chocoy Head, ii. 47C
Choiseul I., ii. 528

Cholmondeley K., ii. 4G1

Chonae, ii. 39

Chonchas U., ii. 413

Choni,ii. 103
Chonos Arch., ii. 475

Chorographical maps, i. 1C3, ICl, 173

Chorzene, ii. 45

Choulin I{., ii. 255
Chowan K., ii. 423

Chronometer, i. 119

Chrysopolis, ii. 41

Chrysorrhoas K., ii. 57
Cliu Kiang R., ii. 248
Chumbul K., ii. 237

Chuquanaqui It., ii. -130

Church, Corporal, ii 378
Churchill R., i. 245 ; ii. 407

CImsan, ii. 247, 50G, 508
Ciabrus R., ii. 67

Cianus Sinus, ii. 26, 40

Cibalis, ii. 131

Cibyra, ii. 38

Cicacole R., ii. 242

Cicero, translates Aratus, i. 6, 37 ; describes

sun, moon, and planets, U, 12, 17

Cicones, ii. 66

Cierium, ii 76

Cilbiani Campi, ii. 30

Cilicia, ii. 27, 34 et set/.

Cilia, ii. 29

Cillaba, ii. 139

Cinibri, ii. 129

Cimbrica Chersonc.ius, ii. 129

Ciminus Lacus, ii. 107

Cimmerian.", ii. 4

Ciinolus 1., ii. 98
Cimone Jit., ii. 347
Cin I'oint, ii. 513

Cinaloa R., ii. 4h5
Cinca R., ii. 342
Cintra Mts., ii. 339

Cinyps R., 11. 137

Circsei Prom., ii. 102

Circeii, ii. 112

Circaeus M., ii. 112

Circesium, ii. 46

Circles of celest. and terrest. spheres, i. 22—
25

Circular Head, ii. 545

Circum-polar motion of the heavens, i. 6— 10

region of the lieavens, north,
i. 27—05

—^^-^ stars, their po.-^itiona, i. 33 ;

their transits, a test of meridian adjust-

ment, 118, 119 ; determination of lati-

tude by, 135

Circus Maximus, ii. Ill

Cirrha, ii. 71, 80

Cirro Obscuro, ii. 402

Cirrus, or curl-cloud, i. 210

Cirta, ii. 138

Cisalpina, ii. 104

Cissia, ii. 50

Citerior, ii. 104

Citlia;ron M., ii. 70, 81, 83

City, meaning of term,i. 437
Civil divisions of the world, i. 434

countries, i. 436
Cladcus R., ii. 91

Clain R., ii. 333
Clair Lake, ii. 547
Clamet R., ii. 488
Clanis R., ii. 107

Clapperton, his travels in Africa, ii. 376

Claps or Clappers I., ii. 518
Clarence R., ii. 540

Strait, ii. 531

Clarke, Capt., his travels, ii. 395

I., ii. 544

R., ii. 406

Clarus, ii. 30

Class maps, i. 177

Classes, ii. 106

Classet Cape, ii. 4 89

Claudia Via, ii. 117

Clavering, Capt., ii. 190

Clavijo, Ids travels, ii. 149

Clayoquot Sound, ii. 492

Clazomena;, ii. 30

Cleitor, ii. 9 7

Cleon», ii. 88, 89

Cleopatris, ii. 134 .

Clerke, Capt.,ii. 182

Clermont, ii. 365
• Tonnerre I., ii. 465

Cliff, meaning of term, i. 420

Climate, i. 199, 213 ; its influence on vege-
tation, 321—323; effect of vertical con-

tour, &c., ii. 210 ; contrasts in, 215

Climax Mt., ii. 24, 33, 62

Clinton L., ii. 408
Clitumnus K., ii. 107

Cloche Mts.. ii. 415

Clock, astronomical, i. 119

Clonliuni Cape, ii. 506

Clota -Est., ii. 127

Clothing, plants used in, i. 337

Clouds, their formation, i. 2ii'.)

Cloudy IJay, ii. 461

Club Mosses, i. 320

Clunia, ii. 121

Clusium, ii. 108

Clnsone R., ii. 348

O O 2
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Clutha R., ii. 4C2

Clyde, carboniferous deposits in the basin

of the, i. 305 ; tertiary deposits, 313

R., Australia, ii. 538

Clymenum, ii. 77

Clypea, ii. 137

Cnemis M., ii. 70, 79

Cnidus, ii. 32

Cnossus, ii. 98
Coa U., ii. 341

Coal measures, 1. 305 ; distribution, ii. 2H
Coast, meaning of term, i. 42 I

Cobbaduck E., ii. 235

Cobija Bay, ii. 477

Coburg Peninsula, ii. 531
Coca R., ii. 447

Cochin, ii. 240

China, thumbless apes of, i. 354 ;

descrip. geog., ii. 244
Cockburn Channel, ii. 474

I., ii. 415

Cockiield Fell, greenstone dyke at, i. 2S8

Cocoa palm, its culture, i. 33G

Cocossa, ii. 122

Cocynthum Prom , ii. 102

Cod, the, i. 367

Cape, separation of maritime faunas

at, i. 350
Codanus Sinus, ii. 130

Coela, ii. 83

Syria, ii. 5G, 57, 2C9

Coes R., ii. 56

Coffee, its culture,!. 33G

Coffin Bay, ii. 535

Cogamus R., ii. 25

Colair L., ii. 141

Co-latitude, term explained, i. 55

Colby, Col., i. 172

Colchis, ii. 2, 43 et seg.

Cold Bokkeveld Mts., ii. 386

Coleridge L., ii. 461

Coleroon R.,ii. 242

Coles Point, ii. 478

Coliacum, ii. 55

Colima Volcana, ii. 428, 484

Colita I., ii. 476

Colles Leucogai, ii. 113
Collier Bay, ii. 533

Collimation, line of, i. 8, 94, 100; its ad-

justment, 114—116; 120,122,123
Collins, ii. 547

Collinson, Capt , ii. 197 ef seq.

Colnett, Capt., ii. 184

Cape, ii. 486
Colce L., ii. ,S1

Colonia Agrippina, ii. 125

Colonization, advance of, ii. 5, 193

Colony, meaning of term, i. 4,".6

Colonna Cape, ii. 356

Colonus Hippius, ii. 85

Colophon, ii. 30

Colorado R., i. 24C ; ii. 407, 485—— S. America, ii. 453

Texas, ii. 413

Colossae, ii. 39

Colour, index of refraction depend.!? upon,
i. 80; atmospheric phenomenon, 202

Col Pertus, ii. 336

Columbia, minerals of, i. 295
•

Is., ii. 481

Columbia R., i. 246 ; ii. 405, 426, 488

Columbus, his voyages, ii. 151, 152, 153
ei seq.

ColunmEe Alexandri, ii. 54

Colures, great circles so called, i. 31, 33

Coma Berenices, constellation, i. 41

Comana Aurea, ii. 37

Pontica, ii. 43

Comaria, ii. 55

Combustion, phenomenon of, i. 193

Comedarum Monies, ii. 23

Comets, i. 186

Commagene, ii. 57

Commerce, i. 444 ; ii. 145 et scq.

Committee's Punch Bowl, ii. 403
Commodo I., ii. 521

Como L., ii. 349, 373

Compass, its points explained, i. 51, 52
; its

variation, 70, 196

Compass Berg, ii. 385

Composite, i. 321, 327, 331

Compsatus K , ii. 65

Comrie, earthquakes felt at, i. 275

Comum, ii. 105

Concagua, G. of, ii. 483

Concan, ii. 240
Concave lens, i. 86, 93

Concepcion, its destruction by an earth-

quake, i. 276, 277

Conception, Bay of, ii. 477

Point, ii. 487

Conchifera, fossil remains of, i. 383, 384

Condamine R., ii. 536

Condate, ii. 124

Condivicnum, ii. 124

Condor, the. i. 347, 362

Condrusii, ii. 125

Confluentes, ii. 122, 125

Confranc Pass, ii. 335

Congaree R., ii. 423

Congo R., i. 2 43; ii. 390

Conic projection, i. 154, 157, 181

Connaught, ironstone ore in, i. SOS

Connecticut, fossil remains in, i. 378

R., i. 240 ; ii. 422

Cotmoissance des Temps, i. 175

Conocon Sierra, ii. 444

Conope, ii. 78

Con.sentia, ii. 116

Constance, L. of. ii. 319

Constantia, ii. 99, 124

Constantinople, Silurian rocks near, i. .103

Constellations, thi'ir fixity and permanoiicy,
i.3; description of, 19, 48 ; when visible,

45, 47

Constitution Road, ii. 477

Contadesdus R., ii. 65

Contestani, ii. 120

Continental laud, i. 21C, 217; ii, 205

Contour lines for maps, i. 167—170

Convense, ii. 122

Convex lens, i. 85, 93, 95

Conybeare and Phillips' GcoZogi/, i. 288

Cook, Capt., on climate of high southern

lat8.,i. 254 ; his voyages, ii. 176, 179 etseq.

Inlet, ii. 493

Is., ii. 466

Strait, ii. 460
Cooke Bay, ii. 416

Cooley, W, D., ii. 200, 378, 383
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Coosy R., il. 234

Copais L., ii. 81, 858

Copang Bay, ii. 521

Cojicrnican system, i. 9, 14, 17—19

Cojilien R., ii. 52

Cophes R., ii. 56

Copia, ii. 116

Copiapo, ii. 477

Copper I., ii. 496

Coppermine R., ii. 408

Coppo R., ii. 348

Coprates K., ii. 50

Coptos, ii. IS.'i

Cwiuimba, i. 281; ii. 477

Coquinas, thermal spring at, i. 265

Coracesium, ii. 35

Corax M.,ii. 54, 70, 77

Corbicres 3Its., ii. 334

Cor Caroli, a star belonging to Canes

Venatici, i. 40

Cor Leonis, a star belonging to Leo, i. 42

Coral Reefs, i. 283, 420

Itag, i. 30S, 313

Corcovado A'oleano, ii. 47C

Corcyra, ii. 71,74
Cordilleras, quadrumana of the, i. 354 ;

descrip. geog. ii. 428, 437 et seq., 450, 482

Cordova, Sierra de, ii. 438, 403

Corduba, ii. 120, 121

Corca, ii. 506, 507

Cort'Utyn R., ii. 444
Coressus 31., ii. 30

Corfinium, ii. 110

Corfu, ii. 375

Corinium, ii. 127

Corinth, ii. 87 et seq., S5S

Coiinthiacus Sinus, ii. 71

Coritani, ii. 127

Cornavii, ii. 127

Cornbraah, 1. 308
Corniche Road, ii. 347

Corno Mt., ii. 347

Cornstones, i. 303

Comus, ii. 118

Cornwall, temperature of mines, i. 264 ;

elevation of coast, 280; granite rocks,

290 ; nietamorphic rocks, 203 ; minerals,
293—295; Silurian rocks, 30 1

Corona, an atmospheric plunomenon, i. 2s3
( orona Borealis, constellation, i. 42

Coronado, F. de, his travels, ii. ;j93

Corone, ii 71, 92

Coronea, ii. 82

Coronus M., ii. 22, 49
< orral de Veleta, ii. 338

Corrienteg, Cape, ii. 484

<'or.-ica, i. 227; ii. 118

(ortereal, his voyage, ii. lt;2

Cortez, his discoveries, ii. 1 j7, 427

Cortona, ii. 108

Cory, ii. 55

Corycum I'r., ii. 30

Antrum, ii. 80

Corycus, ii. 3.'), 98

Coryphxum .M., ii. 9 1

( oryphasium I'r., ii. 92

CoH, ii. 32, 33

Co-a, ii. 108

Coscgiiina Volcano, i. 269 ; ii. f^i

Cosetani.ii. 120

Cossio, il. 122
Coteau des Prairies, il. 408
Cote d'Or, ii. 322, 330

Cotes Prom., ii. 138

Cotopaxi, projection of mass of rock from
crater of, i. 270 ; eruption of, 274 ; ii.439

Cottiae Alpes, ii. 101

Cottian Alps, ii. 343
Cottiaris R., ii. 55

Cotton, its culture, 1. 337

Cotyseum, ii. 39

Cotylium M., ii. 97
Couesnon R., ii. 332

Coulter, Dr., ii. 480

County maps, i. 178

Courtenay R.,ii. 461

Cousin, M. Victor, on the efl'ect of inor-

ganic nature on man, i. 409

Cove, meaning of term, i. 421

Covilham, 1'. de, his travels, ii. 151, 375
Cowlitz R., ii. 406, 489
Cox Port, ii. 492

Cox, Ross, his travels, ii. 396

Coyle R., ii. 237

Coyuca, ii. 484

Cozanga R., ii 447

Crag, meiining of teiin, i. 420

Cragus M., ii. 24, 33, 34

Cranii, ii. 7 7

Cranium, form and proportions of tlitr

human, i. 392

Crannon, ii. 75

Crater Sinus, ii. 102

Crathas M., ii. 117
Crathis R., ii. 115

Creda Sierra, ii. 339
Credos Sierra, ii. 338

Creek, meaning of term, i, 421

Cremera R., ii. 107

Cremna, ii. 38

Cremona, ii. 105
Cremonis Jugum, ii. 101

Creta I., ii. 98

Cretaceous system, i. 310, 311, 380

Cretans, ii. 5

Creusa, ii. 71

Creuze R., ii. 333
Crillon Cape, ii. 499

Crimea, tertiary deposits in the, i. 314;
descrip. geog., ii. 306, 364

Cris.sa, ii. 79, 80

Crocodiles, i. 365 ; fossil remains, 379

Crocodilopolis, ii. 134
Cronium M., ii. 91

(Jross .Sound, ii. 493
Cross wires, of ast. instruments, i. 1 1 u-1 18'

Crostolo R., ii. 348

Crotona, ii. 1 16

Croyere, D. de la, map of Russia by, i. 15<'>

Crozier, Capt., ii. 195, 196

Crustaceans, i. 369,374 ; fossil remains, 385

Cruttendcn, Lt., ii. 378

Cryptogami8,i. 320, 321 ; di.-5tri!)ntion, 326

Ctcnoids, fossil remains of, i. 381, 3b2

Ctesias, ii. 12

(Jtcsiphon, ii. 47, 53

Ctimune, ii. 76

Cuarius R., ii. 74

Cul)a, mountains of, i. 22«

Cucao U. and L., ii. 475, 476
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CuchuUin, i. 290
Cuenca Sierra, ii. 338, 339, 372
Cuk'bras, G. of, ii. 483

Cullampa R ,
ii. 430

Culmination of stars, i. 131

Culpepper I., ii. 480
Cultivated plants, their range, i. 334-337

Cumae, ii. 113

Cumanus Sinu>, ii. 102

Cumberland, rocks of, i. 290, 301, 316 ;

lead mines, 295
R , ii. 412

Cumlah R., ii. 234

Cumulus, or heaped cloud, i. 210
Cuna d'Arta, ii. 350

Cunaxa, ii. 4 7

Cuneus, ii. 120

Cung-cung-tao I., ii. .507

Cunningham, ii. 542

Curaray R., ii. 417

Cures, ii. 109

Curia, ii. 105

Curiosolites, ii. 124

Curitiba R., ii. 452
Curona R., ii. 348

Currents, i. 235-238 ; meaning of term, 422

Cush, ii. 135

Cutch, earthquake action in, i. 277 ; ii. 232
Gulf of, ii. 232

Gundava, ii. 232

Cuvier, on ancient Pachyderms, i. 37 7

Cape, ii. 53 4

Cuyo I., ii. 523

Cuyuny R., ii. 443

Cyamum, ii. 98

Cyanei Seopuli, ii. 41

Cyathus R , ii., 78

Cybistra, ii. 3 7

Cycesium, ii. 91

Cyclades loe., ii. 97

Cyclic poets, ii. 6

Cycloids, fossil remains of, i. 381, 382

Cydnus R., ii. 35

Cydonia, ii. 98

Cygnus, constellation, i. 42

Cylindrical or Mercator's projection,!. 15 7,160

Cynosura, former name of Polaris, i. 29

Cyparissia, ii. 92

Cyllem Mt., ii. 359

Cyllene M., ii. 70

ii. 71, 90

Cyme, ii. 29, 83

Cymine, ii. 7 6

Cynsetha, ii. 97

Cynetes, ii. 120

Cynortium, ii. 94

Cynosarges, ii. 85

Cynoscephalje M.,ii. 75

Cynossema Pr., ii. 26, 32

Cynosura Pr., ii. 86

Cynthus Mons.,ii. 97

Cynuria, ii. 95

Cynus, ii. 79

Cyparissia, ii. 71

Cyparissius Sinus, ii. 71

Cyprus I., ii. 98, 99

Cyrenaiea, ii. 136

Cyrene, ii. 136

Cyreshata, ii. 52

Cyropolis, ii. 52

Cyrrhcstice, ii. 57

Cyrus R., ii. 23, 44, 50, 63, 260

Cytffia, ii. 44

Cythera I., ii. 94

Cythnus I., ii. 98

Cytinium, ii. 78

Cy torus M., ii. 41

Czerhatz Mts., ii. 292

Cyzicus, ii. 28

D'Abbadie, M., ii. 377

Dach, Jit., ii. 291

Dacia, ii. 67, 131

Dadala, ii. 32

Dahae, ii. 51

Daimachus, ii. 15

Daisioozi B., ii. 503
Daix R., ii. 23, 54
Dal L., ii. 230

R., ii. 312

Dalbo L.,ii. 312

Dalles, ii. 406

Dalmatoe, ii. 99

Dalmatia, i. 227 ; ii. 374
D'Alvires Gorge, ii. 343

Damascus, ii. 57, 269
Damassi Montes, ii. 55

Dambeling L., ii. 510

Damietta, Mth. of ^"ile, ii. 385
Dammer Is., ii. 526

Dammersche-zee, ii. 315

Damnii, ii. 12 7

Damnonii, ii. 127
Damnonium Prom , ii. 127

Dampicr, his voyages, ii. 172, 483, 5 11

Arch., ii. 534
'

I.,ii. 527

Land, ii. 533

Strait, ii. 528

Dana, ii. 37

Danes, i. 396

Danube, i. 233, 243, 244; its delta, 2(i(i;

tertiary deposits in its valley, 313; de-

scrip, geog., ii. 292 et scq.

Danubius, ii. 64, 66
Daourikan R., ii. 2 76

Daphnus, ii. 79

Da Piedade Mt., ii. 4.j0

Daradax R., ii. 56

Dardaui, ii. 67

Dardanus, ii. 2 8

D'Argentiere Gorge, ii. 314

Dargidus R., ii. 52

Dariel Pass, ii. 260
Darien G. and Isthmus, ii. 4-31

Hr., ii. 481

Darius, ii. 53

Darling R., ii. 536, 537
Dartmoor tors, i. 250
Darvel B., ii. 515

Darwin, Mr., on coral reefs, i. 2 83

Mount and Sound, ii. 474

Port, ii. 531

Darling Range, ii. 535, 541

Dassaretae, ii. 100

Dasyuridffi, the, i. 362
Datami Gawa R., ii. 502

Date palm, its culture, i. 306

D'Aubuisson, on the decomposition of gra-

nite, i. 250
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Daulis, ii. 80

Daunia, ii. 115

Davey I'ort, ii. 546

Davis, his voyage?, ii. 1C6

Strait, icebergs in, i. 254

Davy, analysation of air by, i. 198

I-)awson, anaglyptograpliic map by, i. 172

I., ii. 473

Dax, ii. 369

Dea, ii. 123

Dead Sea, i. 242 ; ii. 59, 270

De Agua, ii. 428

Dease, Mr., his travels, ii. 192

K. and L., ii. 408

Strait, ii. 398

Deba R., ii. 336

De Candolle, on different species of plants,

i. 3j&

Decapolis, ii. 60

Deccan, ii. 240 et seq.

Decelea, ii. 80

Declination, terra explained, i. 53

Deep B., ii. 510

K., ii. 423

Dcers, i. 359 ; fossil remains, 370

Deer L., ii. 407

Dulile, meaning of term, i. 424

De Fuca, Juan, liis discoveries, ii. 109

De Uama, his voyages, ii. 157, 15«

De Haven, Lieut., ii. 197 et seij.

Deiras, ii. 94

Delaware Bay, ii. 524

K , i. 2 10 ; ii. 422

Del C'orvo, one of the Azores, i. 181 ; its

longitude, 182

Del Fuego, ii. 428

Delidgi J'cliai K., ii. 279

Delisle, determines longitude of Paris, i. 181

de la Croyere Cape, ii. 4U8

Delium, ii. 82

De Loa U , ii. 440

Delos I., ii. 97

De los Angelos I., ii. i^'i

- — Virgencs Cape, ii. 485

]Jeli)hi, ii. 80

Delphinus, constellation, i. 42

Delta, meaning of term, i. 427

De Marti, analysation of air by, i. 198

Demavend, ii. 4 9

Dembea L., ii. 3S3

Demtrara U., ii. 444

Demet.X', ii. 127

Demetrias, ii. 75

Democritus, Ii. 1 3

De Morgan, I'rof., on irregularities of the

earth's surface, i. 422

Denbigh flagstones,!. 302

iHiider U., ii. 3'.'!*

I )tnderah, signs ofthe Zodiac as represented

on the ceiling of its temi)le in Kgyi)t, i. 4 7

Dcneb, stars in I.co ami Cygnus, i. 42

lunham, Capt.,his travels in Africa, ii. 370

Denmark, white chalk found in, i. 311;

di-scrip. geog., ii. 317, 318

i:., ii. 5)0

Dent du .Midi, ii. .'!13

D'l-.ntreeanteaux, his voyage, ii. l.*^ ), •J12

Channel, ii. 510
— Ik., ii. 52'.t

-- roini, ii. 'I'ili

Deopraga, ii. 233

Depot de la Guerre, scale of maps, i. 178

Deputch I., ii. 634

Derbe, ii. 37

Derbyshire, loadstone of, i. 287 ; lead mines,

295 ; carboniferous limestone, 305

Derris, Prom., ii. 08

Dertosa, ii. 120

De Rubruquis, his travels, ii. 147

Derwent E., ii. 540, 547

De.saguadero R., i. 248 ; ii. 439, 453

table-land of, i. 225

De Saussure on the fusion of rocks, i. 251

Description and geographical terminology,

theory of, i. 414— 445

Descriptive geography, ii. 201 cl scq.

Desert, meaning of term, i. 425

Desna R., ii. 305, 309

Desolation, Land of, ii. 474

Sound, ii. 491

De Soils, his voyages, ii. 156

Despena Perros, ii. 338

Dessam R., ii. 237

Destruction I., ii. 488

De Thouars, Admiral, ii. 195

De Tonty, his travels, ii. 393

Detroit II., ii. 410

Deule R., ii. 330

Deva, ii. 127

Develi Kara ITissar L., ii 278

Deverik-sou R.,ii. 279

Tchai R., ii. 279

Devonian series of rocks, i. 304

Devonshire, carbonaceous rocks of, i. 301

Dew, its deposition, i. 209

De Witt, ii. 541

Dhauli R.,ii. 234

D'Hericourt, M., ii. 377

Dhou R., ii. 241

Diableretz Mt., ii. 321

Diublintes, ii. 124

Diacria, ii. 84

Diagonal eye-piece, i. 103

Diala, or Dijaleh, R., ii. 204

Diamante R., ii. 453

Diavolo Sierra, ii. 4 87

Diaz, Barth., his voyage, ii. 161

Dibe, Mth. of Kile, ii. 385

Dicaiarchus, ii. 15

Dicotyledons, i. 320, 321

Dicte M., ii. 98

Diffniction of light, i. 70

Digges, Sir D., ii. 107

Digitigrades, their di=lribution, i. 350.

fossil remains, 375

Dihong R., ii. 238

Dillon M., ii. 37 7

Diluvium, newest dejiosits of, i. 315

Dimel R., ii. 317

Dinara .Mt., ii. 2112

Dinaretum Pr., ii. 99

Dinaric Al[)s, ii. 290, '^92

DIndymus M., ii. 38

Dioc.Tsarca, ii. 01

Diolcus. ii. 88

Dionysius, ii. 7, 15

Dioscoridcs Ins., ii. 03

Dioscurias, ii. 44

Dio-polis, ii. 13, 1 3."i

pjp of strata, i. 2'.t0
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Direction , means of ascertaining, i. 7 6, 9 S , 9 5

Dirk Hartog, ii. 541

I., ii. 539

Dirphis M., ii. 83
Dirstel R., 1. 2G6
Dirt-bed stratum, i. 309

Disappointment Cape, ii. 488

Discovery Port, ii. 489
Dismal Swamp, ii. 423

Dispersion produced by a prism, i. 83
Dista R., ii. 308
Ditami K., ii. 504

Diur, M., ii. 138

Divodurura, ii. 125

Divona, ii. 122

Djeihoon R , ii. 282

Djimaja I , ii. 513

Djuma Dagh, ii. 276

Djzeich Pass, ii. 292

Dnieper, i. 233, 243 ; ii. 304

Dniester, i. 213, 244 ; ii. b04

Doab.ii. 233
Doanas R., ii. 55
Dobbs on the N.W. Passage, ii. 173

Dobuni, ii. 127

Doce, R., ii. 455
Dod Passage, ii. 490, 491

Dodeca-schoenus, ii. 135

Dodiberg, ii. 291, 322

Dodona, ii. 73

Dog days, ancient commencement, i. 40

Star, i. 39, 40

tlie, i. 356, 404 ; fossil remains, 375

Dogdou Dagh, ii. 276
Dolcoath mine, i. 264
Doli Ht., ii. 321

Doliche.ii. 76

Dollart, its formation, i. 257 ; ii. 328

DoUond, G., his prismatic discovery, i. 84

Doloman Tchai K.,ii. 282

Dolomite, i. 306

Dolopia, ii. 76

Dolphin, the, i. 366

Strait, ii. 398
Dome.stic animals, i. 404, 406
Dommel R., ii. 329

Don R., i. 243 ; ii. 305

Donau R., ii. 298

Donetz, R., ii. 305
Donon Mt., ii. 322
Doobaunt R., ii. 408
Doom R., ii. 388

D'Or, Mont, extinct volcanic disliict, i.

285; ii. 322

Dor R., ii. 332
Dorback R., i. 255

D'Orbigny, M., on extinct mollusea, i. 383

Dordogne R., ii. 336

Dorei Hr., ii. 528
Doria Riparia andBaltea, ii. 348

Dorians, ii. 26, 32

Dorias R., ii. 55

Doris, ii. 26, 78

Doriscus, ii. 66

Dorium, ii. 92

Dormouse, the, i. 368
Doros R., ii. 4 1

Dorsetshire, land-slip on its coast, i. 3{i2 ;

liassic rocks in, 308

Dorylseum, ii. 39

Dortona, ii. 104

Dos Arinos R., ii. 450

Preto R., ii. 460

DoubsR., ii. 345

Douglas, Mr., ii. 398
Douro R., i. 240 ; ii. 340
Douve R., ii. 332

Dove, Prof., his meteorological maps, i. 214

Dovrefield Mts., ii. 311
Drac R., ii. 345

Dracanum Pr., ii. 31

Drachensberg, ii. 386
Drachenstein Mts., ii. 386

7 Draconis, its aberration, i. 75

Dragon, constellation, i. 32, 33 ; marks sol-

stitial and winter colures, 34, 36

Drah R., ii. 391

Drake, Sir F., his voyages, ii. 164, 219, 427

Drangiana, ii. 51

Dranse R., ii. 344
Drave R., ii. 295
Dravus R., ii. 131

Drepanum, ii. 118

Pr., ii. 89

Drepsa, ii. 52

Dreyhernspitz, ii. 291

Drilo R., ii. 99

Drin R., ii. 356
Drinkwater, Mr., cited, i. 9

Drinus R., ii. 66

Drissa R., ii. 309

Dromedary Mount, ii. 538
Dromos Achilleos, ii. 132

Drontheim, mean temp, at, ii. 361

Fiord, )i.313

Drummond I., ii. 415

L., ii. 423
Drutz R., ii. 305

Dubhe, star belonging to Great IJcar. i. 27

Dublin, its temperature, i. 2 1 3

DubrK, ii. 127

Ducarla, M., invents contour system, i. 167

Ducie I., ii. 464
Ducos Cape, ii. 506

Dudley, basaltic rock at, i. 287 ; siUiriau, 3U2

Duero R.,ii. 342
Duff Mt., ii. 465
Du Fresne, his voyage, ii. 178

Dugong, species of whale, i. 366

Duida Mt., ii. 440

Dulce, G of, ii. 430, 482

R., ii. 430, 453

Dulichium I., ii. 78

Dumanlu Dagh, ii. 275
Dumbier Mt., ii. 300
Du Midi Mt., ii. 336
Dummer L., ii. 317
Dun R., ii. 233

Duna R., ii. 309

Duncan, Mr., travels in Africa, ii. 378

Dunn L., ii. 423

Duns, ii. 235

Dunum, ii. 128

Dunwich, i. 256

Duperrey, Is., ii. 470

Port, ii. 526

Durance R ,
ii. 345

Durham, mines of, i. 261, 295; magiifsian
limestone on coast, 306

Duria R., ii. 104
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Durocortorura, li. 126
Durius R., ii. 119

Durobrivse, ii. 128

Durotriges, ii. 127

D'Urville, Dumont, ii. 194, 195

I., ii. 461

Port, ii. 526

Dusky Bay, ii. 462

Dwina, its extent, i. 240,245; annual dis-

turbance of banks, 262 ; dea. gee, ii. 310

Dwyka R., ii. 388

Dyak Rivers, ii. 515

Dyardanes R., ii. 55

Dyaring L., ii. 246

Dykes and mineral vein.s, i. 293—29S

Dyle R , ii. 329

Dyme, ii. 90

Dynevor Castle I., ii. 473

Dyrrachium, ii. 100

Dyspontium, ii. 91

Dzaigang L., ii. 251, 205

Dzungarei, i. 220

Eao, ii. 4CS

Earth, the, its rotation, i. 8— 10, 50; globular
form, 10; inclination of its axis, 14, 15;
motion about the sun, 17— 19,57, 74, 75;
nutation of its axis, 33 ; its attraction,
50 ; planetary condition, 18C

structure, i. 189,263—317 ; condition
of interior, and its reaction on the e.x-

terior, 263—283 ; phenomena indicating

igneous action, 284— 29 5 ; phenomena con-

nected with aqueous action, 296— 317

surface, i. 185—262; inorganic
mat ter, 1 89— 197; meteorology, 1 9 8— 2 1 :>

form and distribution of land, 216—22S
ii. 201 ; hydrology, i. 229—248; atmo-

spheric and aijuious action, 249—262

Earth(j[Uakcs,tlieir action, i. 272 -278 ; their

origin, 278, 279

Earths, metallic elements their bases, i. 195

Earth-waveproduced by eartlKjuakes, i. 278
East Cai)e, ii. 4.53

India Companies, ii. 170

Easter I , ii. 466
• Islands, ii. 534
Ebal -M., ii. 59

Ebora, ii. 120

Eboracum, ii. 127, 128

Ebro K,, ii. 2 13 ; ii. 112

Ebuda" la-., ii. 12h

Eburones, ii. 1 -'5

Ebiirovices, ii. 12 I

Ebusu.M I
, ii. 12 1

Ecbatana, ii. 4 9

Ecliidna, the, i. .'i62

Ecliinadeg Ia>., ii. 7 7

Eehiufxierms, fobsil remains of, i. 386

Eclii)se Is , ii. '>",'>

Ecliptic, plane of, i. H, I'j ; motion of pla-

nets in, 13, 34, 35 ; piilh of, 4ii. IJ, l 1, 47

Eddy, meaning of term. i. 422. 4'.'7

Eden, ii. 63

Edentata, their distribiitioii. i. inl, 362;
fiissil remains, 37 7

Eder K., ii. 317

Eilessa, ii. 46, 6H

Edetani, ii. 12o

Edgcfumbe .Ml., ii t'lO

Edomites, ii. 62

Effnigham Port, ii. 492

Effluent, meaning of term, i. 427

Eger R., ii. 316

Egesta, ii. 118

Egg Harbour Rs., ii. 422

EggeR., ii. 298

Eggegebirge, ii. 314

Egmont Mt., ii. 459

Egnatia, ii. 115

Egnatina Via, ii. 116

Egrisou-dagh, ii. 292

Eguerdir L., ii. 278

Egypt, ii. 133,384
Egyptians, i. 395, 402, 409

Egyptus, ii. 133

Ehrenbreitstein. fortress of, i. 304

Eider-duck, the, i. 364
Eilshi L., ii. 255

Eimco, ii. 465

Einegueui R.,ii. 281

Eira, ii. 92

Eisenhut, ii. 291
El Aa'sy R., ii. 269

Elsea, ii. 29

Elaeus, ii. 66

Sinus, ii. 26, 28

Elam, ii. 50
Eland Mt., ii. 291

Eland R., ii. 387
Elastic fluids or gases, form of matter, i. 1 90

Elatea, ii. 80

Mt., ii. 356

i;iath, ii. 63

Elatus M,, ii. 77

Elbe, i. 233, 240, 241; ii 315 et seq.
Elbruz Mt., ii. 260

EIca, ii. 116
Elective atfinity, i. 192

Electricity, disturbance of atmosphere by,
i. 212; changes jiroduced by, i. 201; lt»

action on mineral veins, 294

Elementary substances, i. 193— 195

Elephant, the, i. ."60

R., ii. 388

Elephantine I., ii. 130, 384

Eleusis, ii. 85

Eleutheric, ii. 85
El Ghorib, ii. 382

Elgova?, ii. 127

Elia, ii. 90 ct seq.

Elis, ii. 90 et seq.

Elizabeth Hay, ii 480

Cape, ii. i;i8

I., ii. 473
Ellesmcre L., ii. 46 1

Range, ii. .;,12

Ellice Is , li. 4(;9

El Quorn L., ii. 3,sJ

El.sa R., i. 26 2

El .Sateh, ii. 271

Elster R., ii. 3 16

Elusates, ii. 122

Elymais, ii. 50

Elysium, ii. 4

Klz R., ii. 32.-.

Emathia M., ii. 70

Emliocadero, ii. 023

Embouchure, nitimiiif
Emcrahl l.,il. 158

)t l(rrii. i. 42*



570 INDEX.

Emerian Cape, ii. 533

Emesa, ii. 57

Eminch Dagli and Cape, ii. 292
Emir Dagli, ii. 275

L., ii. 280
Tchai 11., ii. 280

Emmcn R., ii. 321
Emodi Monies, ii. 22, 23

Empires, meaning of term, i. 434

Emporia, ii. 120

Ems, thermal springs at, i. 2G5

K., ii. 328
Emscli R., ii. 327
Emtza R., ii. 310

Emu, the, i. 3fi3

Bay, ii. 545

Enara L., ii. 310

Encarnacion, Rio de, ii. 454
Encounter Bay, ii. 53G

Endeavour R., ii. 539

Enderby, Messrs., ii. 194

Endogens, i. 321

Engadine Valley, ii. 291, 293

England, ordnance map, i. 166; tempera-
ture, 215; geology, 287, 288, 294, 205,

302, 305—313, 315; extinct fauna. 317;

consumption of cotton, 337; fossil remains,
375—381, 384; population, 410—412;
ancient geog., ii. 126

Englffield Bay, ii. 492

English miles, 180

R.,ii. 389, 409

Company Is., ii. 531

Engunu-sou R., ii. 280

Enipeus R., ii. 74, 91

Enketuane R., ii. 388

Enna, ii. 118

Enniskillen, millstone grit in the mountains
about, i. 305

Enns R.,ii. 294
Entre Rios Llanos, ii. 453

Enz R., ii. 325

Epacria, ii. 84

Epea, ii. 92

Epliemeris, i. 68, 70, 123

Ephesus, ii. 30

Ephraim M., ii. 59

Ephyra, ii. 75, 78, 90

Epictetus, ii. 39

Epidamnus, ii. 100

Epidaurus, ii. 71, 95, 100

Limera, ii. 71, 93

Epidium Prom., ii. 12 7

Epirus, ii. 73 e< seq.

Epitalimn, ii. 91

Eporedia, ii. 105

Epplesheim, fossil remains at, i 3 76

Equation of time, i. 58

Equator, sun's distance from, i. 13 ; the

moon's, 16; path of, 40, 42,44; terms

relating to, explained, 52—55

Equidistant projection, i. 152, 153

Equinoctial colure, i. 31, 32, 34

Equinoxes, i. 13 ; their precession, 52

Erasinus R., ii. 94, 97

Eratosthenes, i. 4 ; ii. 15

Erdre R , ii. 333
Erebus Mt., i. 212

;
ii. 457

Erech, ii. 141

Erechtheiuni, ii. .^4

Eregli L., ii. 278
Eresma R., ii. 340

Eressus, ii. 29

Eretria, ii. 76, 83

Erft R., ii. 327

Ergent R., ii. 356

Eridanus, ii. 6

Erigon R., ii. 68
Erie L., i. 255 ; ii. 416

Erineus, ii. 78

Eritium, ii. 75

Ermcnek-sou, ii. 274, 282
Frn R., ii. 336

Eroding action of moving water, i. 254— 2;iS

f:rr R., ii. 301

Erromanga, ii. 468

Erymanthus M,, ii. 70, 89

R., ii. 97

Erythrjc, ii. 30, 79, 82

Eryx, M., ii. 117, 118

I'^rzgebirge, ii. 296, 313

Escape R., ii. 539

Eschwege, basaltic eruption at, i. 291

Esdraelon, ii. 60
Esk R., ii. 545

Esperance Bay, ii. 535

Port, ii. 546

Espiritu Sancto I
,

ii. 468

Cajjc, ii. 623

Esquimault Hr., ii. 490

Esquimaux, i. 381, 400, 408

Essequibo R., i. 240 ; ii. 443

Essex Peak, ii. 419

Essington Port, ii. 531

Essonne R., ii. 331

Estaing Bay, ii. 498

Estaube Pass, ii. 335

Estero Reale, ii. 484

Esthonia, ii. 309

Estrella Sierra, ii. 339

Estuary, meaning of term, i. 428

Etchomin R., ii. 418

Ether, a form of matter, i. 190

Ethiopians, i. 395

Ethnology, i. 388—413; ii. 217

Etna, quantity of matter ejected from, i.

270; change of level in vicinity, 277;
ii. 374

Etruria, ii. 102, 107 et seq.

Etruscans, i. 402

Etsch R., ii. 351

Etymandrus R., ii. 51

Euboea,ii. 70, 83

Eudoxus, i. 4 ; ii. 13

Euergeta;, ii. 51

Eulajus R., ii. 50

Eulengebirge, ii. 314

Euler modifies conic projection, i. 156

Eupagium, ii. 90

Euphrates, i. 235, 247, 248 ; inhabitants of

its valley, 396 ; descrip. geog., ii. 23, 45,

46, 141, 262 tt seq.

Eure R.,ii. 331, 359

Euripus, ii. 70, 83

Europe, projection of map, i 160 ; rainfall

in, 211; coast line, 217; steppes, 218,
219 ; tableland, 223 ; mean height of

land, 226 ; mountain system, 226, 227 ;

rivers, 240; action of sea on its coa>t,

257 ; elevation of land in, 279, 280 ;
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extinct volcanic regions, 285—28C ; geo-

logy, 290, 293—301 ; vegetation, 325, 327,
332—334,336,338,407; ii. So9 et seq. ;

faunas, i. 350, 351 ; extinct fauna, 374 ;

fossil remains, 376, 378—380,387 ; ethno-

logy, 392 et seq.; described by Homer, ii.

5: Herodotus,99; Strabo,18; Ptolemy, 20;

ancient geog., 64 ctseq. ; modern descrip.,
205 et seq., 212, 283 et seq., 359 et seq.

Eurotas K., ii. 93

Eurymedon R., ii. 25, 34

Euiytanes, ii. 78

Eutaa, ii. 93

Euthyraenes, ii. 15

Eva, ii. 95
Evan Mount, ii. 91

Evaspla R.,ii. 56
Evenus K., ii. 28, 78

Everest, Col., on the waters of the Ganges,
i. 259, 260

Evoras 31., ii. 93
Exmouth Gulf, ii. 534

E.xogens, i. 321

Eyder K., ii. 318

Eye, the, i. 91, 9G—98

glass, i. 98

piece, 95—99, 103

Eyla It., ii. 341

Eypel R., ii. 300

Eyre, E. J., i. 175; ii. 5 43

.Sound, glaciers in, i. 253

Eysach R., ii. 351

Eziongebcr, ii. C3

Facile Bay, ii. 462
Ficniund L., ii. 312

Fa'sulae, ii. 108

Faiouni, ii. 384
Fair Havens, ii. 98
Fairfax Jfount, ii. 534
Fairueather Mt., ii. 401, 493
Fakuura B., ii. 503

Fahiii.ii. 108

Fall, meaning of term, i. 429

Fallow-deer, tlie, i. 359

Falster, ii. 318

Falterona Mt., ii. 353

P'amine I'ort, ii. 473

Fan-lo-kong llr., ii. 609

Fanning I., ii. 4(;9

Fan-sheeuk Cliannel, ii. 511

Fanum Fortuna;, ii. 107

Farach, ii. 2 74

Faraday, liis magnetic discoveries, i. 197

Farewell (ape, i. 2.')t ; ii. 463

Faro I.-lands, table-land, i. 224

Fairallonos, ii. 4h'<

Fatj-irugata L., ii. 504
Fan l:., ii. 216
Faucillis .Alt"., ii. :;22

Fauna, natural grouping of animals in, i

.'!l«;—.148 ; thi'ir di^tribulion, 34.s, 319

Fan re I., ii. 531

Faux I., ii. 526

Fcijee I.-t., ii. 4i;7

Fcliiiiern I., ii. :ilH

F. kli.^toir l.,ii. 4117

IVldbcrg, ii. J-U.

Fell, nieaiiin;.' of lirm, i. 425

Firentinum, li. 112

Feriode B., ii. 505
Fernando Po, ii. 380

Ferns, i. 320

Ferro, long, of, i. 181, 183
Feveda I., ii. 491
Fiatsizin I., ii. 502

Fichtelgebirge, ii. 296
Fidense, ii. 109

Fidgee Is., ii. 467
Fidone R., ii. 348

Field, Mount, ii. 547

glass, i. 98
Fier R., ij. 345

Figami Gawa R. and I., ii. 502
Fils R., ii. 298, 325

Findlay's Director;/ to the Pacific, ii. 200
Fine-sima I., ii. 505

Fingal's Cave, i. 287
Finisterre Mts., ii. 527

Finland, elevation of land in, i. 279, 280;

ethnology, 394, 399 ; lakes of, ii. 309 ;

vegetation, 362

Finlay Mount, ii. 538
Finster aar Horn, ii. 290, 320

Fiords, meaning of term, i. 419

Firmament, i. 3—6

Firmum, ii. 108

Firth, or Frith, meaning of terra, i. 419

Fislies, classilication of, i. 342 ; number of,

344; distribution, 366—368, 380— 382.

Fish R., S. Africa, ii. 386, 387, 388

R., N. America, ii. 408
Fisher I., 509
Fitch and Newbury, their journey, ii. 219

Filzhugh Sound, ii. 492
Fitziuaurice R., ii. 531
Fitz Roy, Capt., ii. 195

Passage, ii. 473

Range, ii. 532

R., ii. 533, 540
Fitzwilliam I., ii. 415
Fiumalbo Pass, ii. 3 17

Klamborough, wearing of cliffs at, i. 256
Flamina Via, ii. 117

Flamingo, tlie, i. 363

Flamstead, modilication of conic projection

by, i. 157, 161, 162
Flanaticus Sinus, ii. 106

Flattery Cape, ii. 488
Flavia Caisariensis, ii. 127

Flaviopolis, ii. 42

Fleurien Bay, ii. 547
FUvo Lacus, ii. 129
Flevum Ostium, ii. 122

Flinders, Capt., ii. 193. 542

I., ii. 539, 544, 555
- R., ii. 530

Fl(ira>, their distribution, i. 328

Florence, ii. 372

Florentia, ii. 108
Flons. ii. 492, 521

Florida, ii. 423, 426

Fluids, a form of matter, i. 190

Focus. point in which rays of light meet, i. 86

Fogs, their formation, i. 209

Fokein, ii. 248

Folgefonden Glacier, ii. 311

Folkestone, cretaceous formation near, i. 3 1

Fomalhaut. a star in Piscis Austrulis, i. 37

I'onseca, G. of, ii. 4^3
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Food-bearing fruit trees, i. 335, 336 ; food-

plants used as luxuries, 336-337

Forbes, Prof. E., on u^Cgean invertebrata, i.

370; extinct raoUusca, 384; radiata, 386
' J., on glaciers, i. 253

Force, meaning of teiin, i. 429
Forces affecting matter, i. 190

Foreland, meaning of term, i. 419

Forest, meaning of term, i. 429

plants, i. 328
Forez Mts., ii. 322

Formations, geological, i. 296 et seq.

Formiae, ii. 113
Formosa I. and Channel, ii. 609
Forresters Is., ii. 534

Forsyih, Capt., ii. 197

I., ii. 477
Fort Rustum, or.Koh-i-najeh, ii. 266
Fortunatae lae., ii. 139
Forum Julii, ii. 106

Fossils, i. 372—387
Foster, Capt., ii. 184, 208

Fou-chow-fou, ii. 508
Foul Point, ii. 533
Foulweather Cape, ii. 488
Fowler Bay, ii. 535

Fox, Luke, his voyage, ii. 168

Channel, ii. 398

the, i. 356 ; fossil remains, 375

France, map of, i. 167; high-laud of the

south, 223 ; encroachments of the sea on
the coast, 258; geology, 295, 306, 307,
310—313; fossil remains, 375, 376 ; in-

cursion of Scandinavians, 402; ii.330, 365
French Government Maps, i. 17 7, 178

Scientific Committee on Maps, i. 168
Francisco Point, ii. 481

Frankenwald Mts.,ii. 296, 313

Franklin, Sir J., ii. 187 et seq., 196 et seq.

Strait, ii. 54 5

Frazer, Simon, his travels, ii. 396

R., ii. 406, 426, 491

Freeling, Capt., ii. 544

Freeman, Capt , ii. 194

Fremont, Lieut., his travels, ii. 397
French R., ii. 415

Fresne, Marion du, ii. 542

Freyberg, mineral veins at, i. 203

Freycinet M.,ii. 195

Hr., ii 534

Peninsula, ii. 547

Friendly Is., ii. 468

Fries, Elia.s, on cultivation, i. 408

Friesland, devastation by the sea in, i. 257
Frine Gawa Ii., ii. 502
Frische Haff, ii. 308

Frisii, ii. 129
Friuli. ii. 368

Frobisher, his voyages, ii. 165

Frogs, i. 364, 365 ; fossil remains, 380

Frome, Capt., ii. 543, 544

Frontier, meaning of term, i. 436

Froward Cape, ii. 473
Frozen Strait, ii. 398
Fruit trees, food-bearing, i. 8;; 5

Frusino, ii. 112

Fucino, Lake of, ii. 355
Fucinus L., ii. 109
Fucus natans, i. 234

Fut'gians, i. 391

Fulda R., ii. 317

Fundi, ii. 113

Fuuen, ii. 318

Fungi, i. 320
Fur Traders on N.W. Coast of America, ii.

183

Furca Mt., ii. 290
Col de, ii. 321

Furculae Caudinae, ii. 114
Furens R., ii. 332

Furneaux, Capt., ii. 178

Is., ii. 544
Furrah-rood R., ii. 267

Fury and Hecla Strait, ii. 398

Fuseaux, maps for globes, i. 143
Fusi Mt., ii. 503

Gabali, ii. 122

Gabii,ii. Ill

Gabreta Silva, ii. 129
Gadala R., ii. 238

Gadara, ii. 61

Gadeira, ii. 121

Gades, ii. 120, 121

Gulf of, ii. 380
Gaditanum Fretum, ii. 119
Gseson R., ii. 31

Gaetara, ii. 44

Gatuli, ii. 139

Gages Road, ii. 535

Gagueray B., ii. 512

Gagra, ii. 260
Gail R., ii. 295
Gairdner L , ii. 540

Galapagos Is., i. 234 ; ii. 479, 480

Galatae, ii. 27

Galatia, ii. 27, 39 et seq.

GaHlee, ii. 60

L.of, ii. 59

Galileo, denies Ptolemaic system, i. 9

Gallaeci, ii. 121

Gallaecia, ii. 120

Gallant Port, ii. 473
Gallatin R., ii. 409

Gallenstock Pk., ii. 290

(iallesius, ii. 30

Gallia, ii. 104 et seq., 121 et seq.

Galliano Is., ii. 491

Gallicum Fretum, ii. 119

Gallinaceous birds, i. 363
Gallo C. ii. 358

Galong B., ii. oil

Galton, F., travels in S. Africa, ii. 37S
Gambia R., i. 243 ; ii. 391
Gambler Is., ii. 464

Mount, ii. 537
Gamen I., ii. 527
Gamka R., ii. 383
(iamtoos R., ii. 388

Gauge, ii. 56

Ganges, i. 235; its extent, 247; mud held

in suspension by its waters, 259 ; its

delta, 260 ; inhabitants of its valley, 39 6 ;

desc. geog., ii. 23, 25, 228 et seq.; its

valley, 237

Ganoids, fossil remains of, i. 3S0, 381

(iarama, ii. 139

Garda L., ii. 350, 3 73

Garde R , ii. 345

Gardiner, Capt ,
ii. 3 77
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Garcep, i. 243

Garganus M., ii. 102, 114

Gargara, ii. 28

Gargarus M , ii. 25, 27

Gargaphia Fons, ii. 82

Garghara R., ii. 234

Gari, ii. 51

Gariep R., ii. 387

Garonne, its extent, i. 2-10; tertiary depo-
sits in its basin, 313 ; ii. 2.'?6

Garrigliano R., ii. 354

Garsauria.ii. 36

Gartempe R., ii. 333

Gartopc R., ii. 230
Garumna R., ii. 122

Gases or Klastic Fluids, form of matter, i. 190

Gaspar Strait, ii. 514

Gassiot, M., travels in S. Alrica, ii. 378
Gata Sierra, ii. 3"i)

Gauli glacier, ii. 321

Gauls, ii. 103

Gault and upper greensaud, i. 310, 311

Gaurus Jlons, ii. 113

Gauzaca, ii. 52

Gavarni Pass, ii. 335

Cascade, ii. 337

Gave d'Aspe, Puu, Oleron, Opan, ii. 33 7

Gavio Mt., ii. 3.J0

Gay Lussac, analysation of air by, i. 199

Gaza, ii. 49, CI

Gazaca, ii. 49

Geant, Col de, ii. 309

Gebal, ii. ?8

Gebatsch Mt., ii. 291

Geby I., ii. 52G

Geckos, reptiles, i. 3fi-'>

Gedee Volcano, ii. •')20

Gedrosia, ii. 51 et aeq.

Geelong, ii. 538

Geelvink Hay, ii. 527

Cliannel, ii. 534

Geisenker Jlts.,ii. 314

Gela, ii. 118

(Jela-, ii. 4:i

Gemini, constellation, i. 39, 48

Gemmi.Col de, ii. 321

Genabum, ii. 124

Genette, fossil remain? of the, i. 375

Geneva, ii. 3(i8

L., i. 2.-,9 ; ii. 314

Gencvre .Mt., ii. 343

Genii R., ii. 339

Gennesaretb !>., ii. 59

Genne.ssee R., ii. 417

Genoese, tlieir commerce, ii. 14G

Genua, ii. 104

GenuBus R., ii 100

Genzel Tlioro I'ass, ii 271

Geographe I Say, ii. 535

Cliannel, ii. 534
. Strait, ii 54 7

Geology, i 2«3 et .-k/. ; il. 214, 2R9, 3R1

George L., ii. 415, 41K, 423

the Fourtli I'ort, ii. 5.i3

Gforpia, ii. 529

l'..S., tertiary beds in, i. 314

(;. of, ii. 490

]., it-i climate, i. J.M

Georgian H., ii. 415

Gcosaurtia, fos.iil remain" of the, i 379

Gequilisco, Bay of, ii. 434

Gera R., ii. 316
Geraco Mt., ii. 355
Geraestus Pr., ii. 83
Geranea M., ii. 70, 87

Gergovia, ii. 124
Gerizim M., ii. 59

Germania, ii. 124, 128 et seq.

Germany, basaltic eruptions in, i. 29! ;

sandstone, 306, 307 ; wealden and green-
sand rocks, 310 ; fossil remains, 375,378 ;

desc. goog., ii. 124, 128 et seq., 3C5, 367
German Ocean, depth of, i. 229

Germanic race, i. 396 ; modification of, 401

Gerrlia, ii. C3

Gesonia, ii. 125

Gesoriacum, ii. 126

Gets;, ii. 131

Geude L., ii. 2 78

Geuk Dagli, ii. 274
Irmak R., ii. 279

Geysers, i. 265, 2GG

Ghauts, ii. 210 et seq.

Ghijinsk B., ii. 497
Gliomul R., ii. 266

Giant's Causeway, i. 2S6
Giaour Bagh, ii. 2 73

Gibraltar, ii. 370

Giganta, Cerro de la, ii. 4 35

Gihon R., ii. 61

Gila R., ii. 407

Gilbert, Sir H ,
his voyage.', ii. 166

Arch , ii. 469
Gilead M., ii. 59, 60

Gilianez, his voj age, ii. 149

Gilolo, ii. 524, 526
Gimes Pass, ii 297

Ginguela R , ii. 340
Gir R.,ii. 139

Girall'e, i. 359 ; fossil remains, 376

Girgenti, Salse near, i. 260

Gironde R , ii. 336

Gittenliaus, Col de, ii. 321

Givach Gheul, ii. 278

Glaciers, i. 212, 252—254 ; ii. 320

Glamorganshire, liassic rocks in, i. 307
Glatt R., Ii 320
Glau R , ii. 326

Glaucus R., ii 31,41
Glenelg !{., ii. 532, 537
Glenner R., ii. 319

Globes, their use in solution of astrononiicil

problems, i. 58; terrestrial, 14.3— II,'.;

celestial, 145

Globular projection, i. 151, 153

Glockner, (iross, ii. 290
Glommen R., ii. 312

(iloucesterdhirc, liassic rocks in, i 30«

C;iutton, the, i. 356, 357

(ily R., ii. 346

(Jlykys Portus, ii. 71, 73

Gmelin and llablit/.l, their expedition to

the Caspian, ii. 220

finossus, ii. 9H

(Joats, i. 359, 300

(Job!, Desert of, i. 224, 347 ; ii 250 et ^eq.

Godnvcry H ,
i. 247 ; ii.240, 2 11

(iipllerbarli R, ii. 299

Gopgra R., ii. 234

(iohur I., il. 51 '.I
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Gold fish, i. 367
Golden L., ii. 408
Golden Mountain, ii. 518
Golitas Channel, ii. 491

Golownin, Capt., ii. 186

Gomphi, ii. 74

Gonnus, ii. 75

Gonzalvez, A., his voyage, ii. 150
Good Friday Hr, ii. 534
Good Hope, Bay of, ii. 500

Cape of, table-land, i. 224, 225 ;

waves off the, 231 ; icebergs, 254 ; granite,

290; heath plants, 327; baboons, 354;
fossil remains, 379 ; ii. 380

Goodwin Sands, once belonged to the main-

land, i. 256
Goolwa Channel, ii. 536

Goomeng Bay, ii. 524
Goomtee R., ii. 234
Gooria R., ii. 240

Goppert, on the influence of climate on

vegetation, i. 321

Gorda Point, ii. 4S2

Gordium, ii. 40

Gordon I., ii. 474

R., ii. 546

Grordysei M., ii. 45

Gore, Capt., ii. 182

Goreloy, ii. 494
Gorenski Cape, ii. 495

Gores, maps for globes, i. 143

Gorge, meaning of term, i. 424

Gorgona I., ii. 479

Gori R., ii. 234

Goring, Dr , i. 103

Goritty I'ass, ii. 336

Gortyna, ii. 93

Gortynius R., ii. 97

Goryn R., ii. 305

Goshen, ii. 134

Gosselman, his travels, ii. 433

Gotha R., ii. 312

Gothic race, i. 396

Gotliland, ii. 362

Gothones, ii. 130

Goti R., ii. 515

Gotto Is., ii. 506

Gougitchin L., ii. 416

Gounong Api, ii. 521

Gowtou I., ii. 512

Gkjyder, ii. 544

Gozan R., ii. 49

Graah, Capt., on depression of land in

Greenland, i. 282

Graan R.. ii. 300

Graduation of maps, i. 180, 181

Graecia, ii. 69 et seq.

Graise Alpes, ii. 101

Grallatores, or waders, i. 363

Grampian Mts., granitic, i. 290

Grampus, the, i. 366

Grana R., ii. 347

Granada, ii. 371

Gran Chaco, ii. 452

Grand R., ii. 410

Grande, Rio, ii. 419, 452
del Lerma, ii. 429

del Norte, Rio, ii. 413

Granicus R., ii. 27

Granitic rocks, i. 289—291

plants.

its use

to fin<l

Grant, ii. 542

I., ii. 538

Gratianopolis, ii. 123

Grauwacke, i. 302

Gravel, newest deposits of, i. 315

324; fossils, 375, 376

Gravity, its attraction, i. 49

Gray, Capt., ii. 184
Great Bear, constellation, i. 3, 6, 26

in finding the Pole Star, 27, 28

Cassiopea's Chair, 31 ; marks equinoctial
and autumnal colures, 32, 34, 35

Great Year, of the Egyptians, i. 40

Great Fish R., ii. 388

Sandy I., ii. 539
Grecian Alps, ii. 343

Greece, tertiary rocks in, i. 313; ethnology,
402, 409; ancient geog., ii. 69 et seq.;

modern, 355 et seq., 374, 375

Greek Arch., volcanic district in, i. 286

Colonies, ii. 6

Writers, their allusions to the con-

stellations, &c., i. 39 ; ii. 2

Green Mts., i. 228; ii. 419

Valley, ii. 532

Greenland, i. 233; glaciers in, 253; depres-
sion of land, 282; ii. 398

- Sea, its temperature, i. 213

Greenough, G. B., anaglyptograpliic maps
suggested by, i. 172

Greensand, lower, i. 310; upper, 311

Greenstone dykes, i. 288

Greenwich, long, measured from, i, 55, 182

Gregory, A. C, ii. 529, 532, 544

F., ii. 544

Grey, ii. 543

Bay, ii. 488

R., ii. 462
Grim Cape, ii. 545

Grimsel, Col de, ii. 321

Grindelwald glacier, ii. 321

Grinnel, Mr., ii. 197

Grion M , ii. 32

Griquas, i 403

Grisons, ii. 290

Groningen, devastation by the sea in,i. 257

Groote Eylandt, ii. 531

Gross I., ii. 294
Gross-laben R., ii. 298

Gryniura, ii. 29

Guadalaviar R., ii. 342

Guadalete R., ii 339
Guadalimar R., ii. 339

Guadaljore R., ii. 333

Guadalquiver R., i. 240; ii. P,39

Guadalupe Sierra, ii. 338

Guadarama R., ii. 340

Sierra, ii. 338

Guadarmena R., ii. 339

Guadiana R., i. 240 ; ii. 339

Guadiaro R., ii. 338

Guadiel R., ii. 339

Guahan, ii. 471

Guaianeco Is., ii. 475

Guaini R., ii. 443, 448

Gualilas Pass, ii. 437

Gualior, ii. 237
Guanacache L., ii. i^>"

Guapore R , ii 4 49

Guarachine, Bay of, ii. 481
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Guardafui Cape, il. 3S0

Guards, stars belonging to Little Bear, i. 30
Guaritz R , ii. 388
Guatulco I'ort, ii. 484
Guaviare K., ii. 441

Guayaquil, ii. 440, 479

Guaymas Hr., ii. 485

Gudjuk R., ii. 281

Guebwiller Mt., ii. 322
Guene R., ii. 280
Guermeli K., ii. 279

Gugerni, ii. 125

Guiana current, i. 23G ; monkeys, 3.15

Guichen Bay, ii. 537

Guie-chow I., ii. 512
Guier R., ii. 345

Guija L., ii. 430
Guil K., ii. 34(i

Guimaras I., ii. 523
Guinea current, i. 23C; oil palms, 30(5

Guiono Port, ii. 483

Gujerat, ii. 239
Guldis R., ii. 281

Gulfs, i. 238 ; meaning of term, 41«

Gulf stream, i. 236, 237 ; its iniluence on
maritime faunas, 350

Gulf-weed, i. 234
Gumuch Dagh, ii. 275

Gundara, ii. 5(;

Gunduck R., ii. 234

Gunga R., ii. 240
Gura Vouno, ii. 355
Guraeus R., ii. 50

Gurla M., ii. 228
Gurra R., ii. 234

Gurung Karang Mt., ii. 519

Gurupy R., ii. 45 4

Guyot, 31., on vertical contour. ;i. 2(;8

Guzman, N. de, ii. 427

Gyarus I., ii. 98

Gyga;a L., ii. 31

Gymnesise lie., ii. 121

Gyrton, ii. 75

Gythium, ii. 71, 93

Haarlem L., ii. 328

llachures, i. 1C9

Hack, ii. 54 4

Ilackcnjac R., ii. 422

Hades, ii. 4

lladley's sextant, i. 131 : description, \:u:—
138; method of using, 137; it> adjust-

ments, 137; its uses, 139, 140

Hadrian! Vallum, ii. 12G, 128

HadrianopoliH, ii. 42, 06

Hadrumetiim, ii. 137

Hx'di, stars belonging to Auriga, i. 37

Ha-nius M., ii. 64, 65
Hae-tan I., ii. 50«
Hafar Ciinal, ii. 265
Ha Ha hay, ii. 418

Hail, i. 212

Hainan I., ii. 247, 511

Hairiri, R., ii. 460

Haiwca L., ii. 462

Hajei'guk I'a.'-^s, ii. 267

Ha-Kiang R.. ii. 240
Hakodadi B., 50 1

Hales R., ii. 30

Haliacmon R., ii. 68

Haliartus, ii. 82

Halica, ii. 95

Halicarnassus, ii. 32

Hall, Mr., i. S4

Hallwyl L., ii. 324

Halo, atmospheric phenomenon, i. 203
Halus, ii. 75

Halys R., ii. 25, 36, 40— 42

Hamaxobii, ii. 132
Ilamelin Hr., ii. 5'J4

Hamoon L., ii. 266

Hampsliire Basin, i. 312

Ifamster, the, i. 358 ; fossil remains, 376
Han R., ii. 247

Hang-chow B., ii. 508

H;ing-hai B., ii. 509

Hang Kiang R., ii. 248

Hannibal, ii. 123

Hanuo, ii. 8

Hansruck Mts., ii. 292, 322
Hantani R., ii. 388

Hanway, Jonas, his travels, ii. 2 20

Haouran, ii. 268

Happoix R., ii. 512

Haran, ii. 46

Harbour, meaning of term, i. 421

I., ii. 506

Hardanger Fiord, ii. 313

Hardtwald, ii. 322
Hardwicke Bay, ii. 536

I., ii. 491

Hardy Tort, ii. 461

Hare, the, i. 358

Harmattan, an African wind, i. 208
Harmorzica, ii. 44

Harmuza, ii. 50
Haro Arch., ii. 490, 491

Harpasus R., ii. 25, 31, 45

Harris, :M:ijor, visits Shoa, ii. 3 78

Mr., ii. 544
Harson I., ii. 416
Hartebeest R., ii. 387
Hartz Mts., granitic, i. 290; minerals,

295 ; bog plants, 325 ; ii. 314, 367
Ha.ssan Dagli, ii. 274, 275, 276

Hastings I., ii. 519

sand, i. 309
Hauraki Gulf, ii. 459
Havel R., ii. 316

Haven, meaning of term, i. 421

Hawai, i. 267 ; ii. 471
Hawcheun 1., ii. 51 1

Hawke Bay, ii. 460

Hawkesbury R., ii. 540

Hawkins, .Sir .1.. Iiis voyage, ii. I6 I

Hay R., ii. 40s

llea<l, Sir E., ii. 433

Headland, meaning of tcrni.i. 419

Hearnc, S., his arctic discoveries, ii. 1 79, 395
Heat, i. 1k!», mo ; sources and causes, i;)l ;

distribution, 21 3

Heath plants,!. 325

Heaths, meaning of term, i. 425

Hebron, ii. 61

Hebrus R., ij. 65

Hecat.TUs, ii. 7

Hecatompylos, ii. 51

Heceta, his voyage, ii. 179

Hecla, Mt., i 26fi, 270

Jledge-hogs, i. 356 ; fos.sil remains, 375
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Hedyphoii R., ii. 50

Heidelberg, ii. 296
Helena I., ii. 86

llelice, ii. /i, 89
Helicon M., ii. 70, 81, 82

Holiopolif, ii. 57, 13 +

Helisson, ii. 88, 9G

Hellada H., ii. 358

Hellanicijs, ii. 7

Hellas, ii. 69, 79

Hellenic race, i. 396, 401 ; ii. 71, 72

Hellespcntica, ii. 27

Hellomenum, ii. 77

Hellovo Mt., ii. 355
Helmund E., ii. 2GG

Helos, ii. 93, 94

Helvetii, ii. 125

Helvii,ii. 123

Hemispheres, i. 23

Hemp, its culture, i. 337
Henarez R., ii. 340

Henavutty R., ii. 242

Heneti, ii. 42, 103

Henfrey, Mr., on Neapolitan flora, ii 373

Henry, Don, his expeditions, ii. 140

Port, ii. 475

Henwood, Mr., on temperature of mines, i.

265 ; direction of mineral veins, 294

Hepburn, Mr., ii. 188, 198

Hephaestia, ii. 66

Hephaestis, ii. 33

Heptanomis, ii. 134

Heraclea, ii. 66, 91, 115———— Minoa,ii. 118
' Fontica, ii. 41

Trachinia, ii. 76

Heracleum, ii. 98

Heraclides, his opinion as to stars, i. 5

Ileraclitus, ii. 13

Herasa, ii. 97

Heraei Monies, ii. 117

Her£eum, ii. 94

Pr., ij. 87

Herculaneum, ii. 114

Hercules, constellation, i. 42

Herculis Prom., ii. 102, 127

Hercynia Silva, ii. 12S

Herefordshire, sandstone of, i. 302, 803

HermsDUs Campus, ii. 30

Sinus, ii. 25, 26

Hermione, ii. 95

Hermiones, ii. 129

Hermon M., ii. 56, 59, 269

Hermunduri, ii. 130
Hermus R., ii. 25

Hernad R., ii. 300

Hemici, ii. 103, 112

Herodotus, ii. 9

Heroopolis, ii. 134

Herradura de Coquimba, ii. 477

Carisal, ii. 477

Herschel, Sir J., on the progp'.-ss of scientific

inquiry, i. 412, 413

Hervey Bay, ii. 539
Hesidrus R., ii. 56

Hesiod, cited, i. 4
;

ii. 5

Hesperia, ii. 119

Hesperis, ii. 136

Hestiaeotis, ii. 74

Hibbert, Dr., i. 256

Hibbert Lt., ii. 43S

Hibemia, ii. 128
Hiechachan B., ii. 509

Hie-che-chin B., ii. 510

Hienfoung Mt., ii. 506
Hiera I., ii. US
Hiorapolis, ii 39, .'17

Hieromiax R., ii 59

Hieuen-thsang, discovers sources of Upper
Oxus, i. 219

Highlanders, i. 401

Hilleviones, ii. 129

Himalayas, limit of perpetual snow, i. 212 ;

glaciers, ib.; main chain, 224; granitic,

290; limit of trees, 333; height attained

by apes, 355; desc.geog., ii. 221, 235, 236

Himera, ii. US
Himilco, ii. 8

Hindoo Koosh, ii. 257

Hindoos, i. 395, 409 ; ii. 2

Hindan R ,ii. 2H3

Hindostan, Great Plain of, ii. 237

Hingan Mts., ii. 247
Hinkai Lake, or Kinkai, ii. 250

Hipparchus, his star catalogue i. 5 ; ii. 16

Hippici Montes, ii. 54

Hippo Regius, ii. 138

Zarytus, ii. 138

Hippocrene, ii. 82

Hippocura, ii. 56

Hijjpomolgi, ii. 6

Hipponiates Sinus, ii. 102

Hipponium, ii. 116

Hippophagi Scythae, ii. 55

Hippopotamus, the, i. 360

Hirpini, ii. 114

Hispalis, ii. 120

Hispania, ii. 119 et seq.

Histiaca, ii. 83

Historical antecedents, i. 431, 432

Ilistria, ii. 106

Hoang-ho R., i. 246 ; ii. 246

Hoar-frost, i. 209

Hobarton, ii. 547, 548
Hobson Bay, ii. 63S

Hockwald, ii. 322

Hoffman's PhysikaliscJie Geographie, i. 189

Hog I., ii. 518

Hogoleu Is., ii. 471

Hohenberg, ii. 296
Hohenlinden forest, ii. 293

Hohe-vcnne, ii. 329

Ilokianga R., ii. 459
Hokiri Cape, ii. 504

Holbrook, Dr., on range of fishes, i. 350
Holi Pass, ii. 228

Holland, its temperature, i. 215; plains,

219; destruction of coast by sea, 2.')7 ;

its formation, 260 ; ii. 328

R., ii. 416

Holroyd, Mr., travels in Africa, ii. 377

Holstcin, ii. 317

Homer, cited, i. 28 ; ii. 3

Homeritae, ii. 63

Homs Lake, ii. 269

Hondo R., ii. 4.j0

Hone Cohe B., ii. 512

Hong hai E., ii. 510

Hong Kong, ii. 2(8, 511

Honolulu, ii. 472
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Hood, ii. 188

Canal, ii. 489

Mt., ii. 404
Hooe-tow B., ii. 503

Hooghly, its bore, i. 232 ; ii. 233, 235
Hooker Mt., ii. 403

Hoopoe, the, i. 363

Hoosac Mts., ii. 419

Hopkins, Mr., on toadstone, i. 287
Horason Cape, ii. 500
Horeb M., ii. 62

Horingottah R., ii. 235

Horizon, term explained, i. 50 ; correction

for dip of, 139 ; of a globe, 144

Horizontal plane, term explained, i. 50

Horn Cape, tempests off, i. 231 ; Silurian

rocks of, 302; ii. 4 74

Current, 237

I., ii. 474
Afvan L., ii. 312

Home I., ii. 415

Horneman, F., his travels in Africa, ii. 376

Horner, Mr., i. 259

Mt., ii. 505

Horse, the, i. 3C1, 405

Hoste I., ii. 474
Ho tchou,il. 251
Hotham Cape, ii. 531

Hottentots, i. 400

Houang I., ii. 512

Houghton, Major, travels in Africa, ii. 376
Hour angle, term explained, i. 54
Hourda K., ii. 2.)0

Housatonic R., ii. 422

Houtman Abrolhos, ii. 534

Hovfcll, Mr., ii. 542
Howe Cape, ii. 5.S8

Sound, ii. 491

Huacho, Bay of, ii. 4 78

Huakali, Mauna, ii. 471

Huallaga R., ii. 416

Huamblin I., ii. 4 76

Hu!ii)e, ii. 4 76

Hudson, his voyages, ii. 166

Bay, i. 2.J8 ; ii. 399

Company, ii. 173

R.,i. 25s ; ii. 422

Hue R., ii. 512

Huebla R., ii. .539

Hughes, map projections by,i. 149, 15(, 162

Huleh Lake, ii.270

Human race, i. .'isg—113 ; ii. 217

Hunibcr, di-appearance of towns formerly
situated on tlie, i. 256

Humboldt, i. 18K, 1^9; ii. 211, 427, 4.?3

Bay, ii. :>21

a. and r,., ii. 405

Hume, ii. 542

Hungary, its temperature, i. 21.') ; minerals,
29.'i ; tertiary deponit.s, 313 ; ii. 291

Hungt.sih-hu L., ii. 2 16

Hung-wha Channel and Sd., ii. 508
Hun.-<e R., ii. 32H

Huntc K., ii. 317
Hunter Is., ii. 5 15

R , ii. 540
Huon ]{., ii. 516
Hurlock Bay, ii. 51H
Huron L., i. 212 ; ii. 115

Hurricanes, i. 2^7

II.

Hurun L., or Kulan, ii. 249
Hurunui R., ii. 461

Hutchinson, Dr.,ii. 37S
Hu-to R., ii. 248

Huygens, his eye-piece, i. 99

Huyter Cove, ii. 476
Hwai R., ii. 246

Hyades, constellation, 1. 37, 33

Hymna, fossil remains of, i. 375

Hyampea,ii. 80

Hyampolis, ii. 80

Hybrids, their fertility, i. 389

Hydaspes R., ii. 56

Hydraotes R., ii. 66

Hydrca I., ii 95

Hydrogen, i. 194

Hydrology, i. 187, 196, 229—248; ii. 201

Hydruntum, ii. 115

Hyla;osaurus, the, i. 379

Hylaethus R., ii. 79

Hyllus R., ii. 25

Hymettus M., ii. 84

Hypanis R., ii. 56, 132

Hypata, ii. 76

Hyperboreans, ii. 6

Hyperborei Montes, ii. 54, 132

Hyperesia, ii. 89

Hyphantium Sr., ii. 81

Hyphasis R., ii. 56

Hypoplacia, ii. 29

Hyrax (daman), the, i. 361

Hyrcania, ii. 51

Hyrcanus Campus, ii. 30

Hyria Lacus, ii. 78

Hyrmina Rr.,ii. 71, 90

Hysiae, ii. 82

lalysiis, ii. 32

lapodes, ii. 99

lapygium Prom.,ii. 102, 115

lasius Sinus, ii. 26, 32

las.^us, ii. 32

latinum, ii. 121

laxartes, i. 248 ; ii. 23

lazyges, ii. 131, 132
Ibar R., ii. 295

Iberes,ii. 103

Iberia, ii. 13 et seq., 119

Ibcrus H., ii. 65, 119

Ibex, the, i. 360

Ibicuy R., ii. 453

Ibis, the, i. 363
Ibn Batuta, hi.'; travels, ii. "75
lea R., ii. Us
Icarus, ii. 31

Iccius Tortus, ii. 126

Icebergs and glaciers, i. 252—251

Iceland, limit of perpetual snow, i. 212;

glaciers, 2 12; streams containing silica,

262; volcanic eruptions, 270; thermal

springs, 2*15 ; ethnology, 396

Ictni, ii. 127

Ichik Da-ih, ii. 276

Ichthyosaurus, the, i 379

Ichthys Pr., ii. 90

Iconium, ii. 37

Icy Ocean, i. 217
Ida .Mount, i. 40.8 ; ii. 25, 27, 98, 276

Idomene, ii. 7 7

Idria K., 352

pr
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Idro L., ii 349
Idsui Cape, ii. 503
Idubeda M., ii. 119

Idumsea, ii. 62

lerne, ii. 128

Iglava R., ii. 299

Igneous action, i. 284—295
• roclis, their nature, i. 284 ; those not

volcanic, 289

Iguanas, i. 3G5

Iguanodon, the, i. 379

Ijma R., ii. 311

Ikabanots Cape, ii. 499
Ilaean Lake, ii. 493

Hay, Bay of, ii. 478
Ilek R., ii. 307

Ilercaones, ii. 120

Ilerda, ii. 120

Ilergetes, ii. 120
Hi R., ii. 252

Iligliuk, ii 189, 196

Ilipula M., ii. 119
Ilissus R., ii. 84, 85

Ilium, ii. 28
Ilkas Dagh, ii. 276
111 R., ii. 325

lUawarra district, ii. 638
Iller R., ii. 298

IlUmani, ii. 433
Illinois R.,ii. 411

Illiturgis, ii. 121
Ills U., ii. 299

Illyrian race, i. 396

Illyricum, 99 et seq.

11m R., ii. 298
Ilmen L., ii. 310
llmenau K., ii. 316
Ilva I., ii. 108

Images, their formation by a lens,i. 89—91

Imataca Mts., ii. 440
Imandra L., ii. 310

Imaus, ii. 22

Imbarus M., ii. 24, 34, 274

Imbros.ii. 66

Inachus R., ii. 94

Incidence, plane of, i. 77 ; angle, 79, 200
Indals R.,ii. 312

Indefatigable I., ii. 480

Indepencia Bay, ii. 478
Index error of sextant, i. 133
Index Expiirgatorius, i. 9

India, rainfall, i. 211; minerals, 295;
oolitic rocks, 309 ; tertiary deposits, 314 ;

flora, 331 ; quadrumana, 354, 355 ; fossil

remains, 375—377; desc. geog., ii. 14,

15, 55 et seq., 221

In'lian Archipelago, volcanoes, i. 271 ; cul-

ture of bread-fruit tree, 335 ; quadru-
mana, 354, 355 ; extinct fauna, 374

- Ocean, i. 235, 417; volcanoes, 271;
monsoons, 206; hurricanes, 207; tides,

232; river systems, 247; coral reefs,
283

Indians of North America, i, 394, 400,
402 ; mixture with other races, 403, 404

Tndigetes,ii. 120

Indigirka R., i. 245 ; ii. 253

Indje Maurp R., ii 358
Indo-Chinese dialects, i. 399— Europeans, their languages, i. 399;

mixture with other races, 403 ; advance-

ment, 409

Indragiri R., ii. 517
Indre R., ii. 3;;3

Indret I., ii. 334

Indus, i. 235 ; its extent, 247 ; inhabitants

of its valley, 390 ; desc. geog., ii. 228—230
Industrial geography, i. 439 et seq.

Inflection of light, i. 76

Inga;vones, ii. 129

Injrauni, ii. 104

Ingena, ii. 124

Ingersoll Rock, ii. 506

Inge.itrie Plains, ii. 461

Inglefield, Capt, ii. 198, 199

Ingoda Mts., ii. 2 49

Ingoulitz R., ii. 305

Ingul R., ii. 304

Inje R., ii. 280
Inn R., ii. 293
Innerste R

, ii. 317

Inorganic matter, its forms and modifica-

tions, i. 189—197
nature, man's influence on, i.

406 ; its influence on man, 408
Insani Monies, ii. 118

Insectivora, their distribution, i. 355 ; fossil

remains, 375

Insects, their distribution, 368, 369 ; fossil

remains, 385
Inshan Mts., ii. 252

Instruments, simple astronomical, i. 6, 7 ;

method of using, 30, 31; those necessary
for solving astronomical problems on

paper, 58. See also transit, Iladley's sex-

tant, and telescope
Insubres, ii. 105

Intemelii, ii. 104

Interamna, ii. 107
Interference of light, i. 76

Interpolation, rule of, i. 139

Invertebrata, their distribution, i. 368—309

Investigator Strait, ii 398

lolchos, ii. 75
Ion R., ii. 74

Ionia, ii. 26, 30, 32

los, ii. 93, 98

Iowa R., ii. 410, 411

Ipolz R., ii. 300

Ipsus, ii. 39

Iquique, ii. 477

Irak, sandy desert of, i. 223
Irako Saki Cape, ii 503

Iran, ii. 267

Irawady, its extent, i. 2 47

Ireland, maps of, i. 163, 168; table-land,
224 ; extinct volcanic districts, 286
metalliferous districts, 295 ; Silurian

rocks, 301, 302; old red sandstone, 304
carboniferous beds, 304 ; millstone grit
305 ; gravel hills, 315; vegetation, 323
325 ; fossil remains, 376, 384 ; ethnology
396, 401 ; ancient geog., ii. 128

IresR., ii. 359

Iris R., ii. 25, 42

Irkutsk, ii. 254, 255

Iron, i. 195
Gate Gorge, ii. 301

Irrawaddy R., ii. 127

Irtish R., i. 220, 245 ; ii. 256
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Isar R., ii. 298
Isarus K., ii. 130

Isaura, ii. 37

Isbister, Jlr., his travels, ii. 397
Isca Silurum, ii. 127

Ischia, i. 265 ; ii. 371
Ischim R., ii. 255

Isenberg, Mr., ii. 378
Iseo L., ii. 349
Iser R., ii. 316
Iseran Mt., ii. 313
Isere R., ii. .S45

Isikari K.,ii. 501

Iskardoh, valley of, ii. 231
Isker R., ii. 295
Isladd Rey.ii 481

Islamieh i'ass, ii. 292

lohinds, i. 217—218 ; mcauing of term, 420

Bay of, ii. 459

Islapa, ii. 4 84

Ismarus JI., ii. C5
Isiiik Uheul, ii. 277
Ibonzo R., ii. 352
Issa I., ii. 100
Is.samot R , ii. 235

Issedones, ii. 55
Issicus Sinus, ii. 26

Issus, ii. 35, 3G

Istada Lake, ii. 26C

Istxvones, ii. 129

Istamak Tchai, ii. 277

Ister, ii. 10, 64

Isthmus, meuuing of term, i. 420

Istri, ii. 103

Istrus, ii. (J7

Isya Cape, ii. 501
Itabira .Mt., ii. 450
Itacolumi Mt., ii. 450

Italy, cretaceous rocks in, i. 311; tertiary

deposits, 313 ; diluvial iilieiiomena, 315 ;

ethnology, 396; ancient geog., ii. 101 et

seq.; modern, .i53 tt seq., 31 i

Italica, Ili>pania, ii. 121

Itambe .Mt , ii. ir,0

Itapicuru R., ii. 15 1

Ithaca I., ii. 77

Ithasca L., ii. 411

Ithome, ii. 75, 91

Itorin Cape, ii. 499

Itsuomo Cape, ii. 503

Ituna .Est., ii. 127

Ituraea, ii. 60

Itz R., ii. 326

lulls, ii. 98
Ivanow L., ii. 305

Tvernii, ii. 128

Iwoga I., ii. 505

lyrca', ii 55

IztacihuatI, ii. 423

Jaar ]'. , ii. 329

Jabadii, ii. 56

.lablwk U., ii. 59

Jablunka .Mts., ii. 297

Jabou.i IJ ,
ii. .i'-l

Jaccetani. ii. 120

Jackal, the, i. 356
.Iack^on I'ort, ii. 19.'!, 53"
Jacob It. and Hr., ii. \h.

Jacques R., ii. i 1''

Jacuhy R., ii. 4.55

Jaguar, the, i. 356
Jahnani R., ii. 233
Jahu R., ii. 232
Jailem R., ii. 230
Jalonitza R., ii. 301

Jamaica, mountains of, 1. 228; reconsoli-
dation of limestone, 250 ; earthquake, 278

Jaman, Col dent de, ii. 32 1

James, Dr., his travels, ii. 397

Thomas, his voyage, ii. 168

I., ii. 480

Pk.,ii. 4 02

R., ii. 422
Jamskaia 15., ii. 497

Janghecr 31., ii. 231

Janina, L., ii. 356

Janja R., ii. 445
Jantra R., ii. 295

Japan, flora of, i. 330 ; fauna, 361 ; ii. 600
et seq.

Sea of, i. 238 ; ii. 500 et ."eq.

Japura Point and Volcano, ii. 519

R., ii. 448

Jaroslaw, ii. 3G3
.Jarvis Canal, ii. 491
Jasonius M., ii. 49

Java, ii. 518 cf ti<q.

Sea, ii. 5 1 S

Javanese, i. 393, 394
Ja.xt R , ii. 325

Jeb-cl-F^iljme, ii. 271

Jeb-el-Makmel, ii. 269
Jeb-el-Munum Fiyah, ii. 382

Jeb-el-Shammar, ii 268

Jeb-el-Sheik, ii. 269

Jeb-el-Tyh, ii. 271

Jebus, ii. 60

Jefferson U., ii. 409
Jemurlu R., ii. 295
Jena R., ii. 238

Jenkinson, A., his journey into Asia,ii. 219

Jerboa, the, i. 358

Jericho, ii. 61

Jerome Channel, ii. 4 73

Jerusalem, ii. 60, 2 70
Jervis Bay, ii. 538

Jesse, Mr., on endurance of fishes, i. 368

Jcssore, ii. 238

Jesuits, their discoveries in N. America, ii.

393, 394
Jesus Isle, ii. 418

Jews, i. 395, 402

Jezreel, ii. 60, 61

Jhelum R , ii. 230

Jiegliinsky B., ii. 497
Jirahi U

,
ii. 265

Joann Hogasloff, ii. 4 94

Jobei I ,ii. 527

Jolison, Cnpt., ascends Oambia, ii. 375
Johnson's (llossari/ of (linjraphicnl TermK,

i. 417

John,'<ton's T'hijsunl Atlas, i. 180,241,334,
384, rjKfi; map of Kurope, ii. 2.86

Johnslon, on the waters of the Wear, i. 259
John.stonc Strait, ii. 490, 491

Jol, ii. 138

Jonquiire Buy, ii. 498

.J(>])pa, ii. 61

Jorat Mts., ii. 32J

p2
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Jordan R., ii. 59, 270

Jorullo, i. 268 ; ii. 428
Journanov Volcano, ii. 496

Joux, Lake dea, ii. 324

Joyeuze R., ii. 337
Juan de Fuca Strait, ii. 489, 490

Fernandez, i. 276; ii. 479
Juda M., ii. 69

Judaea, ii. 60

Judri K., ii. 352
Julliae Cataract, ii. 312
Julian Alps, i. 226 ; ii. 101, 291, 292

JulierMt., ii. 295

Juliobona, ii. 124

Juliomagus, ii. 124

Juliopolis, ii. 40

Julium Carnicum, ii. 106

Julius Portus, ii. 113

Jumna R., ii. 233, 237

Jumnotri M., ii. 233

Jungfrau, ii. 290, 320

Jungle, meaning of term, i. 425
Juniata R., ii. 422
Junk It., ii. 511
Junouis Pr., ii. 87, 119

Jupiter and his satellites, i. 19, 73—75

Ammon, ii. 136

Serapis, temple of, i. 277

Jui-a Mts., i. 227, 307 ; ii. 121, 321, 366

Juruena R., ii. 450
Jusioldo R., ii. 305

Jutland, ii. 318

Juvavia, ii. 131

Juvema, ii. 128

Kaba-sima I., ii. 605
Kiibelich L., ii. 316
Kabouto-oura B., ii. 604
Kadima R., ii. 304

Kadja R., ii. 281

JCaflrs, i. 400

Kaffraria, ii. 387

Kagosima Gulf, ii. 605
K ahoolawe, ii. 472
Kaidu R., ii. 251
Kaikora Mt., ii. 460

Kaipara Hr. and R,, ii, 459
Kaituna R., ii. 461
Kakabekka Falls, ii. 414

Kiikaberg, ii. 387
Kakoiladi Bay, ii. 501
Kalab Koulah Lake, ii. 258
Kalakria Cape, ii. 292
Kale Acte, ii. 83

Dagh, ii. 273
Kaleli Lake, ii. 270

Kalgan R., ii. 540
Kali R., ii. 233, 234
Kalka R., ii. 249

Kalrauk, skull of a, i. 392
Kaloi Limenes, ii. 98

Kaloo Pass, ii. 267, 267
Kalsi, ii. 233

Kama R., ii. 307
Kamaladan Bay, ii. 523

Kambara, ii. 467
Kamil M., ii. 228

Kaministoquoia R., ii. 409, 414
Kaniiniiroka Cape, ii. 5Q0
Kainp R., ii. 299

fossil remains, 377

Kamring R., 517
Karatoos R., ii. 388

Kamtschatka, ii. 220, 253, 495 et seq.

rats, i. 348

Kanaga, ii. 494

Kanary Is., ii. 527

Kandabou, ii. 467
Kando I., ii. 503

Ivangaroo, the, i. 362 ;

I.,ii. 536

Kangelang I., ii. 519

Kang-Kiang R., ii. 246
Kanore Volcano, ii. 626
Kansas R., ii. 410

Kapiti I., ii. 460

Kapou Dagh, ii. 276

Kapousong R., ii. 513

Kapuli Pass, ii. 292
Karabounar Tchai R., ii. 282
Kara Dagh, ii. 273, 274, 275
Karadere R., ii. 2 76

sou R., ii. 281

Karadja Dagh, ii. 274

Karaginski I., ii. 495

Karakaya Dagh, ii. 276

Karakhorum, i. 224
Karakom Desert, ii. 258
Karakootul Pass, ii. 257
Karakoul Lake, ii. 258
]\araman Pass, ii. 274
Kara Matusake B., ii. 504

sou R., ii. 282, 306, 357
Karbek Mt., ii. 260

Karchemish, ii. 46

Karmas Dagh, ii. 274
I\arnali R., ii. 234

Karou-gawa R., ii. 503
Karroo Plains, ii. 386
Karua R., ii. 540
Karun R., ii. 265
Kas Dagh, ii. 276

Kashmere, travellers in, ii. 221
Kasuru R., ii. 500
Kataadan Mt., ii. 419
Katabothra Mt., ii. 355

Katberg, ii. 386

Katmandu, ii. 234
Katonieh L., ii. 264
Katran Dagh, ii. 273

Kattatinny Mts., ii. 420

Katzbach, ii. 315

Kauai, ii. 472

Kazan, ii. 363
Kaz Dagh R., ii. 281

Kea, Mauna, ii. 471

Kedarnarth, ii. 233
Keewaiwoona B. and Pr., ii. 414
Kei Is., 521

R., ii. 389
Kois Kamma R., ii. 389
Keiss R., ii. 298

Kelat, ii. 266

Kellett, Capt., ii. 196 et seq.

Kelly Harbour, ii. 475

Kelong Hr., ii. 509
Kem K., ii. 310

Kema, ii. 625

Ktmijoki R., ii. 311

Kempenfelt B., ii. 415

Kenipre-siOU Eurymedon R., ii. 282
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Kemsue I., ii. 510

Kendjez Liman, ii. 278

Kenia, ii. 380
Kenkon R., ii. 250
Kennebacasis R., ii. 421

Kennebec R., ii. 421

Kennedy, Capt., ii. 198, 199

Mr., ii. 543
Kennis Cape, ii. 502

Kent, lower greensand in, i. 310

Is., ii. 545
Kenteh Ms., ii. 2 49, 252
Kenti B.,ii. 50 4

Keobrang Pass, iL 230
Keramino Cape, ii. 499

Kerata M., ii. 87

Kereli L., ii. 278

Kerguelen, liis voyages, Ii. 179

Kerimiz-sou R., ii. 280
Kerka R., ii. 264, 3.56

Kerman, sandy desert of, 1. 223

Kemiandec Is,, ii. 463

Kernes Dagh, ii. 2 73

Kernicsa Mt., ii. 292

Kero I., ii. 505
Kersanlisk Pass, ii. 292

Kertchich Dagh, ii. 276

Kestel Dagh and Gheul, U. 275, 277

Keuch Dagli, ii. 276

Keyser Bay, ii. 518

Khabour R., ii. 263

Khatanga R., ii. 254

Khazir R., ii. 264

Kiiingan Mis., i. 227

Khopfjer R., ii. 305

Khurdi«tan, travellers in, ii. 221

Khyber Pass, ii. 267

Khylas R., ii. 234

Kia-lin R., ii. 246

Kidron R., ii. 59

Kilanea Volcano, i. 2»J7; ii. 472

Kilia, Mill, of Danube, ii. 301

Killialack, Bay of, ii. 494

Kilmanjaro, ii. 380

Kimmeridge clay, i. 308

King, Capt., ii. 195, 542

Lt., ii. 182

Cape, ii. 501, 502

Cliannel, ii. 50a, 5:39, 545

I., ii. 465

Sound, ii. 533

George .Sound, ii. 5:;5

Kingdoms, meaning of term, i. 435

Kingsmill Is., ii. 469

Kinibalu Mt., 516

Kinsha-Kiang R., ii. 246

Kin.^iu I., ii. 505

Kintzig R., ii. 325

Kirgliis .Steppes, ii. 258 H seq.

Kirk Gheur J{., ii. 281

Kirklandyne R., ii. 243

Kiriiib R.,ii. 264

Ki-san-seu B., 507

Kisliengunga R , ii. 230

Kichna R., ii. 240, 241

Kiiilion R., ii. 60

Kissinec R., ii. 423

Ki-tna H., i. 247; ii. 241

Kizil Irmak R., il. 27.H, 277, 279

Kizil-Ouzan R., ii. 262, 266

Klabat B., ii. 514
Klamath R., ii. 407
Klar R., ii. 312

Kleides, ii. 99
Klitor R., ii. 359
Klocheffskaia Volcano, ii 496
Klokatcheff Cape, ii. 498

Knight, James, liis expedition, ii. 173

Canal, ii. 491

Knockmahon copper-mines, i. 264

Koang-tung, ii. 248

Kob-do, ii. 252

Kobotta R., ii. 304

Kocab, /3 Ursss Minoris, i. 30
Kocher R., ii. 325
Kodiak Is.,ii. 493

Kodja Dagh, ii. 276
Koelcn Mts., ii. 311

Kohary R., ii. 237

Kohisthan, ii. 231, 267

Koh-ko-nor, ii. 245

Koli-kong I., 513

Kohre-el-Busral, Omegal and Abdallali, ii.

265
Kohtron I., ii. 513

Kojuck Pass, ii. 267
Kokien I., ii. 509
Kola R., ii. 310

Kolyma R., i. 245 ; ii. 220, 253
Kom Mt., ii. 292

Kona Cape, ii. 502

Kong Mts., ii. 381

Konig See, ii 293

Kouigsberg Mt.s., ii. 297

Konjakofskoi Kanien, ii. 304

Konstantia, G. of, ii. 497

Koomisang I., ii. 509

Kordo-zero, ii. 310
Korol R., ii. 305

Koros R., ii. 300
Korovinskaia Bay, ii. 494
Korovin.sko Volcano, ii. 494
Ko.-ciu.sko Mt., ii. 540

Ko-se-chang Ilr., il. 513
Kosi R,, ii. 234
Kosilla R., ii. 234
Koski Is , ii. 506

Kotelnoi I., ii. 256
Kotta Waringin, ii. 515

Kotzcbue, liis voyage, ii. 186

Mts.,ii. 400
Kouatoumsaki Peninsula, ii. 504
KoHban R., ii. 306

Koujalnik R., ii. 304
Kouli Hissar R., 279
Kouma R, ii. 305, 30C
Kour R., ii. 259, 260
Koura I., ii. 506
Kouran R., ii. 257
Koutchouk Mendere R., ii. 2,'sl

Koutno I>., ii. 310

Krapacs, ii. 207

KrapfT, Mr., ii. 378

Krisfelt, ii. 291

Krishna R., ii. 241

Kriu-mctopon Pr., ii. 98

Krivan, il. 367

Kronotskaia Volcano, ii. 496
KronotMkoi (i. of, ii. 496

Kron.ttadt I., ii. 310
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Krug von Nidda, on the Geysers, i. 2GG

Knisentem, Admiral, his voyage, ii. 186

Kryci, ii. 495

Kucha-Kiang R., ii. 245
Kuddow R.,ii. 315
Kuen-lin Mts., i. 227
Kukel R., ii. 301

Kulpa R., ii. 295
Kumo R., ii. 311

Kumungun Cape, ii. 615
Kuna-siri I., ii. 499
Kunker R., ii. 237

Kunkur, i. 314
Kur R., ii. 260
Kureer I., ii. 232
Kurile Is., ii. 498, 508

L., ii 253
Kuritsche Haff, ii. 309
Kurshee R., ii. 258
Kusimra I., ii. 501
Kuskoa Sau I., ii. 502

Kutaniyeh L., ii. 2C4
Kutchuk Balkan, ii. 292

Sakaria R., ii. 280

Kyson, Suffolk, fossil remains at, i. 375

Laaland, ii. 318
Labau I., ii. 294
Labicana Via, ii. 116
Labnitz R., ii. 294
Laborinus Campus, ii. 113

Labrador, I. 213; ii. 419

Labranda, ii. 33

Labuan I., ii. 516

Labyrinth, ii. 134
La Camarque I., ii. 346
Lacandon L., ii. 430
Lacantnn R., ii. 430

Lacedaemon, ii. 93

Lacertians, fossil remains of, i. S79

Lacetani, ii. 120

Lachlan R., ii. 537
Lacinium Prom., ii. 102

Lacmon, ii. 69

Laconia, ii. 92 et seq.

Laconicus Sinus, ii. 71

Lactarius,ii. 113
Lacustrine basins, meaning of term, i. 425

Ladak, ii. 231
Lade L, ii. 25, 32

Ladik L., ii. 279

Ladoga L., ii. 309
Ladon R., ii. 90, 97

Ladrone Is., ii. 471, 511

Laetani, ii. 120

Lasstrygonum Campus, ii. 117

Laevi, ii. 105

Lagnus Sinus, ii. 130

Lagomys, the, i. 358

Lagoons, meaning of term, i. 426
La Hire, globular projection by, i. 151

Lahoo Deep Bay, ii. 525
Lahn R., i. 304; ii. 326

Laing, Major, his travels in Africa, ii. 377

Laird, McGregor, ii. 377

Lakes, different varieties of, i. 426, 427
Lakhur Pass, ii. 228

Lamantin, or sea-cow, i. 366
Lambert Cape, ii. 534
Lambook B., ii. 515

LambroR., ii. 349
Lameticus Sinus, ii. 102

Lamia, ii. 76

La Micon, ii. 484
Lamieis M., ii. 75

Lamma I., ii. 511
Lamone R., ii. 351

Lamos R., ii. 34, 35

Lampea M., ii. 70, 90

Lampong Bay, ii. 518

Lampsacus, ii. 28

Lanai, ii. 472
La Navidad I., ii. 486

Lancashire, iron oxides of, i. 295 ; coal-field,
305

Lancaster, James, his voyages, ii. 170

Land, its form and distribution,!. 216—228;
e.xtent, 417—422; elevation, 422—426;
ii. 201 et seq.

crabs, i. 369

plants, i. 323, 328

slips, i. 262
and sea-breezes, i. 204

Land's End, disappearance of land at,i. 257
Landan Lake, ii. 259

Lander, R. and J., their travels, ii. 377

Landes, meaning of term, i. 425

Langeberg, ii. 286

Langen R., ii. 312

Langfleld Mts., ii. 311

Langobardi,ii. 130

Langres Plateau, ii. 322, 330

Language, i. 398—400

Lankpya Pass, ii. 228, 234

Lanuvium, ii. Ill

LaodicKa, ii. 39, 57

Combusta, ii. 37

La Passion R., ii. 430

Lapathus, ii. 75

La Paz, Bay of, ii. 485
La Perouse, his voyage, ii. 182, 542

Lapie, stereographic projection by, i. 149

Lapland, transportation ofgi-anitic boulders

in, 1. 252 ; ethnology, 394, 399
; ii. 3(;2

La Plata, elevation of coast in, i. 281;
fossil remains, 377

R., i. 240, 241 ; ii. 451 et seq.

I.,ii. 479
La Pluie L. and R., ii. 409

Lapurdum, ii. 122

Laranda, ii. 37

Larchin Archipelago, ii. 513

Larice, ii. 56

Larissa, ii. 29, 75, 94

Larius Lacus, ii. 104

Larymna, ii. 79

La Salle, his travels, ii. 393
Las JIaderas, ii. 430

Las Mesas de Xarvaez, ii. 486
Las Papas Mts., ii. 439

Lassem, ii. 519

Latcha L., ii. 310
Latent heat, i. 208

Latham, Dr., on ethnology, i. 396
Latina Via, ii. 116

Latitude, term explained, i. 5 4,.5 5, 415; its

determination, 125— 127, 135

Latium, ii. 102, 110 et seq.

Latmicus Sinus, ii. 25, 26

Latmus M., ii. 31
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Lauder, on eroding action of water, i. 254

Launceston, ii. 547

Laurentum, ii. Ill

Laurium, ii. 86

Laurot Is., ii. 518
Laua Pompeii, ii. 105
Lauter R., ii. 325

Lava-currents, ancient, i. 287—289

Lavallee, M., on the Rliine, ii. 327, 328

Lavinium, ii. Ill
Lavinius E., ii. 105

Lawson, ii. 542
Laxman Bay, ii. 500

Layard, on Assyrian Inscriptions, ii. 141

Le, ii. 229

Lea-chow-foo, ii. 507

Leambye R., ii. 389

Leap, meaning of term, i. 429

Lebadea, u. 82

Lebanon, ii. 56, 59, 269, 272

Lebedus, ii. 30

Leben, ii. 98
Lech R.,ii. 293, 298

LechsEum, ii. 71, 88
Leek R., ii. 327
Lectum Prom., ii. 28

Ledyard, J., his travels, ii. 376

Lefevre, M., ii. 377
Le Grand Cape, ii. 535
Lcibethrius M., ii. 82

Leichhardt, Dr., i. 175 ; ii. 529, 543

Leigh, Mr., visits Zambeze, ii. 378

R., ii. 422
Leine R., ii. 317

Leinster, coal field of, i. 306

Leiodon, the, i. 379
Leiiha R., ii. 294
Le Maire, J., his voyage, ii. 171

Strait, ii. 474
Leman L., ii. 344
Lemanus Portus, ii. 127

Lemming, the, i. 358

Leinnos, ii. 66
Lemoine R., ii. 411

Lemovices, ii. 123

Lempa R., ii. 430, 484
Lena R., i. 245 ; ii. 220, 252, 253
Lenne R., ii. 327

Lenses, passage of light through, i. 85—91,

94, 96— 98

Leo, constellation, i. 4 2, 4 8

Leon, ii. 430, 4.s3

J. 1' de, discovers Florida, ii. 156
Leone Hay, ii. 529
Leoni Monte, ii. 320

Leontini, ii. 1 17

Leo-tung, (i. of, ii. r/i?

Lei)cr I.^jland, ii. 4BH

Lcpidoids, fossil remains, i. 381

Lepontii, ii. 130
Le Prisi I., ii. ."iOO

Lepte or Syria.s Pr., ii 2'i

Lt'ptis, Magna and .Minor, ii. 137
Le Puy, tertiary rocks near, i. 312

Lerma L., ii. 429

Lcma, ii. 94

Leros, Ii. 33

Le.sbos, li. 29

Lesseps tape, ii. 500

Lethacus R., ii. 31, 74

Lette R., ii. 331

Leucas, ii. 4, 77
Leucate Prom., ii. 77

Leuce, ii. 25, 93

Leu-chung-tow I., ii. 507
Leuci, ii. 125
Leucimna Pr., ii. 74

Leucopetra Pr., ii. 102
Leucos M., ii. 98

Leuctra, ii. 82

Leuwin Cape, ii. 535
Level of transit inst., i. Ill, 116

Leveque Cape, ii. 533
Levuka Hr., ii. 467

Lewis, Capt., his travels, ii. 395

R., ii. 405

Lewy, his atmospheric observations, i. 199

Lexovii, ii. 124

Leyte I., ii. 523
Lia-ho R., ii. 249
Liakov Is., ii. 256
Liant Cape, ii. 513
Liassic group, i. 307, 308

Liatong, ii. 249
Libanus M., ii. 56, 59, 269

Libicii, ii. 105

Libra, constellation, i. 44, 48

Library maps, i. 178
Liburni, ii. 99
Liburnica; la;., ii. 100

Libya, ii. 132; interior, 139

Libycus M., ii. 133

Libyssa, ii. 41

Licates, ii. 130

Lichens, i. 320

Lichtenstein, Dr., ii. 377
Licus R., ii. 130

Liddon, Lieut. M., ii. 187
Lide M., ii. 32

Liger R , ii. 122

Light, its aberration, i. 33, 75 ; transmission,
73—76; inflection and diflraction, 76;
reflection and refraction, 76—80 ; dis-

persion, 80 ; pa.ssage through lenses, &c.,
81—8 9 ; its relation to the atmosphere, 199

Lignon It., ii. 332

Liguria, ii. 103, 104

Ligustici, ii, 103

Ligu.sticus Sinus, ii. 102

Ligyes, ii. 103
Liim Fiord, ii. 318

Lilxa, ii. 80

Lilyba;um, ii. 117, 118

Lima, earthquakes at, i. 276; elevation of
land at, 2,SI

Linian, ii. 498
Linibe Strait, ii. 524

liiniburg, tertiary rocks in, i. 312

Lime, its constituents, i. 105

Limestones, i. 305, 306, 307
I.iinn.'va, ii. 77, 92

I.imoiiro, Uahia de, ii. 451

Liini>o]io !{., ii. 389

Liinyru.s It., ii. 33

Liiiunt, :\I., ii. 384
Lincoln I'ort, ii. 535

Lindsey Port, ii. 500

IJndinn, ii. 12H

Lindu.s, ii. 32, 33

Lingagen IJay, ii, 522
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Lingen I., ii. 514

Strait, ii. 517

Lingones, ii. 105, 124
Lintin I. and Shoal, ii. 611

Lion, tlie, i. 356

Gorge, ii. 338

Lipareao lae,, ii. 118

Lippe R., ii. 327

Liptrap Cape, ii. 545
Liris R., ii. 112, 357

Lisbon, earthquake at, 1, 274, 276 ; ii. 370

Lisien-Kiang R.,ii. 244
Lisle R., ii. 336

Lissus, ii. 100

Lithuania, i. 396 ; ii. 364
Littawa R., ii. 299
Little Bear, constellation, i. 28—30, 32, 33

Littoral, meaning of term, i. 421
Littrow's astronomical maps, i. 26

Livenza R., ii. 352

Liverpool Range, ii. 540

Livingstone, David, his travels, ii. 378, 389

Livonia, G. of, ii. 309

Lixus, ii. 138

Lizards, i. 365

Llama, the, i. 359, 3G0
Llandeilo flags, i. 301

Llangollen, micaceous sandstone near, i. 302

Llanos, i. 221, 425; ii. 456

Lloyd, his travels, ii. 434

Port, ii. 471

Loa, Mauna, ii. 471
Lob L., i. 248; ii. 251
Lobau I.,ii. 514

Lobregat R., ii. 342

Loch, meaning of term, i. 427

Locri, ii. 116

Locris, ii. 78 et seq.

Locusts, i. 369
Lode Star, nautical name for Polaris, i. 29

Lofoden Is., ii. 313

Logan, ii. 542

R., ii. 540

Logographers, ii. 6

Loing R.,ii. 330
Loire K., i. 240, 313 ; ii. 332 et seq.

Lokaup I., ii. 509

Lombardy, i. 213 ; ii. 368,373
Lombata I., ii. 521

Lombok, ii. 520

Lomnitzerspitz, ii. 297

Lompobatang Pk,,ii. 525

Londinium, ii. 127

London Basin, i. 312 ; fossil remains in,

375, 377—381, 387

clay, i. 312— projection of a hemisphere on the

horizon of, i. 149—151

Londonderry Cape, ii. 532

I., ii. 474

Long, Major, his travels, ii. 397

Pk., ii. 402

Sault, ii. 417

Longet Mt., ii. 344

Longitude, term explained, i. 54, 55, 415 ;

its determination, 128—131 ; conversion,
181—184

Loo R., ii. 246

Loony R., ii. 232

Lopatka Cape, ii. 496 ; 499

Loreto, ii. 485
Lorschnitz R., ii. 316
Lorze R., ii. 323
Los Papas L., ii. 441

Los Pastos Mts., ii. 439
Los Porongos L., ii. 453
Los Todos Santos B., ii. 486
Lot R., ii. 336
Lotsch Glacier, ii. 320

Lough Beg, basaltic rocks at, i. 286

Neagh, basaltic rocks at, i. 286

Loughborough Canal, ii. 491

Louis Mt., ii. 369
Louisa Cape, ii. 503
Louisiade Archipelago, 11. 529
Lovat R.,ii. 310

Lowry, anaglyptographic map by, i. 172
Loxa R., ii. 339
Loxodromic line, curve, i. 157

Loyalty Is., ii. 469
Lozere Mt., ii. 322

Luabo R., ii. 389

Luca, ii. 108

Lucani, ii. 103

Lucania, ii. 115 et seq.

Lucas, Mr., his travels in Africa, ii. 376

Lucerne L., ii. 323
Luclm Is., ii. 509
Lucrinus Lacus, ii. 113
Lueus Angitiae, ii. 109

August!, ii. 121

Ludlow, Silurian rocks at, i. 302

Lugano L., ii. 348

Lugdunensis, ii. 123 et seq.

Lugdunum, ii. 122, 124, 125

Luna, ii. 108
Lunar method of finding longitude, i. 131

Lund, M., on Brazilian fossils, i. 376, 378

Luneberg, ii. 364

Lung-seu B., ii. 508
Lunkni Jubberl Hills, ii. 232

Lupata Mts., ii. 380

Luppia R., ii. 129

Lu^e Mt., ii. 517

Lusitania, ii. 120

Lutetia, ii. 124

Lutke, his voyages, ii. 175

Lutuila, ii. 466

Lu-whang I., ii. 508

Luy R., ii. 337

Luzon, ii. 522

Lyakoura Mt., ii. 356

Lybian Desert, 1. 220

Lycabettus M., ii. 84

Lycfeus M., ii. 70

Lycaonia, ii. 27, 37

Lyceum, ii. 85

Lychnidus, ii. 100

Lychnitis L., ii. 45, 99

Lycia, i. 402 ; ii. 27, 35 et seq.

Lycone M., ii. 94

Lycopolis, ii. 134

Lycorea, ii. 80

Lyctus, ii. 98

Lycus R., ii. 25, 38, 42

Lydia, ii. 26, 29 et seq.

Lyell, Sir C, on eroding action of water, i.

254 ; on the waters of the Ganges and

Mississippi, 260, 261 ; elevation of land in

Scandinavia, 280 ; cretaceous system, 311
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Lygii, ii. 130

Lynch Creek, ii. 423

Lyncus M., ii. G9

Lynn Canal, ii. 493

Lyon, Capt., ii. 186, 188, 189, 376

Lyra, constellation, i. 42

Lysimachia, ii. 78

Lys R., ii. 330

Lystra, ii. 37

Lyttelton Port, ii. 461

Maan R., ii. 313

Maatsuyker Is., ii. 546
Macaco L., ii. 423

Macacos, i. 354
Macadam Range, ii. 531
Macao I., ii. 511
McAskill Is., ii. 470

Macassar, ii. 525
Macclesfield Bank, ii. 514

McClintock, Lieut., ii. 198

M'Clure, Capt., ii. 197 et seq.
' Inlet, ii. 527

Strait, ii. 398

McCulloch, Dr., on wearing of rocks, i. 250
M'Culloch's Statistics of British Empire, i.

411

Macedonia, ii. Ql et seq.

Macestus K., ii. 27

MacGillivray R., ii. 406

Macguire, Corporal, ii. 378

Mclntyre Pk., ii. 419

Mackenzie, Alexr., his travels, ii. 186, 395

R.,i. 245,216; ii. 407, 408, 424

McLeay R., ii. 538

Jlacqiiarie Hr., ii. 546 ; I., 458

McQueen, Mr., ii. 378

Maoris, ii 82, 86

Alacrobii, ii. 135

Sludaga.scar, fauna of, i. 353, 35">

Madara Dagh, ii 275

R ,ii. 281

Madawaska R., ii 420
Madera It., ii. 419

Madison Port, ii. 4 89

R., ii. 409

Madre .Sierra, ii. 403, 427, 42S

Madrid, ii. 3 70

Madura I., ii 519

Maiunder, ii. 25, 31, 38

Maelar Fiord, ii. 312

Micnalus .M., ii. 96

MKonians, ii. 26

Maestricht, chalk beds at, i. 311

Magaba JI., ii. 40

Magarony R., ii. 444

Magdalena Bay, ii. 4 86

R, i. 243, 244; ii. 4»1

Magdoluin, ii. 134

MagcUiatus, his circumnavigation, ii. 159

et seq.

Strait of, ii. 473

Mageroe I., ii. 362

Maggiore L., ii. 349, 373

Magnesia, ii. 31, 32, 75—^-^— a metallic element, i. 19.")

Magnesian limestone, i. 306, 3s 1

Magnetic compass, i. 196, I!»7; ii. 119

Magnetism, terrestrial, i. 196

Magnitudes, stars divided into, i. 25

Magnum Prom., ii. 55, 119

Magnus Sinus, ii. 55

JIagog R.,ii. 418

Magots, i. 354

Magra R., ii. 353

Magyar, S., travels in S. Africa, ii. 378

Magyars, i. 394, 399
Mahanudda R., ii. 234

Mahanuddy R., ii. 241
aiahates Canal, ii. 441
Main Equatorial Current, i. 236
Maine R., ii. 334

Maira R., ii. 347, 349

Maize, range of culture, i. 334

Majello Mt., ii. 347

Major I., ii. 121

Makaling R., ii. 388

Ma-Kiang R., ii. 612

Makriplai Mt., ii. 358
Mala Point, ii. 4 81

Jlalacca, its tin mines, i. 295 ; thumbless

apes, 351; ethnology, 392, 394, 403;
desc geog., ii. 244

Strait, ii. 516, 517, 518
Jlalaei Colon, ii. 55

Malaga, ii, 371

Malayu L., ii. 516
Malea Pr., ii. 70, 92

Maleventum, ii. 114
Malheur R., ii. 406
Maliacus Sinus, ii. 70
Malio Cape, ii. 358
Slallan I., ii. 514

Mallicolo, ii. 468
Mallivo Mt., ii. 359

Malloea, ii. 75

Mallus, ii. 36
Malo L., ii. 516

Maloia Mt., ii. 290

Malte-Brun, M., i. 145, 424
:^ralvern hills, i. 290

Mahva, ii. 237

JIammalia, their classification, i. 342 ; num-
ber, 341 , distribution of extinct, 374

Mammalil'erous crag, i. 313

^lan, his iutluence on animals, i. 404 ; ou

inorganic nature and vegetable kingdom,
406 ; its influence on him, 408

Isle of, i. 304, 396

Mana Pass, ii. 228, 233

JIanasarowar L., ii. 228, 229

Manati Cape, ii. 4 96

Manawaku R., ii. 460
Mancanarez R., ii. 310
Mandakni R., ii. 233

Manileville, Sir J., his travels, ii. 148

>laiidrills, i. 354

i'Maiidubii, ii. 124

Mancr-sec, ii. 308

^Mangarai Strait, ii. 521

Mangueira L., ii. 455

Manich R., ii. 305

Manilla Hay, ii. 522

Manioc, its culture, i. 335

.Alanitoba L., ii. 409

Maiiitoulin Is., ii. 415

.Maniyas Gheul I..., ii. 2»1

Manjaia, ii. 166

Manono, ii. 467

Mantchouria.ii. 249,600
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Mantinea, ii. 96

Mantua, ii. 105

Manua, ii. 466

Manufacturing Occupation, i. 443
Manulcao Hr., ii. 459

Manzanilla, ii. 484

Maps, astronomical, i. 26; general, 143 et

seq.; projections, 145 et seq. ; reduction,
1C4 ; construction, 173 ; scale, 177 ; gra-

duation, 180

Maracanda, ii. 52

Maracaybo L., ii. 440

Marachangdi R., ii. 234

Marajo I., ii. 446
Maranao R., ii. 451
Maranham R., ii. 454
Maranon R., i. 240, 241 ; 11. 445 et seq., 456

Marapi Volcano, 11. 517
Maras Pk., 11. 514

Marathon, 11. 86

Marathus, ii. 80

March R., 11. 299

Marcomanni, ii. 130

Mardi, 11. 51

Maregolang I., 11. 526

Maremna, 11. 354
Mareotlc L., 11. 134

Margiana, 11. 53

Margus R., 11. 53, 66

Maria Cape, ii. 498

R., 11. 410
Van Diemen Cape, ii. 459

Mariana, ii. 118

Mariandyni, 11. 40

Marianus M., 11. 119

Marici, 11. 105

Marieduque I., ii. 523
Marine currents, 1. 235; plants, 328; ver-

tebrata, 366
Mariner's Compass, 11. 149

Marinus, ii. 19

Marisma, 11. 339

Maritana, Bahla de, ii. 451
Maritime Alps, ii. 101, 344
Maritime Discovery, 11. 145 et seq,
Maritza R., ii. 357

Marjoribanks Hr., ii. 507

Markab, a Pegasl, 1. 35

Marksuhl, basaltic eruption at, i. 291

Marmarica, ii. 136
Marmolata Mt., ii. 292, 350

Marmora, Gen. La, his map of Sardinia, 1.

167

Marmot, the, 1. 357
Marne R., ii. 331

Marony R., ii. 444
Maros R., 11. 301

Marpessa, ii. 98

Marquesas Is., ii. 464

Marrubium, ii. 109

Marrucini, 11. 110

Mars, its motion, 1. 19

Marseilles, ii. SCS

Marsh, meaning of term, 1. 425

Marshall, Arch., ii. 470

Marsi, ii. 109

Marsupialla, their distribution,!. 361; fossil

remains, 377

Marsyas R., ii. 25, 31, 38
Marta R., ii. 107, 353

Martaban, Gulf of, 11. 244

Martinez, his voyage, ii. 179
Martins Campus, 11. Ill

Marua, ii. 406
Masbate I., Ii. 523

Mascas, ii. 46

Masius M., ii. 46

Massachusetts, tertiary deposits in, i. 315
Massacre B.ay, 11. 460

Massaesyll, ii. 138

Massafuero, 11. 479

Massagetae, 11. 54

Masses, Ii. 95

Massicus Mons, 11. 113

Massilia, 11. 122, 123

Massycytus M., 11. 33

Massylii, ii. 138
Mastusia Prom., 11. 65
Mata I., ii. 513

Mataatu, Bay of, il. 467
Mataboa Pk., ii. 466
Matai R. and Lagune, 11. 461

Matapan C, 11. 358

Matawamkeag R., 11. 421
aiatchoo R., ii. 239
Mathematical Geography, i. 1—142

Matheson Hr., ii. 508
Mathlamba Sits., ii. 387

Matisco, ii. 124

Matoriki, ii. 467
Matra Mt., ii. 297
Matrona M., ii. 101

Matsunesiri Mt., ii. 501

IMattabunga R., ii. 235

Matter, Its conditions, 1. 186, 187; forms
and modifications, 189—197

Matterer Bay, ii. 527
Matthew I., ii. 463

jMattiacl, ii. 130

Managua L., 11. 430

Maui, ii. 472
Maule R., 11. 440, 477
MauUin Inlet, ii. 476

JIaunday, Capt., description of mirage by,
1. 201

Maurepas L., ii. 412

Blauretania, il. 138

Mauri, ii. 138

Mauritius, a focus of destructive storms, i.

207 ; its monkeys, 355
]Mauro Potamo, ii. 357, 358

Maury, Lt., ii. 434

:Maxwell, Capt., ii. 186

May, Mr., 11. 878

Mayang I., il. 515

Mayenne R., ii. 333

Mayn R., ii. 326

Maypo R., ii. 440

JMazaca, ii. 37

Meander R., ii. 275

Jleangis Is., ii. 524

Meares, Capt., his voyage, ii. 183

Jlodia, ii. 49

IMedian Wall, ii. 47

3Iediolauum, ii. 105, 123, 124

Jlediomatrici, ii. 125

Jledion, ii. 77

Mediterranean, its winds, i. 204; waves, 231;

general description, 238; river systems,
243; volcanoes, 271; tertiary deposits on
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its shores, 313 ; flora, 330 ; fauna, 350 ;

fossil remains, 376; moUusca, 384
Medoacus R., ii. 106
Medus R., ii. 50

Meduy, ii. 496
Medves Mts., ii. 297
Medvietza R., ii. 305

Medway, deposits on its banks, i. 313

Megalopolis, ii. 9 7

Jlegalosaurus, the, i. 379

Megara, ii. 87

Megaris, ii. 71, 87

Megasthenes, ii. 15

Mei-ling 31., ii. 247

Meinfayah, ii. 380
Mei-tao Is. and Strait, ii. 507

Mcjerdal R., ii. 392
Mehcna Pr., ii. 30, 31

Melas R., ii. 34, 36, 65, 90

Sinus, ii. 65

Melbourne, ii. 542

Meldi, ii. 124
Meles K., ii. 30

Melgig L., ii. 392
Mclibocus Mons, ii 129

Meliboea, ii. 75

Melita I., ii. 100

Melitsea, ii. 75

Melitene, ii. 36

Mclla R., ii. 349
Mclos I ,ii. 98
Melville Bay, ii. 531

I., ii. 424, 531

Port, ii. 510
• Water, ii. 534
Memmel R., i. 240

Memphis, ii. 134

Menado, ii. 525
Menam R., i. 247; ii. 244

Menapii, ii. 125, 128

Mcndana, his voyages, ii. 1G4

Is., ii. 4C9
Mondeli R., ii. 264
Menilere R., ii. 281
Mcndesium Ost., ii. 133
Mendocino Cniio, ii. 487, 4SS
Mendoza R., ii. 453

Menela'um M., ii. 93

Menelai Portus, ii. 1G6

Menosca, ii. 121

Slensular I., ii. 517
Menzaleh Uourlos, ii. 3S5
Mercator's projection, i. 157—160, 181
Mercurii I'rom., ii. 137

Mercury, its proper motion, i. 16, 17

Mer de G!ace, ii. 343

Meridian, plane of the, i. 13, 50 ; constella-

tions visible on the, 4'> ; ailjiitiiKiit of

transit inst., IIH; deteniiination of its

position, 124; altitudes, 135; of a globe,
144

Merniere Gheul, ii. 273

Meroe, ii. 135

Jlerom, Lake of, ii. 59, 270

Mcropis, ii. 33

Jlerrimac R., ii. 421

Jlesembria, ii. 66

Mescn Ii., its extent, i. 245
Mesier Cliannel, ii. 474

Mesogaea, ii. 80

Mesopotamia, ii. 24, 46

Mesr, ii. 133

Messana, ii. 113, 117

Messapia, ii. 115

Messapium, ii. 81

Messcne, ii. 47, 92

Messenia, ii. 91 et seq., 375
Messenicus Sinus, ii. 71

Messogis, ii. 25, 30

Mestleta, ii. 44
Jleta R., ii. 442
Metadhura Pass, ii. 228
Metals and metallic elements, i. 195

Metamorphic rocks, i. 291—293

Jletapa, ii. 78

Metapontura, ii. 115
Metaris .(Est., ii. 127
Metauro R., ii. 351
Metaurus R., ii. 107

Meteorology, i. 198 ct seq.

Methana, ii. 95

Methone, ii. 92, 95

Methye L., ii. 407

Methymna, ii. 29

Metia, ii. 465

Jletidyah Plain, ii. 392

Metropolis, ii. 75, 76

Meudon L., ii. 418
Meurthe R., ii. 326
Meuse R., ii. 328

Mevania, ii. 107

Jlexico, monsoons along its coasts, i. 206 ;

its table-land, 211, 225; minerals, 295;

ethnology, 400 ; desc. geog., ii. 42 7 et seq.,

484

, Gulf of, i. 238 ; river systems, 243 ;

earthquakes, 2 73 ; fauna, 353

Jleyen's Botanical Geog., i. 322, 324

Meyer, JI. von, on fossil remains, i. 373
Mezen Mt., ii. 322

R., ii. 310

JIhye R., ii. 239
Sliacosima Is., ii. 509
Miamis R., ii. 416

]\lichatoya R., ii. 484

Micliigan Lake, i. 242

jMichilimackinac Strait, ii. 415

Micrometer, i. 101, 102

Jlicro.scope, i. 95 ; reading, 103

3Iiddleton, C., his voyage, ii. 173
Jlidouze R., ii. 337

Migdol, ii. 134

]\likino B., ii. 504

Jlilan, ii. 368, 372

Miletus, ii. 30, .'!2

Milky Way, i. 26

Millstone grit, i. 305

Alilne, IMr., on earthciuakcs, i. 275
IMilton alludes to Polaris, i. 29

Milyas, ii. 33, 38

Jlimas, ii. 30

Minibres, Sierra de los, ii. 403

Min R., ii. 508
Ulinato B., ii. 503, 504

Mini'hinmadeva, ii. 47G
IMiiicio !{., ii. 350
.Alincitis It., ii. 101

Aliiuianao, ii. 523
jMindoro I., ii. 522
——— Sea, ii. 523
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Mineralogy, use in Phys. Geog., i. 1S7

Minerals, i. 195, 293—295

Mines, their temperature, I. 263—265
Minervae Prom., ii. 102

Minesota R., ii. 411

Minho R., i. 240; ii. 341
Miniug R., ii. 119
Min Kiang R., ii. 24ti

Minoa I., ii. 87, 93

Minor I., ii. 121

Minturnae, ii. 113
Miosen L., ii. 312

Mirage, atmospheric phenomenon, i. 201

Mirim L. and R , ii. 455
Mirrors of sextant, i. 138
Mirs B., ii. 610

Misxa, ii. 53
Misaki Pt., ii. 504
Misenum Prom., ii. 102

Mississaqui R., ii. 415

Mississippi, savannahs on its banks, 1. 223
its extent, 243, 244 ; delta, 258, 260

waters, 259 ; earthquake in its valley, 2 73

desc. geog., ii. 409 et seq., 425

Missoguis Ms., ii. 275

Missouri, i. 243, 244 ; ii. 409 et seq., 425
Misti Pass, ii. 274
Mists and fogs, i. 209
Mitake Mt., ii. 505

Mitchell, Sir T., i. 175 ; ii. 529, 643
Mitscherlich's experiments on the effect of

heat on crystalline bodies, i. 292

Mizraim, ii. 133

Moab, mountains of, ii. 271

Moabites, ii. 62
Moan L., ii. 280
Moar I., ii. 526
Mobile R., ii. 413
Mocha I., ii. 476

Mocissus, ii. 37
Moder R., ii. 325
Moeherisches Gebirge, ii, 296

Moen, ii. 318
Moenus R., ii. 129
Mceris L., ii. 133, 384

Moesia, ii. 66 et seq.

Mogoning R., ii. 243

Mogontiacum, ii. 125
Mohawk R., ii. 422
Mohenin R., ii. 423
Moimoto Cape, ii. 499
Moldau R., ii. 315
Moldava R., ii. 301

Moleje Bay, ii. 485

Moles, i. 356
Molesson Mt., ii. 321
Molina Sierra, ii. 338
Moll R., ii. 295

Mollendo, ii. 478

Mollusca, their classification, i. 342, 344 ;

distribution, 369 ; extinct species, 374, 382

Molokai, ii. 472

Molossis, ii. 73

Molovga R., ii. 307

Moluccas, ii. 525

Molycrium, ii. 79

Molyneux R., ii. 462

Momotomba, ii. 429
Mona I., ii. 128

Mouapia I., ii. 128

Monarchies, meaning of term, i. 435
Monarina I., ii. 128

]Moncayo Sierra, ii. 339

Monchique Sierra, ii. 338, 371

Mondego R., ii. 341

Monghojar Hills, ii 258

-Mongolia, ii. 252

Jlongols, i. 394, 397, 400, 402

Monitors, lizards, i. 365

Monkeys, i. 364, 355 ; fossil remains, 375

3Ionmouthsliire, old red sandstone of, i. 3U3
Monni R., ii. 250

Monocotyledons, i. 320, 321

Monongahela R., ii. 411

Monopin Mt., ii. 514

Monsoons, i. 206

Montague I., ii. 538

Port, ii. 528

Montani, ii. 104
Montebruno Pass, ii. 347

Monterry, Bay of, ii. 487

Montijo Bay, ii. 482

Montmartre, fossil remains af, i. 376

Montreal, site of an Indian town, i. 402

I., ii. 418
Moutuosa I., ii. 483

Monty Cape, ii. 500
Monza R., ii. 342
Mooi R., ii. 387
Moon's motion, i. 10, 11, 16, 17; determina-

tion of time and longitude by, 129—131

Moore, Capt., ii. 19G, 198

Moors, Conquest of the, ii. 149
Mooschead L., ii. 421

Moosh, plain of, ii. 44

Mopsucstia, ii. 36
Moracca R., ii. 356
Morales I., ii. 441
Morant L., ii. 324
Morava R., ii. 295, 299
Muravian Mts., ii. 296

Jlorayshire, floods in, i. 255

Morbeyah R., ii. 392

Mordia;um, ii. 39

Moroa, i. 313; ii. 358, 375

Moregno Mt., ii. 350
Morena Sierra, ii. 338
Moreno Mount, ii. 477

Moresby Range, ii. 534
Moreton Bay, ii. 539, 542
Moriah M., ii. 61

Moricambe ..Est., ii. 12 7

Moridunum, ii. 12 7

Morini, ii. 126

Morrell, Capt., ii. 480
Morrison Mt., ii. 509

Morse, fossil remains of a, i. 376
Mortlock Is., ii. 471
Morvan Mts., ii. 330
Mosa R.,ii. 122

Mosasaurus, the, i. 379
Moschici Montes, ii. 22, 42

Moscow, ii. 363
Moselle R., ii. 122, 326
Moskowa R., ii. 307

Mosses, i. 320, 330

Mosty I., ii. 526

Motagua R., i. 243, 244 ; ii. 429
Motala R.,ii. 312

Motao Bay, ii. 500
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Moto-gawa R., ii. 503
Motorni I., ii. 505
Motueka R., ii. 4(0
Motu iti, ii. 4CG

Motuye G., ii. 503
Moualar Dagh, ii. 276
Moualitcli R., ii. 280
Moukari I., ii. 503

Moulagin I., ii. 493
Mouna Huararai, Kea, and Roa, volcanoes,

i. 267
Mountain limestone, i. 305

systems, i. 225—228 ; plants, 329 ;

meaning of term, 423
Mourad Dagh, ii. 2 7G

Mouzluk Dagh, ii. 275

Moxos, plain of, ii. 450

Mozambique current, i. 235
Msta Pola Chelon R., ii. 310
Muasi I., ii. 51G
Muchariec R., ii. 308
Mud L., ii. 405
aiuhlusu R., ii. 245
Muhr R., ii. 295
Mulda R., ii. 316

Mulhacen, Cerro de, ii. 338, 370
Mulucha R., ii. 138

Munda, ii. 120, 121

Munro Mount, ii. 545

Jlunychia, ii. 71, 85

Murad R., ii. 262, 263
Muradono-saki Cape, ii. 504
Mural circle, i. 8

Murchison, Sir R., on Permian system, i. 307
on geology of Africa, ii. 381

Range, ii. 532

Murdoch, conic projection by, i. 156

Murg R., ii. 325
Murinlie R., ii. 455
Muritz L., ii. 317

Murray, ii. 378, 542

R., ii. 536,537
Slurrumbidgee R., ii. 537

Mursa, ii. 131

Murussu R., ii. 245

Musk-deers, i. 359

ox, the, i. 360

Musones, ii. 138

Slutina, ii. 106
Muwara Kajung L,, ii. 515

Mycale M., ii. 26, 30

Mycales.«U8, ii. 82

Mycenae, ii. 94

Myconos I
,

ii. 97

Myenos M., ii. 70

Mygale, fossil remains of, i. 373

Mygdonia, ii. id

Myla;, ii. 75

Myliisa, ii. 33

Myletus, ii. 3'2

Myndus, ii. 32

Slyonessus I'r., ii. 30

Myos Iformos, ii. 135

Mypurra It., ii. 24 2

Myra, ii. 3 1

Myriandrus, ii. 5 7

Myriiia, ii. 29, 66

Myrnieces Kocks, ii. 25

Mysa, ii. 33

Mysi, ii. 66

Mysia, ii. 26, 27 et seq.

Mysole I., ii. 527

Mytilene, ii. 29

Myunganny R., ii. 243

Myus, ii. 30

Naab R., ii. 299
Naarmalcha Canal, ii. 47
Naarsares Canal, ii. 47

Nabathaei, ii. 62

Nadir, term explained, i. 50

Nagaeff Cape, ii. 505

Nagafama I., ii. 502

Nagar R., ii. 233
Is agara, ii. 56

Nagasaki, ii. 505
Nahc R., ii. 326

Nahuelhuapi L., ii. 454
Nalban Dagh, ii. 277

Naling R., ii. 234
Nalon R., ii. 336

Namagari R., ii. 388

Namaycan L., ii. 409
Nambo Bay, ii. 502

Namnetes, ii. 124

Namoa I., ii. 511

Nam-quan Hr., ii. 508
Nanaimo Ilr., ii. 491

Nandadivi 31., ii. 22S

Nanga-gawa R., ii. 504

Nan-ling Mts., ii. 247

Nantes, ii. 334

Napa-kiang Road, ii. 509

Najjles, ii. 372, 373

Napo R., ii 447

Nar R.,ii. 107

Narbonensis, ii. 123

Narborough I., ii. 4 SO

Narenta R., ii. 356
Narew R., ii. 308

Narnia, ii. 107

Narona, ii. 100
Narva R., ii. 309

Nsisainones, ii. 136

Nassau,basaltin,i.2S5; tertiary deposits,3 14

Natatores, or swimming-birds, i. 363
Natron Lakes, ii. 3 So

Niituna I.S., ii. 513
Natural productions of the eartl)'s surface,

i. 429, 430

Naturaliste Channel, ii. 534

Naucratis, ii. 131

Nauf R., ii. 243

Naiipactus, ii. 71, 79

Naui)es llio, ii. 448

Nauplia, ii. 30, 94

\<tutk(d Ahmniuck, i. 123

Nautical astronomy, i. 139; longitude, isj

Nava R., ii. 122

Pass, ii. 34 4

Navarin I., ii. 471

Navigator la., ii. 466

Nawagawa U., ii. 502

Na.xos I., ii. 98

Na.vus, ii. 117

Nayar K., ii. 233

Nazareth, ii. 61

Nazilitza R., ii. 358
Neah liay, ii. 489

Neapolis, ii. 61, 114, 137
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Neapolitanus Sinus, ii. 137
Nebo M., ii. 59

Nebrodes M., ii. 117

Nebulae, i. 26
Nechi R., ii. 441

Neciio's Expedition, ii. 6

Neckar R., ii. 325
Neda R., ii. 91

Keebisli I., ii. 415

Neepigon R. and B., ii. 414
Nefusa Hills, ii. 392

Neg.-o R., ii. 448, 449, 453

Negro-corn, i. 334

Negroes, i. 395 ; their distribution, 397 ;

mixture with other races, 402—401

I., ii. 523
Neil Harbour, ii. 491

Neilgherry Hills, ii. 239
Neion M., ii. 77

Neiss R., ii. 314, 315
Nelson Hr., ii. 461

R., ii. 409

Nemausus, ii. 123

Nemea, ii. 89 ; R., 88

Nemetacum, ii. 126

Nemetes, ii. 125

Nemij R., ii. 237

Nemossus, ii. 123

Neodunum, ii. 124

Neonteichos, ii. 29

Nepean I., ii. 463

R., ii. 540

Nepitchie Lake, ii. 495, 490

Neptune, its motion, i. 19

Nequinum, ii. J 07

Nera Mt., ii. 290

R.,ii. 107, 354
Nerbudda II., ii. 210

Nericus, ii. 7 7

Nerigos, ii. 130

Neris, thermal spring at, i. 2G5
Neriton M., ii. 77

Nerium Prom., ii. 119

Nero, baths of, i. 265

Nervii, ii. 125

Ness, meaning of term, 1. 419
Nestus R., ii. 65

Nethe R., ii. 329
Nethou Mt., ii. 335
Netze R., ii. 315
Neuces R., ii. 413
Neufchatel L., ii. 323

Neuhsesel R., ii. 294, 300

Neuquen R., ii. 454
Neuse R., ii. 423

Neutra R., ii. 300
Neva R., i. 240, 241 ; ii. 309, 310

Nevada Sierra, ii. 400, 402, 488
Neville Port, ii. 491

New Britain, ii. 528

Caledonia, i. 283 ; ii. 469
Newcastle coal field, i. 288
• i Hr., ii. 539

I.,ii. 491
New Dungeness Point, ii. 489

Newfoundland, its discovery, ii. 160

banks, their formation,!. 258
New Guinea, i. 234, 403 ; ii. 527, 528

Hanover, ii. 528

Hebrides, ii. 468

New Ireland, ii. 528

Jersey, cretaceous rocks in, i. 311

Leinster, ii. 462

Orleans, i. 214
River and Hr., ii. 462
South Wales, i. 228; ii. 539, 541, 542

Newton, Sir I., i. 14, 84

Kew World, its Conquerors and their Bonds-

men, ii. 200

Zealand, mountains of, i. 228; extinct

fauna, 317, 378; flora, 331; hemp, 337;
desc. geog., ii. 176, 458 et seq.

Ngami L., ii. 389

Nhiatrang Road, ii. 512

Niagara, i. 242, 255 ; ii. 416, 417

Nicaea, ii. 41, 79

Nicaragua L., ii. 430

Nice, i. 250 ; ii. 372
Nicea L., ii. 277

Nicephorium, ii. 46
Nicer R., ii. 129

Nichipicoten K., Hr., and I., ii. 415

Nioholls, Mr., his travels in Africa, ii. 376
Nicholson Port, ii. 460

Nicolay, Rev. C. G., Theory of Description
and Geographical Terminology,!. 414—445

Nicollet R. and L., ii. 405

Nicomedia, ii. 41, 277

Nicopolis, ii. 36, 37, 73

Nicoya, G. of, ii. 482, 483
Nid R., ii. 313

Nidarosia, ii. 362

Niegata L., ii. 504

Niejak R., ii. 516
Niemen R., i. 240 ; ii. 308
Niers R.,ii. 329
Nieuscidler See, ii. 294
Nievre R., ii. 332
Niewveld Mts., ii. 386

Niger R, i. 242; ii. 390

Nightingale I., ii. 511

Nigir R., ii. 139

Nigira, ii. 139

Nigri Montes, ii. 62

Nigrita;, ii. 139

Nigritis L., ii. 139

Nilary Pass, ii. 228

Nile, i. 233; its extent, 243; delta, 260;
fauna, 353 ; inhabitants of its valley, 396 ;

desc. geog., ii. 133, 134, 382 et seq.

Nilja R.,ii. 309
Nimrod Is., ii. 458

Sd. and Pt., ii. 508

Nimroud, ii. 141

Nineveh, ii. 142

Ning-po, ii. 508

Niphates M., ii. 22, 44

Nipissing L., ii. 415

Nipon, ii. 501

Nissa, ii. 51, 71, 87

Nisibis, ii. 46

Nisyros, ii. 33

Niti Pass, ii. 233

Nitiobriges, ii. 122

Nitrogen and its combinations, i. 194

Nittinat, ii. 492

Nive R., ii. 337
Nivelle R., ii. 337

No-Ammon, ii. 135

Nob-ioka Gulf, ii. 505
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Nodalis Peak, ii. 473
Noire 3It., ii. 330

Kolin, J. B., maps by, i. 161
Komentana Tia, ii. 116

Komentum, ii. 109
Nomii Monies, ii. 70
Nome Cape, ii. 505
Non-metallic solid elements, i. 194
Kootka I. and Sound, ii. 491, 492

Noph, ii. 134

Nora, ii. 37

Noreia, ii. 131

Norfolk, decay of cliffs in, i. 256; gault
strata of, 310

Bay, ii. 546

I., ii. 463
Noric Alps, i. 226 ; ii. 290, 291

Noricum, ii. 130 et seq.

Norossus 31., ii. 54
Norse K., ii. 390

Norte, Rio del, i. 243, 244 ; ii. 401, 413
North Bay, ii. 498

Cape, ii. 361 ; Mts., 420

Circumpolar Region of the Heavens,
i. 27—35

Pole, stars motion about, i. 6 ; Sun's
distance from, 1 2 ; celestial region of, 2 7

Polar distance, i. 53
North-East Discovery, ii. 163, 174, 179
North-West Discovery, ii. 165 et seq., 179

Bay, ii. 546 ; Cape, 534
' Company, ii. 395

Northmen, i. 396 ; their discoveries, ii. 152
et seq.

Northumberland, mines of, i. 264, 295
Norton Shaw R., ii. 532

Norway, limit of perpetual snow, i. 212;
glaciers, 212 ; fjords, 233 ; elevation of

land, 279, 280 ; Silurian rocks, 302 ; eth-

nology, 396; poneys, 406; desc. geog.,
ii. 311

Norwich Crag, i. 313
Nos R., ii. 352

Nossyab Cape, ii. 501

Notch Defile, ii. 419

Notium, ii. 29, 30

Noto Cape, ii. 501, 503
Notoro Cape, ii. 500

Nottawasaga R. and B., ii 416

Nottoway R., ii. 423

Novanta;, ii. 127
Novantum Prom., ii. 127
Nova Scotia, ii. 400

Zembla, i. 233

Novempopulana, ii. 122

Novesium, ii. 125

Noviomagus, ii. 124, 12.)

Ntkolokoki Cape, ii. 497

Nuba L., ii. 139

Nuba;, ii. 135

Nuka-hiva I , ii. 464
Nulan-sou R., ii. 280

Numantia, ii. 121

Numidia, ii. 138

Nuna R., ii. 295
Nurar R., ii. 237

Nursia, ii. 109

Nusa Keli, ii. 526

Nuskioi R., ii. 430

Nutation of Earth's axis, i. 33, 140

Nuthe R.,ii. 316

Nuyt, Pieter de, ii. 541

Arch, ii. 535

Nyas R.,ii. 518

Nyassi L., ii. 389

Nysa, ii. 56

Oakden, ii. 544

Oases, i. 220 ; of Egypt, ii. 135
Oberlaud Alps, i. 226
Obi IX., i. 245 ; ii. 255

Object-glass, i. 100

Oblique ascension, origin of term, i. 64
Obre R., ii. 316
Obrimas R., ii. 38
Obruan Bay, ii. 498

Oby I., ii. 526
Occa Sierra, ii. 339

Occultations, i. 73

Occupations (industrial), i. 440—444

Ocean, general phenomena, i. 229 et seq.;

term, divisions, and extent defined, 417 ;

ii. 3 ; its coasts and islands, ii. 457 et seq.

Ocelis, ii. 63
Ocellum Prom., ii. 126
Oche M., ii. 83

Ochrida Lake, ii. 356

Ochsenkopft, ii. 296
Ochus R., ii. 53
Ocker R., ii. 317
Oorinum Prom., ii. 127

Octopitarum Prom., ii. 127
Odawara Bay, ii. 502

Oden-zee, ii. 318
Oder R., i. 233, 240; ii. 314
Oderic of Portenau, his travels, ii. 148

Oderwald, ii. 314

Odessa, tertiary deposits at, i. 314

Odessus, ii. 67

Odrysse, ii. 66

OSa, ii. 137

CEanthe, ii. 79

CEchalia, ii. 7.J, 78, 92
OCchardes R., ii. 55

CEland, ii. 362

CElschloeger, Prof., examines the Ca."!pian,
ii. 220

CEneum, ii, 79

CEniadie, ii. 7 7

CEningen, tertiary deposits at, i. 314 ; fossil

remains, 375, 385

CEnoanda, ii. 38

G'^noe, ii. 86

fEnophyta, ii. 82

(Enotri, ii. 103

<Enus R., ii. 93, 130

<Enussa; Insula;, ii. 92

(Eroe R., ii. 81

(Eta M., ii. 70

Ofanto R., ii. 354
Ollak IIr.,ii. 526

Of,'asima Peninsula, ii. 504

Oglio R., ii. 349
Oliio R., i. 244 ; ii. 411

O-hiva-oa I., ii. 464
Oi.se R., ii. 331

Ojeda, his voyage, ii. 155

Ojccchcc R., ii. 423
Oka R., ii. 307

Okanagan R., ii. 405, 43G
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Okeechobee L., ii. 423
Okefenoko Swamp, ii. 423

Okhotsk, ii. 256
- R., ii. 497

Sea of, i. 213, 246 ; ii. 495 et seq.
Oki Is., ii. 503, 504
Oklawaha E., ii. 423

Okoey I., ii. 504
Okosiri I., ii. 501
Olan Mt., ii. 343
Olana K., ii. 104

Olbia, ii. 31, 41, 118, 132
Old red sandstone, i. 303 ; fossil remains

in, 380

Oldfleld, Mr.,his travels in Africa, ii. 377
Olea I., ii. 459

Olearius, Prof., examines tlie Caspian, ii. 220
Olekmah R., ii. 253
Olem R., ii. 254
Olenek or Olensk R., i. 245 ; ii. 254

Olenus, ii. 90

Olgassys M., ii. 40, 41
Oliarus I., ii. 98
Olin L., ii. 246

Oliphant R., ii. 388

Olive, its culture, i. 333

Olives, Mt. of, ii. 61

Olkon I., ii. 254
Ollius R., ii. 104
Olmise Pr., ii. 87
Olona R., ii. 349

Olonos Mt.ii. 359

Olot, extinct volcanic district, i. 285

01p«, ii. 77

Olymbo Mt., ii. 355

Olympene, ii. 27

Olympia, ii. 90

Olympus Jits., Asia Minor, ii. 25, 27, 38, 39

Greece, i. 265 ; ii. 69— Cyprus, ii. 99

Mt., Oregon, ii. 488

Omana, ii. 52

Ombai I., ii. 521

Ombrici, ii. 102

Ombrone R., ii. 353

Ometepe I., ii. 430

Omigon Cape, ii. 497

Ommanney, Capt., ii. 198 et seq.

Onchestus R., Li. 75
Onea M., ii. 88

Onega L. and R., ii. 310
Oneian M., ii. 87

Oneida L. and R., ii. 417, 418

Onnimack, ii. 494
Onon R., ii. 249
Ontario L., i. 255 ; ii. 416, 417

Oogakino Cape, ii. 504
Oolar L., ii. 230
Oolitic system, i. 308 ; fossils of, 380
Oona Pass, ii. 257, 267
Oo-oura B., ii. 503
Oosaka Hr., ii. 503
Oosima I., ii. 503
Oosumi B., ii. 505

Oparo, ii. 466

Ophionenses, ii. 78

Ophir, ii. 63

Mount, ii. 244

Ophiusa, ii. 29, 131

Opici, ii. 102

Opiuchus, constellation, i. 44

Opium, culture of, i. 337

Opolu, ii. 4 67

Opossums, i. 362

Oppa R., ii. 314

Optical principles requisite in astronomy,
i. 73 et seq.

Opulnaia Volcano, i. 496

Opuntia, ii. 79

Opuntius Sinus, ii. 79

Opus, ii. 79, 90

Ora, ii. 52

Oralau, ii. 467

Orange R., i. 243 ; tribes on its banks, 403 ;

desc. geog., ii. 385 et seq.

Orang-otang, i. 374
Orbe R., ii. 323
Orbelus M.,ii. 67
Orcades Ise., ii. 128

Orcas Prom., ii. 127

Orchomenus, ii. 81-, 96

Ordel I., ii. 526

Ordnance survey, i. 163, 166, 168

Ordovices, ii. 127

Oregon, fauna of, i. 351 ; coast of, ii. 488
et seq.

Orellana, his discoveries in S. America,
ii. 432

Oretani, ii. 121

Oreus, ii. S3

Orford Cape, ii. 488

Organic beings, their distribution in time,
i. 372—387

Organization, i. 318—413

Oriental names, i. 184

Orin L., ii. 246

Orinoco, plains on its bank, i. 221 ; its ex-

tent, 240, 242 ; insects on its banks, 369

desc. geog., ii. 441 et seq.

Orion, constellation, i. 38, 40

Orizaba, ii. 428

Orkney, bituminous schists in, i. 303

Orleans I., ii. 419 ; Plat., 331

Ornain R., ii. 331

Orne R, ii. 332

Ornithorhynchus, the, i. 362

Orobii, ii. 105

Orohena, ii. 465
Orola R., ii. 336
Orontes R., ii. 56, 269

Oropus, ii. 86

Orosi Mt., ii. 429

Orospeda M., ii. 119

Orsinus R., ii. 31

Orsoene, ii. 46

Orsova I., ii. 301

Orta L., ii. 373

Orthographic projection, i. 145— 147, 153

Orthography, geographical, i. 184

Ortler Spitz, ii. 290

Ortospana, ii. 52

Ortygia I., ii. 118

Osage R., ii. 410

Osca, i. 120

Osci, ii. 102

Oscines, singing-birds, i. 362, 363

Osica, ii. 44

Osismii, ii. 124

Oskelanaio L., ii. 418

Osnaburg, i. 376; ii. 364
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Osnaburg I., li. 465

Osomo K., ii. 440 ; Volcano, 476

Ossa, Bay of, ii. 526

M., ii. 75

Ossarene, ii. 45

Oste R., ii. 316

Osterdal, ii. 312

Ostia, ii. lU
Ostiensis Via, ii. 116
Ostract R., ii. 298

Ostrich, the, i. 363 ; fossil remains, 378

Oswego R., ii. 417

Oswell, Mr., hi3 travels in Africa, ii. 37 8

Otago Port, ii. 462

Othrys M., ii. 70

Otodeni, ii. 127
Ottawa R„ ii. 417

Otter, extinct species, i. 375

Otters, Bay of, ii. 494

Otway Port, ii. 475; Water, 473

Oude, ii. 237

Oudebergen, ii. 387

Oudeney, Dr., his travels in Africa, ii. 376

Ougundja Yaila Pass, ii. 275
Oukra R., ii. 308
Oula R., ii. 309
Oulevan Dagh, ii. 275

Ounalashka, ii. 493, 494

Ounimack, ii. 493

Oup R., ii. 387
Oural Mts., ii. 393

R., ii. 307

Ourcq R.,ii. 331
Ourthe R., ii. 329
Ouse R., Canada, ii. 416
Oussa R., ii. 311

Outeniquas Mts., ii. 386

Ouzoun, plain of, ii. 277

Overweg, Dr., ii. 378
Ovia R., ii. 336

Ovid, cited, i. 4

Owen, Capt.,ii. 377
Owen's (Prof.) British Fossil Mamnuxls, i. 375
Owharre Ilr., ii. 466

Owhyhee, ii. 471
Owick B., ii. 508

Ox, the, i. 405

Oxenham, John, his voyage, ii. 164
Oxford clay, i. n08
Oxii Montes, ii. 23

Oxley, Lieut., ii. 542

Oxus, i. 248, 259 ; ii. 23, 257

Oxygen gas and its combinations, i. 193
Ozark Mts., ii. 403

Ozene, ii. 56

Ozerni Cape, ii. 49.'>

Paar R., ii. 298
Pabar R., ii. 233
Pacaraima Sierra, ii. 444

Pacatiana, ii. 39

Pachacamac Is., ii. 478
Pachitan ITr., ii. .(19

Pachitra R., ii. 446

Pachydermata, their distribution, i. 360;
fossil remains, 376, 37 7

Pachynus Prom., ii. 117

Pacific, trade winds, i. 205 ; volcanoes, 271 ;

tides, 232 ; general description, 234 ; river

systems, 246 ; extinct fauna in the i.-lands.

374; its limits, 417; English iu. ii. 163
et seq., 175; French in, 182; its islands,

458 et seq. ; Eastern Coast, 473 et seg.

North, Russian Voyages in the, ii.

185 ; Western Coast, ii. 495 et seq.

Pactyas M.,ii. 25, 30

Pactye, ii. 66

Pactyica, ii. 56

Padewahy Bay, ii. 521

Padoa R., ii. 104
Padus R., ii. 65, 104

Pffimani, ii. 125

Pseonia, ii. 67
Paestanus Sinus, ii. 102

Paestum, ii. 116

Pagae, ii. 71, 87

Pagai Is., ii. 518

Pagasae, ii. 75

Pago-pago Hr., ii. 46 7

Paguenena Is., ii. 471

Pahang R., ii. 513
Pain Gunga R., ii. 241

Painipete, ii. 470

Pajang I., ii. 514

Pajanino R., ii. 447

Pala;ontology, i. 372—387
Palaeozoic period, i. 800—304 ; fossil re-

mains, 374, 380

Palaepaphus, ii. 99

Palaeste, ii. 73

Palapa, ii. 523

Palawan, ii. 523

Pale, ii. 77

Palerabang R., ii. 517
Palencia R., ii. 342
Paleo Vouno, ii. 356

Palermo, ii. 372

I'alestine, ii. 58 et seq. ; travellers in, 22 1

Pallacopas, ii. 47

Pallantia, ii. 121

I'allantium, ii. 96
Pallas L., ii. 2 78

Pallene, ii. 68
Palliser B.,ii. 460; Is., 465

Palme, Ignaz, ii. 37 7

Palms, their distribution, i. 327 ; culture, 336

Palmyra, ii. 67

I.,ii. 469
Paltec L., ii. 238

Pamarong I., ii. 515
Pambotis Lacus, ii. 73

Pamisus R., ii. 74, 91

Pampas of S. America, i. 222, 425

clay, i. 315

R., ii. 445

Pamphylia, ii. 34

Pamphylium Mare, ii. 26

Pamplico R. and Sd., ii. 423

Panachaiicum M., ii. 70, S9

Panaetolium M., ii. 78

Panama Bay, ii. 481
F'anaro R., ii. 361

I'anay I., ii. 523
Pancastambo It., ii. 446

Pancobo Delilc,ii. 339, r, 12

I'andionis Rcgnum, ii. 5t>

I'andosia, ii. 73, 1 1 h

Panpa'\i.s M., ii. 67

Pangastartn I., ii. 524

Panpasum I., ii. :i'2;>

II. QQ
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Panhellenius Mons, ii. 87

Paniang K., ii. 242

Pannonia, ii. 131

Panormus, ii. 30, 71,89, 118
Pansa L., ii. 439
Pantar I., ii. 621

Panticapaeum, ii. 132
Panuco R., ii. 429
Paolo Bay, ii. 518

Paorea, ii. 39

Papas Cape, ii. 358

Paphlagonia, ii. 27, U et seq.

Paphus, ii. 99

Papiete Hr., ii. 4C5

Papua, ii. 527

Papuans, i. 403

Para, Kio de, ii. 451

Paracels, ii. 514

Parachelois, ii. 77

Parachoathras, ii. 49

Paradise, birds of, i. 363

Paraetacene, ii. 50

Para;tonium, ii. 136

Paraguay R., ii. 451, 452

Paralia, ii. 86

Parallax, i. 21, 141

Paramushir I., ii. 499
Parana R., i. 241; ii. 452, 456

Paranahyba R., i. 240 ; ii. 454, 455

Paranatinga R., ii. 451

Parapotamii, ii. 80
Parasitic plants, i. 323, 329

Parcewitz, ii. 303
Pardo R., ii. 452

Parhelia, atmospheric phenomena, i. 203
Parhuttee R., ii. 237
Parime Mts., i. 228 ; ii. 440

Paris, its long., i. 182 ; temp., 213

Basin, tertiary, roclcs of, i. 312 ; fossil

remains, 375, 377—379

Parisii, ii. 124

Parita, Gulf of, ii. 482

Park, Mungo, his travels, ii. 376

Parma, i. 313 ; ii. 105
Parnassus M., ii. 70, 80
Pames M.,ii. 70, 81, 83
Parnon M.,ii. 70, 92

Paropamisadse, ii. 52

Paropamisus M., ii. 22

R., ii. 54
Paros I., ii. 98

Parry, Sir E., ii. 187 et seq.
Parthenius M., ii. 70

R., ii. 40

Parthenon, ii. 84

Parthenope, ii. 114

Parthia, ii. 50 etseq., 53

Parthini, ii. 100

Paryadres M., ii. 22, 25, 42, 44

Paryeti Montes, ii. 52

Pasamaquoddy B., ii. 421

Pasargadae, ii. 50
Pasco Mts., ii. 439

Pasitigris R., ii. 47, 50

Pass, meaning of term, i. 42 1

Passado Cape, ii. 479
Passaic R., ii. 422

Passarge R., ii. 308

Passig R., ii. 522
Pasto Volcano, i. 273

Pastoral Occupation, i. 441

Patagonia, limit of perpetual snow, i. 212 ;

glaciers, ib.; pampas, 222; elevation of

coast, 281 ; tertiary deposits, 315; fauna,

351; fossil remains, 377 ; ethnology, 390,

391 ; desc. geog. ii. 454, 456, 473 et seq.

Patani, Gulf and Cape, ii. 513

Patara, ii. 33

Patavium, ii. 106

Patchung I., ii. 509

Paternosters, ii. 519

Paterson I., ii. 462

Port, ii. 531

R., ii. 463

Pathissus R., ii. 131

Patience Bay and Capc,ii. 493

Patmos, ii. 33

Patos L., ii. 455

Patra;, ii. 71, 89

Patrocles, ii. 15

Pattalene, ii. 56

Patuxent R., ii. 422

Pausanius, ii. 21

Pawcatuc R., ii. 421

Pawtucket R., ii. 42 1

Pax Augusta and Julia, ii. i20

Payang Lake, ii. 246

Payta, ii. 478
Paza R., ii. 430
Paztaza R., ii. 447

Peace R., ii. 406, 407

Peacock, the, i. S63

Peak, meaning of term, i. 424

Pearce Point, ii. 531
Peard I., ii. 464
Pearl Is., ii. 481

R., ii. 413

Peccaries, the, i. 361

Pecha M., ii. 248

Pechili, ii. 248
G. Of, ii. 507

Peco Channel, ii. 499

Peddie, Major, ii. 376

Pedee R., ii. 423

Pedia;us R., ii. 99

Pedro Blanco I., ii. 509
Peel I., ii. 471

lul., ii. 398

R.,ii. 408
Peene R., ii. 315

PegasKUs Sinus, ii 70

Pegasus Bay, ii. 461

constellation, i. 35

Pegoletti, his Itinerary, ii. 148

Pei-ho R.,ii. 24 8,507
Peipus L., ii. 309

Peirene, ii. 88

Peirus R., 290

Peisenberg, ii. 368
Pe Kiang R., ii. 248

Pekin, its temperature, i. 213

Pelasgi, ii. 26, 71, 72, 103

Pelasgiotis, ii. 75

Pelee Point and I., ii. 416

Peligni, ii. 109

Pelinna, ii. 75

Pelion M., ii. 75

Pella, ii. 61, 68

Pellene, ii. 89

Pellew Is., ii. 471, 5;jl
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Pelorus Prom., ii. 117
R. and Sd., ii. 401

Pelsart, ii. 541

Pelso Lacus, ii. 131

Peltae.ii. 39

Peltenus Campus, ii. 39

Pelusium, ii. 133, 134

Pelvis, conformation of, i. 393
Pelvoux de Vallonise 3It., ii. 343
Pena di Peneranda, ii. 335

Penagolosa Sierra, ii. 339

Penas, G. of, ii. 475
Peneus K., ii. 74, 90

Penginsk G. and K., ii. 497

Peninsula, meaning of term, i. 419
Pennar R., ii. 242

Pennigewasset R., ii. 421

Pennine Alps, ii. 101, 343

Penny, Capt., ii. 197 et seq.

Penny Cyclopaedia, cited, i. 48, 1S9

Penobscot R, and B., ii. 421

Pentapolis, ii. 130
Pentelicus M., ii. 84

Pentidaclytan.ii. 359

Pentri, ii. 114
Peer Jr., ii. 59

Peparethus I., ii. 70

Pepin L., ii. 411

Peraea, ii. CO

Rhodiorum, ii. 32

Perch, the, i. 308 ; fossil remains, 381, 382

Percotes R., ii. 28
Perdu Mt., ii. 335

Perekop, ii. 306

Pergamum, ii. 29

Pergamus, ii. 27

Perge, ii. 34

Perimula, ii. 50

Perinthus, ii. 06

Periods, geological, i. 297, 298
Permian system, i. 306—307
Peron Peninsula, ii. 534

Perpendicular Point, ii. 508

Perpignan, ii. 309

Perrha;bia, ii. 75

Perry Isthmus, ii. 480

Persepolis, ii. 50

Persia, its rainless deserts, i. 211; table land,
223 ; flora, 331 ; ethnology, 395 ; desc.

geog., ii. 24, 49 et serj., 221
Persian Empire, ii. 142

Perth, W. A list., ii. 541

Perthshire, eartliquakes in, i. 275—276

Peru, earthquake action in, i. 276, 277; fauna

of, 353, 354

Perugia, Lake of, ii. 355

Perusia, ii. 108

Pescadore Is., ii. 4 70

Channel, ii, 509

I'escara R., ii. 355

I'c-shan, ii. 251

Pesside, ii. 139

Pc-iHinus, ii. 40

Pesth, ii. 305
Potchora U., i. 2 45; ii. ."10

Pctcn I.., ii. 430
Petit .^r., ii. ;!77

Pefitarus R., ii. 77

Petra, ii. 63, 271

Olenia, ii. 89

<i'i

Petrocorii, ii. 122

Petropaulovski, ii. 490
Pence M., ii. 132

Peucela, ii. 56

Peucetia, ii. 116

Peucini, ii. 67, 129, 132

Peutingerian Table, ii. 21

Peya R., ii. 310

Peyster Is., ii. 409

Phacium, ii. 75

Phaestus, ii. 91

Phalacri, ii. 55

Phalacrum Pr., ii. 7 4

Phalangers, the, i. 362

Phalara, ii. 75

Phalerum, ii. 71, 85
Phanae Pr., ii. 31

Phanagoria, ii. 54

Phanerogamia, i. 320, 321

Phanote, ii. 73

Phara, ii. 77

Pharac, ii. 90

Pharnacea, ii. 42

Pharnacotis R., ii. 61

Pharos I., ii. 134

Pharpar R., ii. 67

Pharsalus, ii. 76

Pharus I., ii. 100

Phascochoerus, warthog, i. 301

Phaselis, ii. 34
Phasis R., ii. 44, 45, 201
Phatniticum Ost., ii. 133
Phauran B., ii. 512

Phazania, Oasis of, ii. 139

Pheasant, the, i. 363

I'heia, ii. 91

Phellia R., ii. 94

Phellus, ii. 34

Pheneus, ii. 97

Pherae, ii. 75, 92

Pherecydes, ii. 7

Phigalia, ii. 9 7

Philadelphia, ii. 31, 01, 02

Phila;, ii. 135, 384

Philip of JIacedon, ii. 68

Governor, ii. 193

I., ii. 403

Port, ii. 538

Philippi, ii. 61,68

Philippines, ii. 522 ct scq.

Philippopolis, ii. 00

Phillips, Commander, ii. 198

Prof, i. 172, 310

Phiom, ii. 384

I'hipps, Capt., his voyage, ii. 179

Phlegrai Campi, ii. 1 13

Phliasia, ii. 88, 94

I'hlius, ii. 88

Phocsca, ii. 5, 30

Phocis, ii. 79 ct, serf.

Phocra M., ii. 13S

Phflfnicc, ii. 73

I'olaris often so called, i. 30

Phoenicia, ii. 58

Phrenicians, ii. 2, 26, 103

Plitt'nicus Portus, ii. 33

I'htenix HI., ii. .'!2

Pholoe M., ii. 70, 90

Phorcys I'ortiis, ii. 77

Phra, ii. 51

2
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Phraasj a, ii. 49

Phrat R., ii. 263

rinixa, ii. SI

Plirygia, ii. 26, 38 et seq.

rhtliiotis, ii. 75

Phuyen Hr., ii. 512

Phylace, ii. 75

Phyle, ii. 85

Physcus, ii. 32

Physical Geography, i. 1S5—413

Piaghin Cape, ii. 4;) 7

Pialco R.,ii. 459

Piapis Hr., ii. 526

Piasina R., ii. 254

Piave R., ii. 352

Piavo-zero, ii. 310

Pibesetb, ii. 134

Picenum, ii. 108

Pichilingue Bay, ii. 486

Pictavi, ii. 123

Pictet's PaUontologie, i. 373

Pictones, ii. 123

Piedmont, i. 2C5; ii. 346 et seq.

Pieria M., ii. 56, 57

Pietas Julia, ii. 106

Pietra Mala Pass, ii. 347

Pigeons, i. 363

Pigeon R., ii. 409

Pi-haliiroth, ii. 134

Pike, Major, liis travels, -H. 396

Pilchard, the, i. 367

Pilcomayo R., ii. 451

Pilica R., ii. 308
Pillar Cape, ii. 474, 547

Rock, ii. 489

Pilot Mt., ii. 420

Pindar R., ii. 233

Pindus, ii. 78

Mount, ii. 70

R., ii. 78

Pineda R., ii. 310

Pingel, Dr., on depression of land in Green-

land, i. 282

Pinghai Bay, ii. 506

Pinna, ii. 109

Pinos Point, ii. 487

Pintia, ii. 121

Pinzon. his voyages, ii. 155

Pi-quaa Hr., ii. 508

Pira}us, ii. 71, 85

Pirisabora, ii. 47

Pisa, ii. 91

Pisae, ii. 108

Pisagua R.,ii. 478

Pisatis, ii. 90

Piscatagua R., ii. 421

Piscaya R., ii. 429

Pisces, constellations, i. 35, 4S

Pisch R., ii. 308

Pisco Bay, ii. 478

Pisgah M., ii. 59

Pisidia, ii. 37 et seq,

Pissa R., ii. 308

Pisuerga R., ii. 340

Pitane, ii. 29

Pitcairn I., ii. 465
Pitea R.,ii. 312
Pithecusa I., ii. 114

Pitt, Arch., ii. 492
.—- I., ii. 463

PittMt.ii. 4 63

Passage, ii. 525

Water, ii. 546

Pityus, ii. 44

Pityusae lae., ii. 121

Piura R., ii. 47 7

Pivots of transit inst.,i. 109, 113

Pizarro, his discoveries in S. America, ii. 432

Placentia,ii. 105

Placoids, fossil remains, i. 381

Plains, i. 218, 223—225,425
Plaintain, its culture,!. 335,407
Plances, Cape della, ii. 356

Planetary condition of the Earth, i. 186

Planets, their proper motion, i. 10, 11, ic—
19, 31

Plantigrades, distribution of, i. 356; fossil

remains, 375

Plants, classification of, i. 319 ; influence of

soil, 323 ; general range, 325; botanical

regions, 328, 337 ; vertical distribution,

332; range of cultivated, 334; extinct

species, 372, 387

Plata, Rio la, i. 240, 241 ; ii. 451 et seq.

Plataea, ii. 82

Platanos R.,ii.429
Plateaux of the Old \yorld, i 223 ; meaning

of term, 425
Platte R.,ii. 410

Plavis R., ii. 106

Pleiades, constellation, i. 37, 38

Pleiss R.,ii. 316

Pleistus R., ii. 80

Plenty, Bay of, ii. 459

Plesiosaurus, the, i. 3 79

Pleuron Nova, ii. 78

Pliny, ii. 19

Plombieres, thermal springs at. i. 265

Plough, constellation, i. 327

Plumb-line, i. 49

Plutarch, his opinion as to stars, i. 5

Plymouth, elevation of coast at, i. 280

PoR. and Valley, i. 2 43, 259 ; ii. 346 etseq.,

372
Podhorce R., ii. 304

Poetovium,ii. 131

Pogon, ii. 95

Point, meaning of term, i. 419

L., ii. 408

Pointers, stars belonging to Great Bear,
1. 28,32,33

Pola.ii. 106
Polachic R., ii. 430

Poland, white chalk, tertiary and newest

deposits in, i. 311, 313, 316 ; ethnology,
396 ; marshes and forests, ii. 364

Polar circles and planes, i. 24, 53

regions, snow in, i. 212

R.,ii. 242

Polaris, or Pole Star, i. 2 7—30

Polarity of matter, i. 192

Pole, of a circle, i. 24, 52 ; of the Ecliptic,
and the Sun's motion, i. 343

Polecat L.,ii. 411

Polemoniacus, ii. 42

Political Geography, i. 431 et seq.

Polkorouni Mt., ii. 358

Pollux, one of the Gemini, i. 39

Polo, Marco, his travels,!. 219 ; ii. 148

Polybius, ii. 16
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Polynesia, fauna of, i. 363 ; ethnology, 400

Polytimetus K., ii. 62

Pompeii, ii. 114

Pompeiopolis, ii. 35, 42

Pompelon, ii. 121

Pomponius Mela, ii. 19

Pomptinse Paludes, ii. 112

Pong-hou Hr., ii. 609

Pontchartrain L., ii. 412

Pontianak R., ii. 516

Pontine Marshes, ii. 354

Pontinus M., ii. 94

Pontremoli Pass, ii. 347

Pontus, ii. 27, 42 et seq.

Poolkur L., ii. 232

Poora Is., ii. 518
Poorna R., ii. 240

Popa I., ii. 627

Pope Alexander's division of the World, ii.

159

Popocatepetl, ii. 428

Populonium, ii. 108

Porcupine, the, i. 368

Porgyul M.,ii. 223
Poro R., ii. 356
Pororatim Cape,ii. 497

Porpoise, the, i. 366

Porsange Fiord, ii. 313

Port, meaning of term, i. 421

Portage, meaning of term, i. 426

Port d'O Pass, ii. 335

Porthmus. ii. 83

Portland B., ii. 638 ; Cape, 545

rock, i. 309 ; fossils in, 380

Porto Rico, Mts. of, i. 228

Portugal, ii. 370

Portuguese discoveries, ii. 149, 158

Posets Mt., ii. 335

Posidium Pr.,ii. 26, 31, 32, 102

Posidonia, ii. 116

Position, positive and relative, i. 415, 41C ;

ii. 207
Possession Sound, ii. 489

Postilions, ii. 619

Potash, a metallic element, i. 195

Potato, its culture, i. 335

Potida;a, ii. 68

Potidania.ii. 78

Potomac R., tertiary deposits at mouth, 1.

315

Potosi, elevation of, i. 225

Cerro de, ii. 428

Poursak R., ii. 280

Poyas, ii. 310
Practius R.,ii. 28

I'rjEfectura Oricntis, ii. 27

I'rseneiite.ii. 112

d'racncstina Via, ii. 116

I'rague, i. 302 ; ii. 365

Prairies, or .Savannahs, i. 222, 425

I'ramnus M., ii. 31

Prasia;, ii. H6

Prasias Lacus, ii. 68

Pratas Shoal, ii. .'»14

Preccs.'ion and Nutation, i. 140

Prcgel R., i. 240 ; ii. 30^

Preservation I'ort.ii. 462

Prester Jolin, accounts of, ii. 147, 148

Prestwich, Mr., on tertiary rocks, i. .112

Prevost, Capt., his survey of Daricii, i. 427

Prichard, Dr., on ethnology, i. 395—403
Prien R.,ii. 293

Priene, ii. 30, 32

Prime vertical, term explained, i. 61

Prince I., ii. 619

Regent Inlet, ii. 532

of Wales Arch., ii. 492

William Sound, ii. 493

Princess Royal Is., ii. 492

Prion M., ii. 30

Pripetz R., ii. 305

Prisms, i. 81—84

Probalinthus, ii. 86

Prochyta I., ii. 114

Proconnesus, ii. 29

Procyon, a star in Canis Major, i. 39

Productions, contrast in, ii. 2 1 7

Projection of maps, i. 145— 160

Promise, Plains of, ii. 530

Promontory, meaning of term, 1. 419

Proni, ii. 77

Prophthasia, ii. 51

Proportion, ii. 203 et seq.

I'ropyljea, ii. 84
Prosna R., ii. 315
Prote I., ii. 92

Providence R., ii. 421, 460
Prusa ad Olyrapum, ii. 41

Prussia, minerals of, i. 2 95
Pruth R., ii. 301

Przypec R., ii. 305
P.skov L., ii. 309

Psophis, ii. 97

Psyttaleia I., ii. 87

Pteleum, ii. 75

Pterosaura, fossil remains of, i. 379

Ptolcmais, ii. 68, 136

Ptolemy, i. 5 ; his system, 9 ; maps by, 157,
181 ; ii. 19

Ptoum M., ii. 81

Ptyctiia I., ii. 74
Puchuin I., ii. 232
Puebla Nueva, G. of, ii. 482
i'uercos R., ii. 413
Puerto Escondido, ii. 485

Puget Sound, ii. 489
Pulchrum Prom., ii. 137
Pulicat Lake, ii. 2 42

Pulkova, longitude of, i. 182

I'ullen, Commander, ii. 197

Pulo Raina Is., ii. 518

Baton, ii. 518

Canton, ii. 512

Condore, ii. 513

Engam, ii. 518

Nyas, ii. 518

Oby, ii. 513

Rondo, ii. 618

Saytan llr., ii. 517
I'ultew R., ii. 308

Puma, or American lion, i. 366, 367

I'umice, i. 288
Punah Mines, ii. 237

Punjaub, ii. 56; plain of, 231

Punnair R., ii. 242

I'ura, ii. 62

I'urace Volcano, ii. 439
Purbeck marble, i. 309 ; fossils, 380

riirpurariac la;., ii. 139

F'uruH R., ii. 4 49
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ruteoli, ii. 113

Putumayo R., ii. 448

Puy de Dome, i. 286, 288 ; ii. 322, 360

Sancy, ii. 36G

Tuyur Lake, ii. 249

Pylos, ii. 71

Triphylicus, ii, 91

Pylstaart, ii. 468

Pylus, ii. 91, 92

Eliacus, ii. 90

Pyiix M., ii. 85

Pyramid L., ii. 405

Port, ii. 510

Pyramids of Egypt, ii. 134

Pyramus K , ii. 25, 35

PyreiiKum Prom.,ii. 119

Pyrenees, i. 172, 226; granite in, 251, 290;
cretaceous formation, 310; desc. geog., ii.

64, 334 et seq , 3C9

Pyrrha, ii. 29

Pythagoreans, i. 5, 408 ; ii. 7

Pytheas, ii. 15

Pythium, ii. 75

Quadi, ii. 130

Quadra, Senor, ii. 185

Quadruman a, distribution of, i. 353 ; extinct

species, 375

Qualla-battoo Port, ii. 517

Quamby Bluff, ii. 547

Quartzose conglomerate, i. 303

Quebec, its temperature, i. 213

Queen Channel, ii. 531
Charlotte Is. and Sd., ii. 461, 492

Queist K., ii. 325

Quelpart I., ii. 506

Quemoy I., ii. 508

Queritario, ii. 429

Quibo I., ii. 482

Qui-chow Hr., ii. 512

Qui-court R., ii. 410

Quiess R., ii. 315

Quijos R., ii. 447

Quilimane, ii. 389

Qui Parle L., ii. 411

Quiquick Port, ii. 512

Quiros, his voyage, ii. 171, 541

Quito, table-land of, i. 225

Quittima Mts., ii. 440

QuUebamba R., ii. 446

Quoy I., ii. 528

Eaab R., ii. 294

Rabbath Ammon and Moab, ii. 61, 62

Race, meaning of term, i. 422

Radack Is., ii. 470

Radiata, classiflcation, i. 342,344; distri-

bution, 3C9; extinct species, 374, 386

Rae, Dr., ii. 196 ct seq.

Ragae, ii. 49

Raiatea, ii. 466

Rain, i. 210, 211

Rainbow, atmospheric phenomenon, i. 203
Rainer Mt., ii. 404
Rakastal L., ii. 234

Raleigh, Sir W., ii. 166
Ralick Is., ii. 470

Rambacia, ii. 52

Rameses, ii. 134

Ramganga R., ii. 233

Ramoth-Gilead, ii. 61

Ramree I.,ii. 243
Ramsden's eye-piece, i. 99, 100

Ranak Bay, ii. 521

Rancheria, ii. 482

Rangihaute I., ii. 463

Rappanahok R., ii. 422

Raptu R.,ii. 234

Raraka, ii. 465
Rariton R., ii. 422

Rarotonga, ii. 466
Rassem L., ii. 302

Rasugawa R , ii. 505

Rat, the, i. 357, 358

Is., ii. 494, 518

R.,ii. 408

RatzburgL., ii. 317
Rauhe Alp, ii. 296

Rauraci, ii. 125
Ravee R., ii. 230

Ravenglass, granite of, i. 316

Ravenna, ii. 106

Rawlinson, Col. Sir H., on Assyrian inscrip-
tions, ii. 140

Rays, fossil remains of, i. 380, 381

Eealijo, ii. 483

Reate, ii. 109

Rebman, Mr., ii. 378
Reclierche Arch., ii. 535

Bay, ii. 546

I., ii. 468

Reculbium, ii. 12 7

Reculet Mt.,ii. 321

Red Point, ii. 538

R., i. 244; ii. 409, 412

R. of Texas, ii. 413

Sea, volcanoes in, i. 271

Waste, ii. 258

crag, i. 313

sandstone, i. 303, 306, 307

Redang Is
, ii. 613

Rcdnitz R., ii. 326

Redones, ii. 124

Reflection of light, i. 76—79; method of

observing altitudes by, 133

Refraction of liglit, i. 76—80 ; correction

for, 1 40

Regen I., ii. 315

R., ii. 299

Reginum, ii. 130

Regium Lepidum, ii. 106

Regni, ii. 127

Regulus, a star belonging to Leo, i. 42

Rein-deer, the, i. 360

Reiseukoppe, ii. 313

Reliefs, General Laws of, ii. 211

Religious Divisions and Statistics, i. 419,
438

Reloncavi Inlet, ii. 476

Rembang, ii. 519

Remi, ii. 126

Renchen R., ii. 326
Rennel Current, i. 237
Eennell I., ii. 529

Sd., ii. 4 92

Reno R., ii. 351

Reptiles, tlieir classification, i. 342, 344 ;

distribution, 364 ; extinct species, 378

Republic, meaning of term, i. 436

Resclia Pass, ii. 291
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Resolution I., ii. 462

Retch, ii. 517
Retina of tlie eye, i. 91

Reuss R., ii. 323, 324, 340
Rewa Roads, ii 467
Rewansi Cape, ii. 499

Reynova Sierra, ii. 339
Rlia R., ii. 23

Rhaetia.ii. 130
Rhaetic Alps, ii. 101, 290, 291

Rliamghur Hills, ii. 239

Rhamnus, ii. 86

Rhegium, ii. 116
Rheithrum Sinus, ii. 77

Rhenea, ii. 97

Rhenus R., ii. 65, 104, 122

Rhine, its extent, i. 240, 241 ; delta, 257,

260; waters, 259; desc. geog., ii. 122;
318 et seq.

valley, extinct volcanic districts, i.

285; grauwacke, 302; limestones, 304 ;

tertiary deposits, 313, 314 ; fossil remains,

375; culture, 407; desc. geog., ii. 318
et seq.; 366

Rhinoceros, the, i. 360
Rhion Ii., ii. 44

Rhipa;i Montes, ii. 132
Rhium Prom., ii. 89

Rhodanus R., ii. 65, 121

Rhodes, ii. 32

Rhodius R., ii. 28

Rhodope Montes, ii. 65

Rhodus, ii. 33

Rhoeteum, ii. 28
Rhombites R., ii. 54

Rhone,!. 233; its extent, 243, 244; delta,

259 ; its valley, ii. 343 et seq.

Rhonegcbirge, ii. 313

Rhymnici M., ii. 54

Rhymnus R., ii. 54

Rhyndacus K., ii. 27, 38, 280

Rhypse, ii. 89

Rice, its culture, i. 334

Richards, Mr., ii. 506

Richardson, Sir J., ii. 190, 196
—^— James, travels in Africa, ii. -US

Richelieu R., ii. 418

Riddell, on the waters of tlie Mississippi, i.

259

Ridge, or range, meaning of term. i. 42 I

Riduna I., ii. 124

Ricnz R., ii. 351

liiesengebirge, ii. 313

Riet H., ii. 387

Rigel, a star belonging to Orion, i. 39

Riglit ascension, i. 'i'.i, 5 4, .')6

I'liley, his travels in Africa, ii. 376

J{iniitara, ii. 466

Rioni R., ii. 261

Rioti I'asH, ii. 229

Kitchie, .Jos., his travels in Africa, ii. .'176

River basins, i. 239; systems, 210— 2 18;

meaning of term, 428

Rivers Canal, ii. 492

Jiiviure du Sud, ii. 418

Jioad Maps,!. 178

Roanoke H., ii. 423

RobI en I., ii. 498
Roberts I'oint, ii. 491

Jlobureiit, (.'ol de, ii. 344

Roche-Poncie I., ii. 506
Rock or wall plants, i. 328

R., ii. 411

Rocks, i. 195 ; classification of, 299—317

Rocky Mts., i. 227, 347 ; ii. 400,402
Rodentia, distribution of, i. 357 ; fossil re-

mains, 376
Rodir R., ii. 316
Rodondo Rock, ii. 545

Rodriguez, a storm focus, i. 207

Roe, Sir J., ii. 168

Archipelago, ii. 533
Roebuck Bay, ii. 533

Roentgen, his travels in Africa, ii. 376

Roer R., ii. 329

Rogers, ii. 541

Roggeveld Mts., ii. 386

Roggeween, ii. 542
Rohr Plateau, ii. 298
Roman Kmpire, ii. 139 et seq.

Itineraries, ii. 21

Romana Barbara, ii. 127

Romanche R
,
ii. 345

Romanzov Bay, ii. 501

1., ii. 465

Romberg Cape, ii. 497

Rome, ii. 110,372
Rcimer, Danish astronomer, discovers ve-

locity of light, i. 73

Roncevaux Pass, ii. 335
Ronco R., ii. 351
Rono Cape, ii. 505

Roraima, ii. 440

Rorqual, a whalebone whale, i. 366

Rosa Monte, i. 226 ; ii. 290, 320, 343, 369

Rosario Strait, ii. 490
Rose I., ii. 466

Roseaux R., ii. 404

Roscnlaui glacier, ii. 321

Rosetta, Mth. of Nile, ii. 385

Ross, Sir John, ii. 187, 191, 197 et seq.

Sir J. C, i. 233 ; ii. 191, 194 et seq.

Rosse, Lord, his telescope, i. 26, 39

Rossel I., ii. 529
iJotlicrtliurmer Pass, ii. 297

Rotomagus, ii. 124

Rottee I.,ii. 521

Rotte-nest I.,ii. 535
Round Top Mt., ii. 420

Roupel R., ii. 329

Rouphia R., ii. 359
Rovina Mt., ii. 290
l{owandiz R., ii. 264

Rowley-rag, i. 287
Roxen L., ii. 312

Itoxolani, ii. 132

Ituyal Geograpliical Soc.,i. 181,417 ; ii. 221

Bay, ii. 491

Iloyale I., ii. 4 14

Ruahine -Mts., ii. 459

liuaniahanga K., ii. 160

Hiiapelin, Mt., ii. 459

Rubricatus U., ii. 138

Riiesiuiii, ii. 123

Rugeiidas, M., on mixture of races, i. 403

Rugii, ii. i:!0

liuhrc K., ii. 327

Kuniinaiitia, distribution of, i. 308; fossil

remains, 376

Jiunicates, ii. l.io
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Kunn of Cutch, li. 232

Rupin R., ii. 233

Riippell, Dr., travels in Africa, ii. 377

Rupuuoony R., ii. 443
Ruruk Strait, ii. 493

Ruscino, ii. 123

Rusellx, ii. 108
Ruska Mt., ii. 29 7

Russbach R., ii. SOO

Russegger, M., ii. 377

Russia, map of, i. 155 ; minerals, 295
Silurian rocks, 302 ; sandstone, 303, 304

coal-fields, 306 ; permian system, 307

oolitic rocks, 309 ; tertiary and newest

deposits, 313, 314, 316; fossil remains,
387 ; ethnology, 396 ; plain of, ii. 203 et

seq. ; its vegetation, 363, 364
Russian Voyages of Discovery, ii. 174, 185

Ruteni, ii. 122

Rutupiae, ii. 127

Saal R., ii. 293, 316
Saall R., ii. 326
Saane R., ii. 323
Saar R., ii. 326

Saba, ii. 139

Sierra de, ii. 403

Sabse, ii. 63

Sabaeans, ii. 135

Sabandja Gheul, ii. 277

Sabaria, ii. 131

Sabatinus L.,ii. 107
Sabbacum M., ii. 31

Sabbatier, Mr.,ii. 378

Sabelli,ii. 103

Sabermutty R., ii. 239

Sabine, Colonel, ii. 190

Mt.,ii. 457

R.,ii. 413

Sabini.ii. 103,109
Sabotha, ii. 63

Sabrata, ii. 137
Sabrina I., sudden elevation, i. 273

R.,ii. 127

Sacae, ii. 54

Sacatepiques R.,ii. 429
Sacer Mons, ii. 109

SacoR.,ii. 421

Sacondega R.,ii. 422
Sacra Sierra, ii. 338

Via, ii. 80, 85

Sacraflcios I.,ii. 484
Sacramento R.,i. 240; ii. 407,487
Sacrum Prom., ii. 26, 33,119
Saddle Mt.,ii. 419,501
Sadils.,ii. 504

Saeraeru, Sierra of, ii. 444

Saga G. and R.,ii. 505

Sagalassus, ii. 38

Sagana B., ii. 415

Saghalin, ii. 497

Sagittarius, constellation, i. 44, 48

Sago palms, their culture, i. 336

Saguenay R., ii. 418

Saguntum, ii. 120, 121
Sahama Pk.,ii. 437

Sahara, i. 211,220
Saigon R.,ii. 612
St. Ambrose, ii. 479— Anthony Falls, ii. 411

St. Antonio R., ii. 4is— Arguan I.,ii. 529— Barbara Port,ii. 475— Bartholomew Pk., ii. 334— Bernard, ii. 290, 343, 368— Carlos R., ii. 482— Clair R. and L., ii. 416— Croix R., ii. 409, 421— Diego Cape, ii. 4 74— Domingo, mountains of, i. 228— Elena, Bay of, ii. 483— Elias Mt., ii. 359, 400, 404, 493— Estevan, G. of, ii. 475— Fehx, ii. 479— Francis L., ii. 417

R., ii. 420— Francisco R., its extent, i. 240— George I., ii. 529— Gothard Mt., ii. 290, 320, 368— Helen Mt., ii. 404— Hilaire, M. G. de, i. 322— Ilia R.,ii. 423— James Cape, ii. 512— John Channel, ii. 412

Is., ii. 511

L., ii. 418

R., ii. 389, 418, 420, 423— Joseph I., ii. 415
— Juan Port.ii. 490— La^vrence R. and Lakes, i. 240, 252 ; ii.

il3 et seq.— Lazarus Point, ii. 486— Lorenzo Port, ii. 484— Louis L., ii. 417

R., ii. 414— Lucas Cape, ii. 485, 48 6— Lucia R., ii. 389— Martin, Sierra de, ii. 428— Mary R., ii. 415, 423— Maurice R.,ii. 418— Michel, ii. 484— Patrick Bay, ii. 491— Paul quotes Aratus, i. 4

Hr. ii. 493— Peter L., ii. 418

R.,ii. 411— Petersburg, ii. 363— Philip Mount, ii. 473— Quentin Bay,ii. 486— Vincent Gulf, ii. 536

Port,ii. 469
I. and volcano, i. 273

M. Bory,on plants, i. 329
Sainte GenevrePass.ii. 343

Sais, ii. 134
Saiticum Ost.,ii. 133

Sajo R., ii. 300
Sakada R., ii. 504
Sakaria R., ii. 27 7, 280
Sakkatu R ,ii. 390
Sakmara R.,ii. 307
Sakuda Gawa R., ii. 502
Sakura I., ii. 605
Sal R.,ii. 305

SaladoR., i. 222 ; ii. 452

Salagir I., ii. 525

Salamanders, fossil remains of, i. 380

Salamis, ii. 71, 86, 87, 99

Salapia, ii. 116

Salaria Via, ii. 108, 109, 116
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Salassi, ii. 105
Salat K.,ii. 336
Salatan Cape, ii. 515

Salayer I.,ii. 519
Sala y Gomez I., ii. 466
Saldao R.,ii. 340
Salembria R., ii. 358
Salentinum Pr., ii. 101, 102

Salernum, ii. 114

Salganeus, ii. 82

Salghyr K., ii. 306
Salice I., ii. 56

Salinas, Bay of, ii. 478, 483

Gorge, ii. 336

Salmon R.,ii. 406, 407, 426,492
Salmone, ii. 91, 98

Salmydessus, ii. G6

Salo I., ii. 624
Salomon Is., ii. 528

Salona, ii. 99

SalsdereR.,ii. 357

Salses, or mud volcanoes, i. 266

Salsette I., ii. 240

Salsola kali, i. 326
Salt Lake, Asia Jlinor, ii. 274, 278 et seq.

N. America, ii. 404

Range, India, ii. 231

Saltpetre, i. 195

Saltus Manlianus, ii. 119

Saluen Thawneng R., ii. 244

Salutaris, ii. 39

Salyes, ii. 123

Salza R., ii. 293, 294

Samagawa R., ii. 502
Samala R., ii. 305

Samanap, ii. 519

Samanco, Cay of, ii. 478

I'k., ii. 518

Samar I., ii. 523

Samara R., ii. 307

Samarang, ii. 519

Samaria, ii. 60, 61

Samarobriva, ii. 126

Samaura IJ., ii 503

Sambas Cape, ii. 614, 515

R.,ii. 516

Samber I>., ii. 237

Sambre It., ii. 329

Same, ii. 7 7

Samia, ii. 91

L.,ii. 309

Samicum, ii. 91

Samit Cape, ii. 513

Samnites, ii. 103

Saiiinium M., ii. 101, 114

.Samonium I'r., ii. 98

Samos, ii. 30, 31,77
Samo.-iata, ii. .'57

Samothracia, ii. 66

Sain-sah Inlet, ii. 508

Samson Uagli, ii. 275

San R., ii. 308

Bartolome, I'.ay of, ii. 486

Benito Is., ii. 4«6

Bernardo Channel, ii. 487

Bruno Sierra, ii. 487

Carlos, I'ort of, ii. 4 75- Cliristoval I., ii. 529

Diego B., ii. 4KG

Domingo R., ii. 442

San Eugenio Point, ii. 486

Filippo, baths of, i. 262
Francisco B., ii. 407, 487

R., ii. 454

Joaquim R., ii. 407
Jose del Cabo, B. of, ii. 486
Josef R., ii. 430
Juan R

,
ii. 430, 453

del Sur.ii. 483

Lauren90 R., ii. 452

Lucas, Bay of, ii. 486

Marcos, Sierra de, ii. 404

Miguel, G. of, ii. 430, 481

Mt., ii. 429
—^——^ di Xaja, ii. 522

Pablo Hr., ii. 487
Rosario Bay, ii. 484
Salvador Mt., ii. 428
Sebastian Viscaino B., ii. 486
Vicente Mt., ii. 429

Vignone, baths of, i. 262
Sancori I., ii 513
Sand plants, i. 324, 328

Sandstone, i. 303, 306
Sandakan B., ii. 515
Sandalwood Bay, ii. 467

Sanday, Bay of, ii. 502

Sandoway R., ii. 243

Sandwich, Lord, ii. 179

Is.,i. 327,335; ii. 468,471 it seq.

Land, i. 254 ; ii. 458

Sangar Strait, ii. 501

Sangarius R , ii. 25, 40

Sangir la., ii. 524

Sang-Kai R., ii. 244

Sangosi B.,ii. 513

Sangster I , ii 491

San-raoon B., ii. 508

SanpoR., ii. 238

Sansans, fossil remains at, i. 375
Santa Anna I., ii. 451, 528

Barbara Roadstead, ii. 486

Cruz, boulders on plains of, i. 254

Is., ii. 468

R., ii. 454
Lucia Sierra, ii. 487

lAIargarifa I., ii. 486
^Martha Lagoon, ii. 441

Santander R., ii. 429
Santee R., ii. 423

Santiago R., ii. 429, 447, 482
Santo Monte, ii. 357

Santones, ii. 123
Santorin Volcano, i. 266
Saone R., ii. 346

.Sapali I., ii. 519

Sapulu Kota L., ii. 517

Sapy Strait, ii. 521

.Sarabat R., ii. 281

Sarapana, ii. 4 4

Saratau Ms., ii. 262
Sarawak K., ii. 516

Sardinia, i. 167, 227 ; ii. 1 ! 8

Kardis, il. 31

.Sardones, ii. 123

.Sardonix JI., ii. 55

Sarcgliu R., ii. 234

Sargasso, or gulf-weed, i. 231
Sariou R., ii. 234

Sariphi Montes, ii. 22
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Sarmatia, ii. 24 ; Asiatica, 53 et seq. ; Eu-

ropjea, 132

Sarmaticse Pylse, ii. 4i
Sarmatici Montes, ii. 129

Sarmieuto Mount, ii. 47 4

Saruia I., ii. 124
Sarnus E., ii. 113
Saronicus Sinus, ii. 70

Sarpa R., ii. 30 7

Sarris Pass, ii. 273
Sarthe R., ii. 334

Sarug, ii. 46

Sarus R., ii. 25, 35
Sarviz R., ii. 294
Sarwia Bay, ii. 500

Saskatchewan R., i. 245, 246 ; ii. 408,
409

Sassa Gawa R.,ii. 502

Sataspes, ii. 7

Saturn, its motion, i. 19

Satyrorum lee., ii. 56

Saule R., ii. 387

Sauloe, ii. 51

Saunders R., ii. 532

Sauntulpoor I., ii. 232
Sauria reptiles, i. 364 ; fossils, 381

Sauromatae, ii. 54, 132

Saussure, analysation of air by, i. 198

Savage, Dr., on African fauna, i. 353

Savai, ii. 467
Savannah R., ii. 423, 430, 481

Savannahs or Prairies, i. 222, 42 5

Save R., ii. 295
Savoureuse R., ii. 345
Savu Savu, ii. 467
Savus R., ii. 131

Sawa Bay, ii. 526
Sawami B., ii. 504

Saw-fish, fossil remains, i. 381

Saxifrages, their region, i. 330

Saxones, ii. 129

Saxony, temp, of mines, i. 26 4; mineral

veins, 294, 295 ; ethnology, 396 ; ii. 129
Scaedises M., ii. 42, 44

Scalabis, ii. 120

Scale I., ii. 465
of Maps, i. 177—180

Scamander R., ii. 28
Scandaria Prom., ii 26

Scandea, ii, 94

Scandia, ii. 130

Scandinavia, elevation of land in, i. 2 79,

280; minerals of, 295; gravel hills in

the south of, 315, 316; ethnology, 401,
402 ; desc. geog., ii. 311 et seq., 361

Scandinavian Mts., 1. 227, 289, ii. 304, 311

Scania, newest deposits in, i. 316

Scarborough Is., ii. 469
Scardo Mt., ii. 292

Scardona, ii. 99

Scarpe R., ii. 330

Scarphe, ii. 79

Scenitae, ii. 63

Scepsis, ii. 29

Schaffhausen Falls, ii. 320
Sohanck Jlount, ii. 537
Schawlen R., ii. 317
Scheat, star in region of vernal colure, i. 35

Scheldt, ii. 329
Schiedam Is,, ii. 519

Schleiden on human cultivation, i. 407, 408

Schleswig, ii. 318
Schmutter R., ii. 298

Schnaehettan, ii. 311

Schoenus, ii. 88

Schombui-gk, Sir R., i. 175 ; ii. 433
Schonus Sinus, ii. 26

Schouten, W. C, his voyages, ii. 171

I., ii. 547

Schouw, Prof, on geography of plants, i.

325, 326, 328

Schreck-horn, ii. 290, 321
Schretinkoff Hr., ii. 494
Schwarza R., ii. 299

Schwarzberg, i. 253 ; ii. 291

Schwarzwald, ii. 296
Schwerin L., ii. 317

Sciences, divisions of, i. 187; consequences
of maritime discovery to, ii. 160

Scillus, Ii. 91

Scilly Is., i. 251, 257

Scinde, ii. 231
Scira Plana Pass, ii. 295

Sciritis, ii. 93

Sciroccos, i. 207
Scironian Rocks, ii. 87
Scirtus R., ii. 46

Sclavonic race, i. 396
Sclucz R., ii. 305
Scollis M., ii. 89, 90

Scolus, ii. 82

Scombraria Prom., ii. 119
Scomius M., ii. 67

Scopelos I., ii. 76

Scordisus, ii. 22, 25
Scordus M., ii. 64, 67

Scoresby, Dr., i. 202 ; ii. 190

Scorpio, constellation, i. 44, 48

Scotland, its temperature, i. 213; table-

land, 224 ; islands, 233 ; devastation of
east coast, 256 ; earthquakes, 275 ; eleva-

tion of coast, 280 ; geology, 287, 290,
293, 295, 301—303, 305, 309; ethnology,
396, 401 ; ii. 126 et seq.

Scott Cape and Is., ii. 491

Scotussa, ii. 75

Scrivia R., ii. 348

Scyathos I., ii. 76

Scylaceus Sinus, ii. 102

Scylacium, ii. 116

Scylax, his travels, ii. 7, 13

R., ii. 25, 42

Scylla, ii. 117

Scyllseum Pr., ii. 94, 102

Scyros I., ii. 76

Scytbje, ii. 67, 144

Scythia, ii. 10,24, 54 et seq., 132

Scythopolis, ii. 60, 61

Sczara R., ii. 308
Sea breezes, i. 204 ; wave produced by an

earthquake, 278; weeds, 320; meaning
of term, 418 ; ii. 3

Sea-cow R., ii. 388
Seaflowers Channel, ii. 518

Seals, i. 366 ; fossil remains, 376
Sea Otter Harbour, ii. 491

Range, ii. 535

Seasons, constellations visible at different,
i. 45

Seaward Mount, ii. 531
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Seba, ii. 135

Sebaste, ii. 61

Sebastia, ii. 43

Sebastopolis, ii. 44

Sebfeiinyticum Ost., ii. 133

Sebiuus L., ii. 104
Seccliia R., ii. 348

Secondary period, i. 299 ; fossil remains of,

379, 381

See Beerou I., ii. 518

Seed-bud, i. 319

See=eeran Port, ii. 522

Segara Anakani Hr.,ii. 519

Segesta, ii. lis

Segni, ii. 125

Segodunum, ii. 122.

Segonam, ii. 494

Segre K., ii.342

Segura K., ii. 311

Segusiani, ii. 124

Segusio, ii. 105

Sei K.,ii. 234
Seibous K., ii. 392

Seille R., ii. 326

Seine R., i. 240 ; ii. 323, 330 cl aeq.

Seir, ii. 62

Seistan Desert, ii. 207
Se Kiang R., ii. 248

Selah, ii. 63

Seleucia, ii. 47, 50, 57——— Trachaa, ii. 35

Seleucidoe, ii. 27

Seleucis, ii. 57

Seleucus, ii. 15

Selge, ii. 38

Selimno Pass, ii. 292

Selinga R., ii. 254

Selinguer L., ii. 307

Selinus, ii. 35, 118

R., ii. 28, 91

Sellasia, ii. 93

Selleis R., ii. 28, 90

Scltzack R., ii. 325

Selvretta Mt., ii. 295

Stlwyn R., ii. 401

Selymbria, ii. 66

Semanthini Montes, ii. 55

Somas I., ii. 521

Semero Volcano, ii. 520

Seminoff Spit, ii. 495

Semiramidis M., ii. 50

Semitic race, i. 39.>

Semitsououra 1$., ii. 504

Semnones, ii. 130

Semoy R., ii. 320

Sempach L., ii. 324

Semsopoclinoi, ii. 494

Seneca R. and L., ii. 417

Senegal, i. 243 ; ii. 391

Stniavine Is., ii. 170

Senne R., ii. 329

Scnones, ii. 103, 105, 124

Sensee R., ii. 330

Sentinum, ii. 107

Senus R., ii. 55

Sepias, or cuttle-fish, i. 368

I'rom., ii. 75

Sepphoris, ii. 61

Scptcmtriones, sec Great Bear

Septima, ii. 290

Sequana R., ii. 122

Sequani, ii. 125

Sequiera R., ii. 341

Sera, ii. 55

Serangaui Is., ii. 524
Serchio R., ii. 353
Sered R., ii. 304
Sereth R., ii. 301

Seria R., ii. 348, 349

Seriba Cape, ii. 500

Serica, ii. 24, 55

Serinham I., ii. 242

Seriphos I., ii. 98

Serpens, constellation, i. 44

Serpents, i. 304, 365 ; fossil remains, 380

Serpent R., ii. 415
Serus R., ii. 55

Servians, i. 396

Serwati Is., ii. 521

Sestus, ii, 06

Seteia .Kst., ii. 127

Setroonjee R., ii. 239
Sever R., ii. 340

Severn, i. 241

R., Canada, ii. 409, 415
Seves Mts., ii. 311

Sevre-Nantaise and Niortaise Rs., ii. 8.'!3

Sewalik Hills, see Siwalik

Sexual plants, i. 320

Seyhoon R., ii. 282

Seymour Narrows, ii. 490, 491
Shahee L., ii. 202

Sha-loo-poo-tien Is., ii. 507

Sliamo, Desert of, ii. 250 et seq.

Shanghai, ii. 507
Shantar Is., ii. 497
Shantarski B., ii. 497

•Shan-tung, ii. 507

Sliap Fell, Granite of, i. 316

Sharks, fossil remains of, i. 380, 381
Shark Bay, ii. 534

Sharon, ii. 60

Sharpe, Mr., atlas by, i. 17 7, 178, 179

.Shary R., ii. 392

.Shaste Mt., ii. 404, 488

R., ii. 407

Shat-al-Arab, ii. 263

Sheba, ii. 63

Sliodden, Mr., ii. 197

Sheep, i. 360, 405

Shei-poo llr., ii. 508
Slieksna R., ii. 307
Shenandoali R., ii. 422

Sheriat-al-Mandliur, ii. 270

Sherringham, advance of sea at, i. 256
Shetland Islands, destruction of rocks of, i.

2 56

Shillinglaw, J. J., ii. 200
Shimsoua R., ii. 242

Shiveliitch Volcano, ii. 496

Shoal, meaning of term, i. 420

Capo, ii. 535

I., ii. 483

Slioalhavon R., ii. 540

Shrews, i. 356 ; fossil remains, 375

Shropshire, Silurian rocks of, i. 302
Shumshu I., ii. 499

Shushan, ii. 50

Shutt Is.,ii. 294

Sialkoi Ms., ii. 247, 249
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Siam G.,ii. 510, 513

R., ii. 613

Siang K., ii. 246

Siberia, lowlands of, i. 219, 220; removal
of large stones in rivers, 252 ; granite in,

290; fauna, 351; fossil remains, 37G ;

desc. geog., ii. 220, 221, 255, 256
Sibun R., ii. 429

Sicambri, ii. 130

Sicani, ii. 103, 117

Sicliem, ii. 61

Sicilia, ii. 103, 117 e« seq.

Sicily, earthquake in, i. 274; tertiary de-

posits, 313; desc. geog., ii. 103, 117 ct

seq., 372, 374

Sicyon, ii. 71, 88

Side, ii. 34

Sidon,ii. 58

Sieg R., ii. 327

Siegen, basaltic eruption at, i. 291

Sienne R., ii. 332

Sierras, i. 223

Sigeura, ii. 28

Sights, direction determined by, i. 93

Sih-hih-tih Ms., ii. 248
Sihok I., ii. 504

Sihor, ii. 133
Sihoun R, ii. 257

Sihuantango, ii. 484
Sikkim Pass, ii. 257
Sikok I., ii. 503

Sila Mons, ii. 116

SilarusR., ii. 113, 115

Si-leaga Bay, ii. 517

Silesia, minerals of, i. 295 ; silurian rocks,
302 ; bog plants, 325

Silica, deposited by streams containing it

in solution, i. 262

Silicon, a non-metallic element, i. 194

Sill R., ii. 322
Silla de Caraccas, ii. 440
Sils See, ii. 293
Silune R., ii. 332

Silures, ii. 127

Silurian rocks, i. 301—303 ; fossil remains

in, 380
Silurum lae., ii. 128
Silvas of the Amazons, i. 221

Simabara, ii. 505
Simawoi Cape, ii. 501

Simcoe L., ii. 415

Simeto, eroding action of the, i. 254

Simmer R., ii. 326

Simois R., ii. 28

Simoons, i. 207

Simplon Gorge, ii. 343

Simpson, Sir G , his travels, ii. 397, 408

Mr., his travels, ii. 192

Is., ii. 469

R., ii. 406, 426

Siraundu I., ii. 56

Simusir I., ii. 499

Sin, ii. 134

Sinae, ii. 24, 65

Sinuhomis R., ii. 489

Sinai, ii. 62, 271

Sinano R., ii. 504
Sind R., ii. 237

Sinda, ii. 54

Sindas lsD.,ii. 56

Sines, table of, i. 2,5

Singallang Volcano, ii. 517

Singaiwre Strait, ii. 614

Singara, ii. 46

Singas R., ii. 56

Singe Tsiu R., ii. 229

Singiticus Sinus, ii. 68

Singsuh-hai, ii. 246
Siniouka R., ii. 304
Sinkara L., ii. 517
Sinkro I., ii. 514

Sinope, ii. 42

Sio R., ii. 294
Sioodo Sima I., ii. 504
Sioule R., ii. 332
Sioux R., ii. 410

Siphnus I., ii. 98

Sipontum, ii. 115

Sipylus, ii. 25

Sirafshan R.,ii. 258
Sirakami Cape, ii. 501
Sirambo Bay, ii. 518
Sira Muren R., ii. 249
Sirbassen I., ii. 514
Sirbo L., ii. 134
Sir Daria R., ii. 257— James Hall Is., ii. 507— James Ross Strait, ii. 398— Joseph Banks' Is., ii. 536— Thomas Roe's Welcome, ii. 39 S

Siretoko Cape, ii. 500
Sirikani Cape, ii. 504
Sirikol L., ii. 257
Siris R., ii. 115

Sinus, or the Dog Star, i. 39, 40

Sirkab R.,ii. 257

Siscia, ii. 131

Sitace, ii. 47

Sithonia, ii. 68

Sitifis, ii. 138

Sitka, ii. 493

Sitkhin, East, ii. 494

Sitones,ii. 129

Sitter R., ii. 320
Sivan L., ii. 260

Sivatherium, the, i. 376
Siwalik hills, tertiary strata of, i. 314;

fo.ssil remiiins, 375, ii. 2 35

Siwokulu Cape, ii. 501

Skagesloestinden, ii. 311

Skelleftea R., ii. 312
Skem R., ii. 313

Skinks, i. 365

Skulls, distinctive characters in, i. 392

Skuylkil R., i. 422

Skvenka R., ii. 312

Skye, I. of, wealden rocks in, i. 310

Skyllo Cape, ii. 358

Skyring Water, ii. 473
Slamat Volcano, ii. 520
Slave Lakes and R., i. 246 ; ii. 40 7, 408
Sloiczck Mt., ii. 303

Sloths, i. 361 ; fossil remains, 377

Smith, Dr. A., his travels in S. Africa, i.

224; ii. 377
Col. H., on ethnology, i. 389, 396,

404

Captain W., ii. 194

Inlet, ii. 492

R., ii. 488
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Smyrna, i. 314; ii. 29, 30

Smyth, Admiral, his Celestial Cycle, i. 26, 45

K., ii. 443

Snake R., ii, 406

Sneeberg, ii. 297

Sniewberge, ii. 380, 387

Snipes, i. 363

Snow, i. 211, 212 ; line of perp., ii. 210

Soarez K., ii. 441

Soaumer-sou R., ii. 2S0

SoL-iety Is., ii. 465

Soda, a metallic element, i. 195

Soganozo R.,ii. 441

Sogdiana, ii. 52 €( seq.

Sogdii Moutes, ii. 23

Soghla L., ii. 278

Soignies Forest, ii. 329

Soil, its influence on vegetation,!. 323—325

Soj R., ii. 305
Soke Inlet, ii. 490
Solander Cape, ii. 538
Solenoe Laguncs, ii. 304

Soleny, ii. 4 1)4

Solfat Crumtsi, ii. 251

Soli, ii. 35

Solids, a form of matter, i. 190

Solium, ii. 7 7

Soloce, ii. 50

Soloe, ii. 99

Solombo Is., ii. 618

Solor, ii. 521

Solstices, i. 13

Solstitial Colure, i. 31, 34 ; points, 40, 44

Solymi, ii. 33

Somersetshire, liassic rocks in, i. 307

Someryille's Physical Geography, i. 189,230

Somerville, Mr., his travels in S. Africa, ii.

377
Somes Port, ii. 4C3

Somionoff Cape, ii. 498

Somkliiti, ii. 260

Somma Mt., ii. 353

Somme R., ii. 331

Sone R., ii. 237

Songari R., ii. 250

Song-yuu, discovers sources of Upper Oxus,
i. 219

Sonera, Cordillera de, ii. 40 1

Sonsonate Road, ii. 484

Sooloo Is., ii. .'i2 4

Soona Sierra, ii. 339

Soormal R., ii. 238

Sophene, ii. 45

Sophico Mts., ii 359

Sorato, Nevado de, ii. 437, 438

Sorell Cape, ii. 540

R., ii. 515

Sorgues R., ii. 345

Sorsogon Hr., ii. 522

Sosna R., ii. 305
Soss R., ii. 320

Soto, F. de, liis travel, ii. 394

Sotoane Is., ii. 471

Soukhona R., ii. 310
Soula R., ii. 305

Kouli I., ii 514

Soulu Derbcnd, ii. 292

Sound, jilienonicjua of, i. 203, 278

meaning of term, i. 418

Sourabaya, ii. .'; I 9

Sousandji R., ii. 279
South Cape, ii. 463

Georgia, ii. 453

Orkneys, ii. 458

Sea, discovery in the, ii. 170, 192
et seq. \ vegetation in islands, i. 332 et seq.

Shetlands, ii. 458
Southern connecting current, i. 236
Sowra R., ii. 307

Soya Cape, ii. 500, 501

Spain, central plateau, i. 223 ; mountains,
226; minerals, 295; Silurian rocks, 303 ;

tertiary deposits, 313 ; early inhabitants,

396; desc.geog.,ii. 119 ,et seq.,337 et seq.,

369

Spalatum, ii. 99

Spandau Gorge, ii. 316

Spaniards, their discoveries, ii. 164

Spanish Pk., ii. 402

R., ii. 415

Sparta, ii. 93

Spasines, ii. 47

Spauta L., ii. 49

Spectrum, prismatic, i. 83 ; secondary, 84

Speke,Capt.,ii. 390

Spencer Cape, ii. 493

Gulf, ii. 535,530
Spercheius R., ii. 76

Spesshardtwald, ii. 314

Sphacteria I., ii. 92

Sphagna, turf plant, i. 324

Spherical triangles, i. CO

Spica, a star belonging to Virgo, i. 4 2

Spiders, i. 369

Spilbergen, Geo., liis voyage, ii. 171

Spirling-see, ii. 308

Spit, meaning of term, i. 419

Spiti R ,
ii. 230

Spitzbergen, i. 233 ; glaciers, 212, 253

Spitzkop, ii. 380

Spix and Martins on Cafusos, i. 403

Splugen Pass, ii. 290

Spokane R., ii. 406

Spoletiura, ii. 107

Sponges, fossil, i. 387

Sporadcs Ise., ii. 97, 98

Spree R., ii. 316

Spring R., ii. 646

Springs, i. 238, 239

Spurn Pt., wearing of cliffs, i. 256

Squinvl, i. 357 ; fossil remains, 376

Staaten I., ii. 474, 499

Stafl'a I., basaltic rocks in, i. 2 87

Staflbra R., ii. 348

Statfordshire coal-field, i. 305

Stanford E., liis route-map, ii. 208

Stansbury, Col., ii. 398

Stars, tlu'ir fixity and permanency, i. 3 ;

catalogues of, 5 ; ancient opinions as to,

ib.; their classification, 25 ; to find lat. by
means of, 125

Statistics, of the human race, i. 409 ; geo-

graphical, 433

Statonicaia, ii. ^,3

Staunton on the Yellow Sea, i. 259

R.,ii. 423

Stavros Tchai K., ii. 2 79

Steegerwald, ii. 296

Steep Point, ii. 534

Stcffcns on vertical contour, ii. 208
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Steinhuder L., ii. 317

Stellar aberration, i. 75

Stelvio Pass, ii. 350
Stentoris L., ii. 65

Stenyclarus, ii. 91, 92

Stephanus, geogr. diet, by, ii. 21

Stephen R., ii. 546

Stephens Mount, ii. 491

Port,ii. 539

Passage, ii. 4 93

Stephenson, R., on Isthmus of Suez, ii. 272

Steppes, i. 218, 219 ; meaning of term, 425

Stereographic projection, i. 147, 153

Stettiner Haflf, ii. 315

Stewart, D., on the term '

Valley,' i. 424

I., ii. 462

Steyer R., ii. 294

Stiris, ii. 80

Stockholm, ii. 361

Stokes, Capt., ii. 195, 533, 542

Mt., ii. 438

Point, ii. 473

Range, ii. 532

Stokoe, Lieut., liis travels in Africa, ii. 376

Stonesfield slate, i. 308 ; fossil remains in,

374—380
Stor Afvan L., ii. 312

Storer, Dr., on range of fishes, i. 350

Storm Bay, ii. 546, 547

Stormberg, ii. 386
Storsion L., ii. 312

Stor Umea R., ii. 312

Stour, tertiary deposits on its banks, i, 313

Strabo, ii. 17

Strachey, Capt. R., the Himalayas and

Tibet, ii. 226, 228 et seq., 236

Stradbrooke I., ii. 539

Strait, meaning of term, i. 418

Stratification, i. 296—298
Straton R., ii. 49

Stratonis Turris, ii. 61

Stratus, ii. 77
clouds so called, i. 210

Stream, meaning of term, i. 427

Strike of strata, i. 296

Stroganoff Bay, ii. 601

Stromboli volcano, i. 273

Strong I.,ii. 470

Strongyla I., ii. 118

Strongylus M., ii. 50

Struma R., ii. 357

Strymon R., ii. 68

Strymonicus Sinus, ii. 68

Strzelecki, his travels, i. 175 ; ii. 543
. Peaks, ii. 545

Styria, tertiary deposits in, i. 313

Stubbs, Capt., ascends Gambia, ii. 375

Sturgeons, fossil remains of, i. 380, 381

Sturt, Capt., i. 175 ; ii. 529, 542, 513

Stymphalus, ii. 95

Styr R., ii. 304, 305

Styra, ii. 83

Styrian Alps, ii. 291

StyxR., ii. 97

Suabian Alps, ii. 296, 367

Suastus R.,ii. 56

Subunrecka R., ii. 242

Suculse, Latin name for Plyades, i. 38

Sudetengebirge, ii. 314
Sudeti Montes, ii. 129, 297

Suessiones, ii. 126
Suevic Race, ii. 130

Suez, ii. 272, 380
Suffeid Koh, ii. 267

Sugana Defile, ii. 350

Sugar-cane, its culture, i. 336

I., ii. 415

Sugawa R., ii. 502
Suiano Gawa R., ii. 502

Suieh-ling M.,ii. 245

Suindinum, ii. 124

Suiones, ii. 129
Suisun Bay, ii. 487
Sulea R., ii. 312
Sulieman Mountains, ii. 231, 267

Sulietelma, ii. 311

Sulina, Mth. of Danube, ii. 301

Sulmo, ii. 110

Sulphur, a non-metallic element, i, 194
Sultan Dagh, ii. 275

Sumatra, i. 354 ; ii. 516—518

Sumba, ii. 521

Sumbang Volcano, ii. 520

Sumbawa, ii. 520
Summer Colure, region of, i. 37

Sun, its proper motion, i. 12 ; pole of, 34 ;

measures solar time, 56 ; to find time of

rising, 68, 69; observation of its altitude,

139; its magnitude and density, 186;
gates of the, ii. 4

Sunda Is , volcanic group, i. 271

Strait, ii. 518

Sunday I., ii. 463

Sunderbunds, i. 247 ; ii. 233

Sung Kiang R., ii. 248
Sunium Pr., ii. 70, 86

Superior L., i. 242
;

ii. 414

Supin R., ii. 233
Suren R., ii. 324

Surf, meaning of term, i. 422

Suriaou L., ii. 280

Surigao Road, ii. 523
Surinam R., ii. 444

Surrey, upper greensand in, i. 311

Susiana, ii. 49 et seq.

Susquehanna R., ii. 422

Susui.ii. 467

Sutlej R., i. 247 ; ii. 229 et seq.

Sutschava R,, ii. 301
Suwonada B., ii. 503

SvietaR„ii. 308
Svislotch R., ii. 305
Swaatscha Bay, ii. 496

Swakop R., ii. 390

Swamp, meaning of term, i. 425
Swan Port, ii. 546

River, ii. 629, 534, 543

Sweden, elevation of land in, i. 279, 280 ;

tin mines, 295; ethnology, 396; ii. 311,
362 ; see also Scandinavia

Swine, the, i. 361, 405

Switzerland, its glaciers, i. 263 ; lower green-
sand, 310

; tertiary deposits, 313 ; diluvial

phenomenon, 315 ; ii. 366

Sybaris, ii. 115

Sydney, ii. 541, 542

Syene, ii. 136

SylinK lae., ii. 128

Syme, ii. 33

Synnada, ii. 39
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Syracusse, ii. 117

Syria, i. 275 ; ii. 5(5 et seq., 221, 268

Syriae Portae, ii. 35

Syrias or Lepte Pr., ii. 20

Syrinx, ii. 51

Syro-Arabian languages, i. 400

Syros I., ii. 98

Syrtica, ii. 137

Syrtis Minor et Major, ii. 137

Systems, geological, i. 297
Szala B., ii. 294

Szamos R., ii. 300

Tabak-sou, ii. 280

Tabariyah L., ii. 270

Table-lands, i. 218; of the Old World,
223—225

Mountain, ii. 380

Taboga, ii. 482
Tabor M., ii. 59

Tabou Hr., ii. 467
Taburnus M., ii. 113

Tacazze R., ii, 383

Tachompso I., ii. 135

Tacitus, i. 257, 401, 408

Tacoary R., ii. 452
Taenarum Pr., ii. 70, 92

Tae-tan I., ii. 508
Ta;zalum Prom., ii. 127

Taghannac Mts., ii. 419

Tagliamento R., ii. 352

Tagne I.,ii. 512

Tagus R., its extent, i. 240; desc. geog., ii.

65,119,340,371
Cove, ii. 480

Tahaa, ii.466

Tahiti, ii. 465
Taho Point, ii. 526

Tahtaly R., ii. 281

Tai-hou Lake, ii. 246

Takaka R., ii. 400

Takala B., ii 504

Ta-kao,ii. 507

Takatsi G., ii. 504
Take I., ii. 505

Takesima I.,ii. 504

Ta-Kiang R., ii. 240

Talang Volcano, ii. 517
Talbatchin R., ii. 253

Talbot R., ii. 417

Talendjny Is., ii. 520

Taletum M., ii. 93

Talofka R.,ii. 497

Talu Ilr., ii. 465
Tamada 1$., ii. 503

Tamar I. and Cape, ii. 474

R.,ii. 515
Tamarus R., ii. 127

Tambelan Is., ii. 513

Tambu !{., ii. 445
Tamesis R., ii. 127

Tamiagua I., ii. 429

Tamoin R., ii. 429

Tamsin Ilr., ii. 509

Tanaga, ii. 494

Tanager R., ii. 115

Tanagra, ii. 82

Tanais, ii. 54, 132

Tanaro R., ii. 348

Tanarus II., ii. 104

Tanega-sima I., ii. 505

Tang Kiang R., ii. 248

Tangents, i. 60; table of, 142

Tangier Cape, ii. 380

Tangun Khangai Ms.,ii. 252

Tanis, ii. 134
Taniticum Ost., ii. 133

Tanna, ii. 468
Tanok B., ii. 497
Tantatam I.,ii. 513

Tapajos R., ii. 450

Tapanuli Bay, ii. 517

Tapliiassus M., ii. 70

Taphiorum lae., ii. 77

Tapirs, i. 361

Taprobane I., ii. 56

Tapty R.,ii. 240

Tapuri Montes, ii. 54

Tarai Swamp, ii. 235

Tarantaise, oolitic group of the, i. 292

R., ii. 345

Tarbelli,ii. 122

Tarentinus Sinus, ii. 102

Tarentum, ii. 115

Tareza R., ii. 300
Tarim Plateau and R., ii. 250, 251

Tarium, ii. 120

Tarku R., ii. 250
Tarn Mount, ii. 473

R., ii. 336
Taro R., ii. 348

Tarphe, ii. 79

Tarquinii, ii. 108

Tarraco, ii. 120

Tarshish, ii. 120

Tarsus, ii. 35

R., ii. 25, 282

Tartars, Missions to the, ii. 147

Tartarus, ii. 4, 104

Tartary, fauna of, i. 351
G. of, ii. 499

Tarusates, ii. 122

Tarvedum Prom., ii. 127

Tarvis Pass, ii. 292

Tasman, his voyage, ii. 172, 541, 547

B., ii. 400

Head, ii. 546

Tasmania, ii. 544 ct seq.

Tata Lacus, ii. 30

Tati Yissi Cape, ii. 503
Tatouche Is., ii. 489
Tatra Mts.,ii. 297
Tatros R., ii. 301

Tatsupi-saki Cape, ii. 504
Tauber R., ii. 320

Tauchira, ii. 130

Taulantii, ii. 100

Taun-nhng I., ii. 507
Taunus Mons, ii. 129

Taupo L., ii. 459

Tauri, ii. 132

Taurini, ii. 104, 105

Taurij)yla3, ii. 35

Taurisci, ii. 131

'i'auromenium, ii. 117

Tauro-scytha;, ii. 132

Taurunum, ii. 131

Taurus, constellation, i. 37, 48

Ms., i. 227 ; ii. 22, 24, 44, 202

Taussengebirge, ii. 314
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Taute R., ii. 332
Tava R., ii. 127

Tavium, ii. 40

Tawally I., ii. 52G
Tawee Tawee Is., ii. 52-1

Taxila, ii. 5fi

Taygetus M., ii. 70, 92

Tayloc Bay, ii. 523

Tayo R., ii. 522

Taytao Cape, ii. 475
Tazioro I., ii. 502
Tchaoun R., ii. 253
Tcharin L., ii. 246
Tchastic Is., ii. 494

Tcliatyr Dagli, ii. 306
Tchekcrek-sou R., ii. 279

Tche-Kiaiig, i. 246

Tcliicliagoif Cape, ii. 505
Tdiinar Tchai R., ii. 282

Tchingis Hills, ii. 258

TcliirfPass, ii. 291

Tchitchek Dagh, ii. 2 77

Tchoni R., ii. 258
Tchoruk R., ii. 261
Tclioruk-sou Gheul, ii. 2 78

Tchoterlu R., ii.279

Tea plant, its culture, i. 336

Teanum, ii. 114
Tearus R., ii. 65

Teate, ii. 110

Tebang Mt ,ii. 516

Tecazze, cataracts of the, i. 243
Tech R., ii. 346
Teches M., ii. 42

Tectosages, ii. 40

Teesdale, basaltic rocks at, i. 2 83

Teesta R., ii. 234

Tegea, ii. 96

Tehuantepec, G. of, ii. 484

Tekedere R., ii. 357
Teleboas R., ii. 45

Telegoul R., ii. 304

Telekou L., ii. 258

Teleosaurus, fossil remains of, i. 379

Telescope, a means of ascertaining direc-

tion, i. 93 ; astronomical, 99, 110

Telethrium M., ii. 83

Teletskoi L., ii. 255

Telmessus, ii. 33

Telos I., ii. 98
Temes R.,ii. 301

Temiscaming L., ii. 417

Temiscouata L., ii. 420

Temnus, ii. 25, 27, 29

Tempe, Vale of, ii. 69, 74

Temperate Faunas, i. 349—352

Temperature, lines of equal, i. 213, 214 ; of

the ocean, 230; changes effected by
alterations of, 251; of the interior of the

earth, 263 ; influence on vegetation, 321 ;

ii. 360

Tende, Col de, ii. 344

Tendre Mt., ii. 321

Tenedos, ii. 29

Tene Gawa R., ii. 502

Teneriffe, Peak of, chosen by Dutch for first

meridian of long., i. 181

Tenger Mt., ii. 520

Tenghiz L., ii. 252

Tengkiri-nor, ii.250

Tenimber Is., ii. 521
Tenkiri L., ii. 250
Tennessee R., ii. 412

Tenochtitlan, ii. 428
Tenore M., on Neapolitan Flora, ii. 3 73

Tenos I., ii. 97

Tcnqucn, ii. 510

Teos, ii. 30

Tequendama Fall, ii. 441
Terchiin-sou R., ii, 2 79

Teredon, ii. 47

Tereiro R., ii. 453
Terek R., ii. 306

Tergeste, ii. 106

Terglou Mt., ii. 291

Tergova Pass, ii. 297
TeriniBua Sinus, ii. 102
Terme R., ii. 279

Terminology, astronomical, i. 49— i>6 ; geo-
graphical, 414—445

Terminos L., ii. 4 30
Tern ate I., ii. 625

Terracina, ii. 112
Terra del Fuego, ii. 474
Terrestrial Globe, i. 143—145

magnetism,!. 196
Terror Mt., ii. 457

Tertiary period, i. 299 ; rocks of, 31 1—315 ;

fossil remains in, 375, 376, 390
Tertza R., ii. 307
Tessino R., ii. 348

Testacea, distribution of the, i. 3 70
Tet R., ii. 346

Tetrapolis, ii. 86
Tetrasi Mt., ii. 359
Teturoa Is., ii. 465

Teucteri, ii. 130

Teus, ii. 30

Teuthrania, ii. 28

Teuthrone, ii. 93

Teutonbergerwald, ii. 129, 314
Teutonic race, i. 396, 401
Teverone R., ii. 354

Thalama;, ii. 90

Thales, ii. 6

Thaliain R., ii. 244

Thallophytes, i. 321

Thames, its extent, i. 240 ; tertiary deposits
in its valley, 313

R., Canada, ii. 416

R., New Zealand, ii. 459

R., U. S., ii. 422

Thamondacana, ii. 139

Thapsacus, ii. 57

Thapsus, ii. 137

Thasos, ii. 66

Thaumaci, ii. 75

Thaya R., ii. 299

Theba;, ii. 82, 135

Pthiotides, ii. 75

Thebais, ii. 134

Thebe, ii. 29

Theiss R., ii. 300

Themanites, ii. 62

Themiscyra, ii. 42

Thenard, analysation of air by, i. 199

Theodorias, ii. 138

Theodosia, ii. 132
Theon of Alexandria, his formula for finding

the rising of the Dog Star, i. 40
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Thera I., u. 98

Therapne, ii. 93

Therma, ii. 68
Thermse Himerenses, ii. 118
Thermaicus Sinus, ii. 68
Thermal springs, i. 265, 266; plants tliat

vegetate in, 329

Thermopyla;, ii. 70, 7G

Thermum, ii. 78

Thespia;, ii. 82

Thesprotia, ii. 73

Thessalia, ii. Tiet seq.

Thessalon Ii., ii. 41-5

Thessalonica, ii. 68

Theuprosopon Pr., ii. 58

Tliian-schan Mts., i. 227; ii. 251

Thibet, its table-land, i. 211, 224 ; its water-
shed and valley, ii. 228, 236

Thiele K., ii. 323

Thinae, ii. 55
Thistle I., ii. 535

Thomson, Capt., ascends Gambia, ii. 375

Cooper, travels in Africa, ii. 378
Thoni Prom., ii. 99

Thoricus, ii. 70, 86

Thoroglou Pass, ii. 2 74

Thorzburg Pass, ii. 297

Tliospites L., ii. 45
Thousand Islands L , ii. 417

Thracia, i. 303; ii. 65 et seq.
Thracian tribes, i. 396 ; ii. 26

Thraustus, ii. 90

i'hree King Is., ii. 409

Rivers, ii. 418

Thria, ii. 85

Thronium, ii. 79

Thryon, ii. 91

Thucydides, ii. 1 2

Thucz, thermal spring at, i. 265

Thule, ii. 12s
Thun L., ii. 323
Thunder 15., ii. 414
Thur U., ii. 320

Thuria, ii. 92

Tluirii, ii. 115

Thuringerwald, ii. 31';

Thuringia, ii 367
Thurloo I., ii. 491

Thyamus M., ii. 76

Thyatira, ii. 31

Thymbra, ii. 28

Tliymbres U., ii. 38

Thynibrium.ii. 39

Thyni, ii. 40

Thyrea. ii. 95

Thyssageta;, ii. 55
Tian .Shan Sis., ii. 2.")7

Tiassa !£., ii. 93

Tiber U., ii. 354

Tiberias, ii. 61

L., ii. 59, 270

Tiboris K., ii. 10.'

Tibi.scum, ii. l.;l

I ibur, ii. 1 1 2

Tiburoii 1., ii. Is.-,

Tiburtina \'ia, ii. 1 I •;

Ticino It., ii. .'Ms

liciiiuui, ii. lO.'i

Ticinus l{., ii. 10 \

Tides, i. 2.';i, 'j:'.-:

II.

Tie-pak Ilr., ii. 511
Tierra del Fuego, i. 229; glaciers in, 253 ;

boulders, 254; elevation of land, 281;
Silurian rocks, 302

Tiete K., ii. 452
Tifati Montes, ii. 113

Tigel K., ii. 497

Tiger, the, i. 356, 357 ; fossil remains, 375

Tigranocerta, ii. 45

Tigre, ii. 382

Tigris, i. 248 ; ii. 23, 45, 264 et seq.
Tikinos L., ii. 357
I'ilaventus R., ii. 106

Tilestone, i. 303

I'ilgate beds, i. 309
Tilias Tchai K., ii. 279

'Till,'i. 313
Till R., ii. 341

fimbuctu, ii. 375

Time, sidereal and solar, i. 56 ; of a star's

tran.sit, 119; determines longitude, 128

Timor, ii. 521

Laut, ii. 521
Tinas Dagh, ii. 274

Tinevelly, ii. 242

Tingeram K., ii. 513

Ting-hae, ii. 508

Tingis, ii. 138
! Tinhora, I., ii. 511

Tinia R., ii. 107

I

Tinto R., ii. 339, 429, 430

Tioughe R., ii. 389
i Tiparenus I., ii. 95

; Tiphsah, ii. 57

Tipitapa R., ii. 430

i Tirhi, ii. 233

Tiryns, ii. 94

i Tisekailas M., ii. 228
! Titaresius R., ii. 74
: Titicaca L., i. 248; ii. 439

1

Titterstone Clee, basalt at, i. 287

j

Tittheum M., ii. 94

riotse R., ii. 3S7

I Tmolus 3Is., ii. 29, 275
! Toadstone, i. 287

j

Toak R., ii. 264

I

Toan-hu Lake, ii. 246

Tobacco, culture of,i. 3ol
I 'I'obique R., ii. 420
'

Tobol R.,ii. 255
i Tobolsk, ii. 256

I'ocantins R.,i. 240 ; ii. 450
I'occia R., ii. 348

, Tocoto R., ii. 413

[

Toda Gawa R., ii. 502
Tolino Inlet, ii. 492

j

Togata, ii. 104
I lul<mclii R., ii. 2(JH

Tola R., ii. 254

Tolbach Gorge, ii. 295
I Tolbad Pass, ii. 292

I
Toledo, longitude of, i. 182

i
Toletum, ii. 12 1

Tolima Pk., ii. 439

Toli.stobogi, ii. 40

Tolophon, ii 79

Tolosa, ii. 123

! Toluca, ii. 429
Tom Mt., ii. 419

loinbidgee R., ii. 413

Ii
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Tomboro Volcano, ii. 520
Tomenis K., ii. 52

Toniis, ii. G7

Tonal Mt., ii. 350

Tondja It., ii. 357

Tonga Is., ii. 468

Tongeu Pk., ii. 511

Tongue, nie.ining of term, i. 419
Tonin Capo, ii. 498

Is., ii. 519
Tonkin G., ii. 510

Tonquin, ii. 2 44

Tons K., ii. 233

Ton-sang Hr., ii. 508

Toolyan Bay, ii. 524

Toombuddery K., ii. 241

Toongabuddra K., ii. 241

Toplitz, thermal springs at, i. 2fi5, 2SG

Topographical maps, i. 1C3, 1G5— 173

Topolias L., ii. 358

Topo-zero, ii. 310
Tordera Ter Fluvia, ii. 342

Toregane L-, ii. 504
Toriwisaki Cape, ii. 501

Torment Cape, ii. 533
Tormes R., ii. 341

Tornadoes, i, 207
Tor Lake, i. 248
Tornamoi Cape, ii. 501
Tornea R. and L., ii. 312
Tornese Cape, ii. 358
Toronaicus Sinus, ii. C8

Torre R., ii. 352
Torrens Lake and R., ii. 53G, 540

Torres, his voyage, ii. 171, 541

Strait, ii. 527
Vedras Mts., ii. 339

Torrisdals R., ii. 313

Tortoises, i. 364
Tosa Cape, ii. 504
Tosco Cape, ii. 486

Tosing-gawa R., ii. 504
Toti L., ii. 251

Toucans, i. 363

Toucques R.,ii. 332

Tourmalet Pass, ii. 335

Touz Gheul, ii. 278
Touzla R., ii. 281

Tower I., ii. 480

Rock, ii. 494

Town, meaning of term, i. 437

Townshend Port, ii. 489

Toxandri, ii. 125

Toyama B., ii. 503

Trachis, ii. 76

Trachonitis, ii. 60

Trachytic rocks, i. 288
Trade winds, i. 205

Trajanopolis, ii. 35, GG

Tralles, ii. 32

Transit instrument, i. 8, 54, 109—131

of a star, i. 119—123, 125—127
of the moon, i. 130, 131

Trap rocks, i. 289

Trapezus, ii. 43

Trassen R., ii. 294

Trasymenus Lacus, ii. 107

Traun K. and L., ii. 294

Travancore, ii. 240
Trave R., ii. 317

Travus R., ii. 65
Trcbia R., ii. 104, 348
Trebintitza R., ii, 35G
Tremouille I., ii. 534
Trent R„ Canada, ii. 417
Trerus R., ii. 112

Tresa R., ii. 348
Tresero Mt., ii. 350

Tres Montcs Cape, ii. 475
Puntas Cape, ii. 475

Treviri, ii. 125
Triassic system, i. 307

Tribactra, ii. 52

Triballi, ii. 66

Tribocci, ii. 125

Tricassi, ii. 124

Tricastini, ii. 123

Tricca, ii. 75

Trichonis L., ii. 78

Tricorythus, ii. 86

Trident Mount, ii. 47C

Tridentum, ii. 130

Triel, M. Dupin, maps by, i. 167

Trieste, Gulf of, accessions of land in the,
i. 259

Trigonometry, spherical, i. 22, 58, GO

Trikaranon M., ii. 88
Trileucum Prom., ii. 119

Trinidad, G. of, ii. 475

R.,ii. 413

Trinobantes, ii. 127

Triopium Pr., ii. 26, 32

Triphylia, ii. 90, 91

Tripodiscus, ii. 87

Tripolis, ii. 58

Tripolitana, ii. 137

Trisanton R., ii. 127

Tristan, Nunc, his voyage, ii. l.'iO

Tritaea, ii. 90

Triton R., ii. 137

Troas, ii. 28

Trobriand Is., ii. 529

Trocmi, ii. 40

Troezen, ii. 71, 95

Trogilium Pr., ii. 26, 30

Trogitis L., ii 38
Trois Ellions, Mt. des, ii. 343

Troja, ii. 26, 28

Trondjem, its temperature, i. 213

Tropical faunas, i. 352, 3," 3

Trotter, Capt., ii. 378——— Mr., his travels in S. Africa, ii. 077

Tsampas, ii. 358

Tsana L., ii. 383

Tsang-min I., ii. 247

Tschitschagoif Bay, ii. 495

Tschudi, on change of level in Brazil, i. 277

Tshamy L., ii. 255

Tsien-Tang-Kiang R., ii. 246

Tso Lanak, or Rakas Tal L., ii. 229

Tsugar Strait, ii. 504
Tsukurase I., ii. 506
Tsus-sima I., ii. 506

Tua;sis JEst, ii. 12 7

Tuberous roots, range of, i. 335, 33G

Tuekey, Capt., ascends Congo, ii. 3 76

Tuder, ii. 107

Tufa, i. 288

Tugursk B., ii. 497

Tukela R., ii. 3S9
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Tule Lakes, ii. 407

Tullum, ii. 125
Tullus M., ii. 101
Tulotir Is., ii. 524
Tumbes R., ii. 478

Tumulus, ii. 86

Tunes, ii. 137

Tung-mung I., ii. 508

Tungri, ii. 125

Tunguska E., ii. 255
Tunis, ii. 392

Tunting Lake, ii. 24G

Tunuyan K., ii. 453

Tupica, Bay of, ii. 479

Tupungato Pk., ii. 438
Turanian languages, i. 398, 399

Turdetani, ii. 120

Turduli, ii. 120

Turijapu 11., ii. 454

Turkey millet, i. 331

the, i. 363

Turnagain R., ii. 408

Turones, ii. 124
Turres Lapidese, ii. 54

Turtles, i. 3G4
Turtle Is., ii. 534
Tusca R., ii. 137

Tuscany, i. 262, 396

Tusci, ii. 102

Tusculum, ii. Ill
Tutchin I., ii. 506

Tutsi-garo R., ii. 505
Tuxtla, ii. 428

Tuyra R., ii. 431, 481
Tweed R., ii. 540

Twilight, an atmospheric phenomenon, i. 200
Twofold Bay, ii. 538
Two Mountains L., ii. 417

Tyana, ii. 37

Tyanitis, ii. 36

Tylus I., ii. 63

Tymphe M., ii. 69

Tymphrestus Mt., ii. 70, 355

Tyowan Ilr., ii. 509

Tyi)hoons, i. 207

Typing I., ii. 509

Typoong Ilr., ii. 509

Tyras, ii. 132

Tyrol, metamorphic rocka of the, i. 293;
minerals, 295

Tyrolese Alps, i. 226

Tyrrheni, ii. 102, 103

'iyrone, coal-/ield near, i. 306

'J'yrus, or Tyre, ii. .OS

Tysami Inlet and Mound, ii. 509

Tysammu Ilr., ii. 510

Ty.sdrus, ii. 137

Tys Fiord, ii. 313

Tyshan Is., ii.511

Ualan, ii. 470
Uaski B., ii. 497

Lbaye R., ii. 346

L'berlingen L., ii. 319

Ubii, ii. 125
I'cker R., ii. 315

Ldinsk, ii. 254

Udon R., ii. 54

I'garyk Is., ii. 471

l.'iliau, ii. 472

Ukraine, ii. 364
Ulbonski B., ii. 49 7

Ulea R., ii. 311
Ullal bund, ii. 232
Ulua E., ii. 430

Umbria, ii. 106 et seq.
Umbro R., ii. 107

Umea, ii. 312, 361

Umpoota R., ii. 389

Umqua R., ii. 407, 488
Umzimvubu R., ii. 389
Underwood Port, ii. 461

Unelli, ii. 124
Uniana Mt., ii. 442
Union Strait, ii. 398

United States, plains of the, i. 223; minerals,
295 ; cretaceous rocks, 311 ; temperate
fauna, 350, 351

Counter Current, 237

Unstruth R., ii. 316

Uossyam Cape, ii. 500

Ur, ii. 46, 141

Ural Mts., i. 227; granite of, 290 ; Silurian

rocks, 302 ; ii. 393

R., i. 248 ; ii. 307

Uranus, its motion, i. 19

Urdaneta, his voyages, ii. 164

Urgas R., ii. 243

Urgel R., ii. 242

Urghuudaub R., ii. 266
Uri L., ii. 323

Urimeyah L., ii. 262
Urmstons B., ii. 511
Urre L., ii. 453
Ursa Major and Minor, see Great and Little

Bears

Uruguay R., ii. 453, 456
Uruni R., ii. 446

Urup T., ii. 499

Usalghoi R. and G., ii. 497
Usborne Port, ii. 533

Useful Knowledge, Soc. for DilT. of; iin

maps, i. 26, 45
Usima Bay, ii. 502
Usimra I., ii. 501
Usinsk Bay, ii. 495

Usipetes, ii. 129

Uspe, ii. 54
Ussiri R., ii. 250
Ust Urt, ii. 259

Usumasinta R., ii. 430
Utah L., ii. 404

Utica, ii. 137

Uxantis I., ii. 124

Uzedom I., ii. 315

Vaal It., ii. 387
Vacca. ii. 138

Vacca;i, ii. 121

Vadimonis L., ii. 10 7

Vaga R., ii. 310

Vagienni, ii. 104

Vagoritum, ii. 124

Vahalis R., ii. 122

Vahine, ii. 4 65

Valais, ii. 344

Valdai Hills, ii. 303

Valdcz Is. and Inlet, ii. 131

Valdivia III'., ii. 476

Valeiitia.ii. 116, 121, 126, 127
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Valentine Peak, ii. 545
Valeria Via, ii. 116
Valka 1?., ii. 307

Valley, meaning of term, i. 424
Vallum Antonini, ii. 126, 128

Valparaiso, i. 281 ; ii. 477
Val Sabbia, ii. 349

Valteline, ii. 349
Van Lake, ii. 262

Vancouver, Capt., ii. 184, 185

I., ii. 426, 490 et seq.

Vandalici Monies, ii. 129
Van Diemen Gulf, ii. 531

Land, 1. 306 ; ii. 193

Strait, ii. 505

Vangiones, ii. 125

Vanikoro, ii. 468
Van Siebolcl, ii. 195
Vanua Levu, ii. 467
Var R., ii. 346

Varar, ii. 12 7

Vardanus 11., ii. 54
Vardar R., ii. 357

Varduli, ii. 121

Varela Cape, ii. 512
Varibovo 3It., ii. 35->

Varonetz R., ii. 305

Varsa, ii. 56

Vasates, ii. 122

Vascones, ii. 121

Vatchka R., ii. 310

Vavao, ii. 468

Vavitao, ii. 466

Veclit R., ii. 327, 328
Vectis 1., ii. 128

Vega, a star belonging to Lyra, i. 42

Vegetation, i. 318—338; ii. 359, 423

Veil, ii. 108

Velasquez and Gamma, lay down position
of Mexico, i. 175

Velathri, ii. 108

Velia, ii. 116

Velika R., ii. 309
Velinus R., ii. 107, 109

Veliocasses, ii. 124

Velitrse, ii. 112

Vellavi, ii. 123
Vellore R., ii. 242

Venafrum, ii. 114

Veneda;, ii. 132

Venedici Monies, ii. 132
Veneta; and Veneti, ii, 124— Alps, ii. 101

Venetia, ii. 106

Venetian Lagunes, ii. 352

Venetians, their commerce, ii. 146

Venetorum la;,, ii. 124
Venetus L., ii. 130
Ventous Mt , ii. 344

Venus, its proper motion, i. 17, IS

Venusia, ii. 115

Vera, ii. 49

Verbanus Lacus, ii 104

Vercellae, ii. 105

Verde, Cape, rollers at, i. 231 ; breed of

swine at, 405 ; desc. geog., ii. -"iSO

Sierra, ii. 403
Vcrdon R., ii. 346

Vergilia;, Latin name for I'leiades, i. "7

Vermejo and Vermelho Rs, ii. 4 51

Vermen R., ii. 312

Vernal Colure and Equinoctial Point, i. 35,

52, 53

Vernier, description of the, i. 107

Vernon Is., ii. 531

Veromandui, ii. 126

Verona, ii. 105

Vertebrata, classification of, i. 341, 344

Vertical direclion, i. 49, 50 ; plane, 50 ; wire,

117, 120; circle, 132

Contour, contrast in, ii. 208
Verubium Prom., ii. 127

Verulamium, ii. 128

Vescitani, ii. 120

Vespasiana. ii. 126

Vespucci, Amerigo, his voyage, ii. 155

Vestini, ii. 109

Frentani, ii. 103

Vesulus M , ii. 65, 101

Vesumna, ii. 122

Vesuvius, one-third of height composed of

ashes, i. 269; quantity ejected by, 270 ;

change of level in vicinity, 277; desc.

geog., ii. 113, 353

Vetch, Capt., R.E., i. 168
Vetera Castra, ii. 125

Vettones, ii. 120

Vetulonia, ii. 108

Vezere R., ii. 336

Vibo, ii. 116

Vibonensis Sinus, ii. 102

Vicenza, tertiary rocks near, i. 312

Victoria, ii. 542

Ilr., ii. 469, 490

Lake, ii. 537

Port, ii. 461

H., ii. 531, 532, 53C, 541

Strait, ii. 398
Vicus Judaiorum, ii. 134

Viducasses, ii. 124

Vienna, i. 313 ; ii. 365

Narbonensis, ii. 123

Vienne R., ii. 333
Vietsch glacier, i. 253 ; ii. 320

Vignmale Mt., ii. 335
Vilaine R., ii. 334

Vilcamayo R., ii. 446

Vilcanota Jits., ii. 438

Villalobos, his voyage, ii. 163
Villaret Cape, ii. 533

Villarica, ii. 476
Vilutchin I., ii. 496

Vinda, Nevado de la, ii. 43S

Vindelicia, ii. 130

Vindhya Range, ii. 237, 239

Vindili, ii. 129
Vindius M., ii. 55, 119

Vindobona, ii. 131

Vine, culture of the, i. 323, 336
Vinnius Mons, ii. 119

Vire R., ii. 332

Virgil, describes position of Dragon, i. 32

Virgin Cape, ii. 473

Virginia, coal beds of, i. 309 ; tertiary beds,

314; deer of, 359; fossils, 377

Virgo, constellation, i. 42. 48

Viroin R., ii. 329

Virunum, ii. 131

Visch R., ii. 387

Vision, i. 91—9n
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Viso Mt., ii. 343

Visontio, ii. 125

Vistrc K., ii. 346
Vistritza K., ii. 357

Vistula, i. 240; ii. 65, 129, 308

Visurgis, ii. 129

Viti Archipelago, ii. 467
Vitima R., ii. 253
Vivari L., ii. 356

Vivarrais, decomposition of granite in the,

i. 251

Vlaming, ii. 541

Vliegen I., ii. 465

VHgan Bay, ii. 523

Vocates, ii. 122

Vocontii, ii. 123

Vodsa R. and L., ii. 310

Vogcl, Dr.,ii. 378

Vogds Gebirge, formed by a basaltic plat-

form, i. 285; ii. 313

Vojoa L., ii. 430

Vojiizza R., ii. 356

Volaterrje, ii. 108

Volcae, ii. 123

Volcanoes, i. 266—272; volcanic regions,
284—287; fishes thrown up alive, 368;
ii. 289, 516 et seq.

Volcano Bay, ii. 501

Volga, i. 233, 248; ii. 306

Volkan I'ass, ii. 297
Volkhov R., ii. 310

Volsci, ii. 102, 112

Volsiniensis L., ii. 107

Volsinii, ii. 108
Volture Mt., ii. 353
Volturno R., ii. 354
Volustana Via, ii. 74

\'on Buch, on elevation of land in Scandi-

navia, i. 279 ; metamorphic rocks, 292 ;

extinct moUusca, ."83

Vorarlberg, ii. 291, 296

Vorginuni, ii. 124

Voring foss, ii. 313

Vosegus M., ii. 121

Vosges Mts., ii. 322, 366

Votes Mt., ii. 429

Vouga R., ii. 341

Vrachori L., ii. 357

Vraita R., ii. 347
Vries I., ii. 502

Vrolik, Dr., on the formation of the pelvis,

i. 393
Vulcania; la;., ii. 118

Vulka R., ii. 294

Vultur Slons, ii. 115

Vultures, i. •JG2 ; fossil remains, 378

Vulturnus R., ii. 102, 113

Vuna, ii. 467

Vung-cliao Hr., ii. 512

Vung-gang, ii. 512

Vurbas R., ii. 295

Vygl R., ii. 310

Vygo-zero, ii. 310

AVaag It., ii. 294, 300

Wady-el-Araba, ii. 271

"Wager 1., ii. 4 75

"VVahal R., ii. :J27

Wai llekeli I., ii. \h'J

Waikttto R., ii. 469

Waimea R. and I., ii. 461

Wain, see Great Bear

Waipa R., ii. 460
Wairau R., ii. 460, 461
Wairoa R., ii. 459, 460

Waitangi Bay, ii. 463

R., ii 462
Waitemata R. and Ilr., ii. 459

Waiteo, ii. 466
Wakefield R., ii. 536

Walcheren, ii. 329

Wales, elevation of coast in, i. 280 ; mine-
rals, 295; Silurian rocks, 301, 302; coal-

fields, 305; ethnology, 396, 401

Walker I., ii. 469
. L., ii. 405

Wallace, A. R., ii. 529
Wallenthal L., ii. 322

Wallin, Dr., on Arabian table-land, ii. 268

Wallis, Capt., his voyage, ii. 176

Walpole I., ii. 416

Wampoa Anchorage, ii. 511
Wanaka L., ii. 462
Wan-chew B. and R., ii. 508

Wanganui Hr., ii. 462

R., ii. 460

Wangaroa and Wangaruru Ilrs., ii. 459,460
Wanks R., ii. 430

AVarburton, Major, ii. 544

Wardour, wealden rocks in the vale of, i. 309
Warokauri I., ii. 463

AVaroo Bay, ii. 526

Wartha R.,ii. 315

Warwickshire, fossil remains in, i. 379
Washedcmoke R., ii. 421

Washington, longitude of, i. 182

I., ii. 469

Mt, ii. 419

Watcher-horn, ii. 320

Water, its constituents, i. 194 ; relation to

atmosphere, 208 ; changes produced by,
264—261 ; its extent, 417 ; not in motion,
426; in motion, 427; its distribution,
ii. 201 et seq.

Water-parting, meaning of term, i. 423
Waterhouse Bay, ii. 545
Waterloo Bay, ii. 545

Wattaree R., ii. 423

Watts, G., on lava-currents, i. 287

Waygiou, ii. 526

Wealden group of rocks, i. 309 ; fossil re-

mains in, 379, 380

Wear, mud held in suspension by its waters,
1. 259

Wea.sel, i. 357

Weber, I'rof., on the pelvis, i. 393

Weddell, Capt., ii. 194

Wei R.. ii. 246

Wciselburg R., ii. 294

Wellesley Is., ii. 531

Wellington I., ii. 461, 474, 475
———— Mount, ii. .')47

Valley, N.S. W., fossils in, i. 377
Wener [>., ii. 312

Wenlock shale, i. "02
Wenman 1., ii. 480

Wentworth, ii. .'^.42

Werner, on mineral veins, i. 293
Wernitz K'., ii. 298
Wcrra R., ii. 317
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Wescr, i. 240; ii. 317
Wcssel Is., ii. 531
West Indian Is., hurricanes of, i. 20"

; vol-

canoes, 271

Point, ii. 546
Westact R., ii. 298
Western Port., ii. 538

Wcsterwald, ii. 314

Westmoreland, old red sandstone of, i. 303

Westphalia, silurian rocks of, i. 301 ; grau-
wacke of, 302 ; ii. 364

Westritz R., ii. 315

Westwood, Mr., on fossil insects, i. 385
Wetter I., ii. 521

L., ii. 312

Wetter-horn, ii. 321

Whales, i. 366 ; fossil remains, 376

Whampoa I., ii. 248

Whang-ho R., ii. 507

Wheat, its culture, i. 334

Whidbey I., ii. 489
' Point, ii. 535

Whirlpools, i. 238, 422

Whitby, alum shale at, i. 308
White I., ii. 459

R., ii. 410
Earth R., ii. 410

Kile, ii. 383^-— Sea, ii. 310
White's Ephemeris, i. 58 ; Celsslial Atlas, 68
Whurdah R., ii. 241

Wicananish, ii. 492

Wickham, ii. 542

R., ii. 532
Wid R., ii. 295
Wide Bay, ii. 539

Wied R., ii. 327

Wieprz R., ii. 308

Wiesbaden, thermal springs at, i. 205
Wiesen R., ii. 324

Wight, I. of, weald clay in, i. 309 ; green-
sand, 310, 311 ; tertiary rocks, 312

Wihorlet Mts., ii. 303

Wilderness, meaning of term, i. 425

Wilia R., ii. 308

Wilkes, Commodore, ii. 194, 195

Wilkinson, Sir G., ii. 382

Willamette R., ii. 406, 488
William Mt., ii. 534

AVilloughby, Sir II., his voyage, ii. 1G3

Wilson Is., ii. 467
» Mount, ii. 545

Peninsula, ii. 538

Promontory, ii. 545

Wind, i. 199; its motion, 203; efTect on

climate, 214 ; action on the ocean, 230

River Mts., ii. 402

Windau R., ii. 309
Windel R., ii. 312

Windy L., ii. 420

Winnipeg L. and R., ii. 408, 409

Winnipegoos L., ii. 409

Winnipiscogee R. and L., ii. 422

AVinter Colure, region of, i. 42—45

AV'interberg, ii. 380

Wippach R., ii. 332

Wipper R., ii. 327
AVisconsin R., ii. 411

AVitchcgda R., ii. 310

AViugendake, ii. 505

Wizard Peak, ii. 534
AVofui Cape, ii. 501

AVolf, the, i. 356, 357 ; fossil remains, 375

I., ii. 417
AVollamai Cape, ii. 538
AA'ollaston I., ii. 474
AVolIen I., ii. 315

Wollongong, ii. 538

Wologda, ii. 363

Wolstenholme, Sir J., ii. 167
Woltawa R., ii. 316

Wombats, i. 362 ; fossil remains, 377

AV'ood, Lieut., discovers sources of Upper
Oxus, i. 219

its production, i. 319

meaning of term, i. 430

Woodpecker, the, i. 363

Woods, Lake of the, ii. 409

AVoody Point, ii. 491
AA'ooUaston L., ii. 407
AA^oxen R., ii. 309

Wrangell, Baron, his expeditions, ii. 175

Wrede, Baron de, visits Shoa, ii. 378
WuUer L., ii. 230
Wutach R., ii. 324
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