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PREFACE.

Havina been requested by the Editor of the
North British Iteview to give an account of a
work entitled Of « Plurality of Worlds, an
FExsay, T undertook the task, in the belief that
it contained sentiments similar to my own, and
that I should have the gratification of illustrating
and recommending a doctrine which had long
heen the creed of the Philosopher, and the hope
of the Christian. 1 was surprised, however, to
find that, under a title calculated to misleatl the
public, the author had made an elaborate attack
upon opinions consecrated, as I had thought, by
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Reason and Revelation ; and had, in concluding
his argument, not ounly adopted the Nebular
T'heory, so universally condemned as a danger-
ous speculation, but had taken a view of the
condition of the Solar System, caleulated to dis-
parage the science of Astronomy, and to throw
a doubt over the noblest of its truths,

Under ordinary circumstances I should have
contented myself with such an analysis and cri-
ticism of the work as could be given within the
narrow limits of a Review ; but while the bold-
ness of the author'’s speculations, and the inge-
nuity with which they were maintained, reguired
a more elaborate examination of them, the new
views which presented themselves to me during
the study of the subject, demanded a copious
detail of facts which could be given only in a
separate Troatise. 1 have, therefore, devoted
the priucipal part of the volume to a statement
of the arguments in favour of a Plurality of

Worlds, and have endeavoured, in the subse-



PREFACE. Vit

quent chapters, to answer the various objections
urged against it by the anthor of the Essay, and
to examine the grounds upon which he has at-
tempted to establish the extraordinary doctrine,
‘ that the Earth is really the lurgest planetary
body in the Solar System,—its domestic hearth,
and the only world in the Universe !”

S1 Leosaav's CoLLgag, BT ANpraw
April 834, 1854






MORE WORLDS THAN ONE.

INTRODUCTION.

THERE is no subject within the whole range
of knowledge so universally interesting as that
of a Plurality of Worlds. It commands the
sympathies, and appeals to the judgment of men
of all nations, of all creeds, and of all times ; and
no sooner do we comprehend the few simple
facts on which it rests, than the mind rushes
instinctively to embrace it. Before the great
truths of Astronomy were demonstrated—before
the dimensions and motions of the planets were
ascertained, and the fixed stars placed at incon-
ceivable distances from the system to which we
belong, philosophers and poets descried ia the
celestial spheres the abodes of the bleet ; but it
was not till the form and size and motions of

A
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the earth were known, and till the condi-
tion of the other planets was found to be the
same, that analogy compelled us to believe that
these planets must be inhabited like our own.

Although this opinion was maintained inci-
dentally by various writers both on astronomy
and natural religion, yet M. Fontenclle, Secre-
tary to the Academy of Sciences in Paris, was
the first individual who wrote a work expressly
on the subject. It was published in 1686, the
year before Sir Isuac Newton gave his immortal
work, the I’rincipia, to the world. It was en-
titled Conversations on the Plurality of Worlds,
and consisted of five chapters with the following
titles.

1. The Earth is a planet which turns round
its own axis and also round the sun.

2. The Moon is a habitable world.

3. Particulars concerning the world in the
Moon, and that the other plancts are also inha-
bited.

4. Particulars of the worlds of Venus, Mer-
cury, Mars, Jupiter, and Saturn,

5. The Fixed Stars are as many Suns, each
of which illuminates a world.
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In another edition of the work published in
1719, Fontenelle added a sixth chapter, entitled,

6. New thoughts which confirm those in the
preceding conversations. The latest discoveries
which have been made in the heavens.

This singular work, written by a man of great
genius, and with a sufficient knowledge of astro-
nomy, excited a high degree of interest, both
from the nature of the subject and the vivacity
and humour with which it is written. The con-
versations are carried on with the Marchionew
of G——, with whom the author is supposed to
be residing. The lady is, of course, distinguished
by youth, beauty, and talent, and the share
which she takes in the dialogue is not less in-
teresting than the more scientific part assumed
by the philosopher.

The Plurdlity of Worlds, as the work wa-
called, was read with unexampled avidity, and
was speedily circulated through every part of
Europe. It was translated into all ‘the lan-
guages of the Continent, and was honoured by
annotations from the pen of the celebrated astro-
nomer La Lande, and of M. Gottsched, one of its
German editors. No fewer than three English
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translations of it were published, and one of
these, we believe the first, had run through six
editions so early as the year 1737.  Wherever it
was read it was admired, and though one kun-
dred and sixty-seven years have elapsed since
its publication, we have not been able to learn
that any attempt has been made, during that
long period, either to ridicule or controvert the
fascinating doctrines which it taught.

A few years after the publication of Fonte-
nelle’s work, the celebrated philosopher Christian
Huygens, the contemporary of Newton, and the
discoverer of the ring and the satellites of Saturn,
composed a work on the Plurality of Worlds,
under the title of the Theory of the Universe, or

Jonjectures concerning the Celestial Bodies and
their Inhabitants? Thisinteresting treatise, as
large as that of Foutenelle, has never been trans-
lated into English. It was written at the age
of sixty-geven, a short time before the author’s
death, aiid so great was the interest which he
felt in its publication, that he earnestly besought
his brother to carry his wishes into effect. He

1 (umofhenros dve do Terris Celestibus, earumque ormatu cond
wid Constantivum Hugeni Fratrem, Guliedmo il Magnm Britannie
Regi » Bocretls.  Hugentl Opera, tom. i pp. 645-722
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mentions the great pleasure he had derived from
the composition of it, and from the communica-
tion of his views to his friends. About to enter
the world of the future, the philosopher who had
added new planets to our system, and discoverad-.
the most magnificent and incomprehensible of
its bodies, looked forward with interest to a
solution of the mysteries which it had been the
business and the happiness of his lifo to con-
template. He was anxious that his fellow-men
should derive the same pleasure from viewing
the plancts as the seat of intellectual life, and
he left them his Theory of the Universe—a
legacy worthy of his name.

The Cosmotheoros is a work essentially differ-
ent from that of Fontenclle. 1t is didactic and
dispassionate, deducing by analogical reasoning
a variety of views respecting the plants and
animals io the planets, and the general nature
and condition of their inhabitants. The work
is to some extent a popular Treatise on Astro-
nomy, and contains all that was at that time
known respecting the primary and secondary
planets of the solar system.

We are not acquainted with any other work



6 MOKE WORLDS THAN ONE,

written expressly on the subject of a Plurality
of Worlds, but the doctrine was maintained by
almost all the distinguished astronomers and
writers who have flourished since the true figure
of the carth was determined.  Giordano Bruno
of Nola,' Kepler and Tycho believed in it ; and
Cardinal Cusa and Bruno, before the discovery
of binary systems among the stars, believed also
that the stars were inhabited. In more modern
times Dr. Bentley, Master of Trinity College,
Cambridge, in his eighth sermon on the Confu-
tation of Atheism from the origin and frame of
the world,* has maintained the same doctrine,
and in our own day we may number among its
supporters the distinguished names of Sir Wil-
liam and Sir John Herschel, Dr. Chalmers,
Isanc Taylor, and M. Arago.

Under these circumstances the scientific world
has been greatly surprised at the appearance of
a work entitled Of the Plurality of Worlds, the
object of which is to prove that our earth is the
only inhabited world in the universe, while its
direct tendency is to ridicule and bring into

¢ ta his work entitled Universo ¢ Mondi inmumerabili.
? This sermon was written from the information given him by 8ir Isac
Newton in hie four celobrated letters addresed to Dr. Beutley.
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contempt the grand discoveries in sidereal astro-
nomy by which the last century has been dis-
tinguished.  Although it is not probable that a
work of this kind, however ably it is written,
and however ingenious may be the reasoning by
which views 8o novel and extrnordinary are
defended, will influence opinions long and
deeply cherished, we have thought it necessary,
in defence of astronomical truth, as well as of
the lessons which it teaches, to defend the doc-
trine of a Plurality of Worlds by the aid of
modern discoveries, and to analyze and refute
the objections which have been made to it in
the very remarkable work to which we have
referred.






CHAPTER 1.

RELIGIOUS ASPECT OF THE QUESTION.

Berore Christianity shed its light upoun the
world, the philosopher who had no other guide
but reason, looked beyond the grave for a rest-
ing-place from his labours, a8 well as for a solu-
tion of the mysteries which perplexed him.
Minds, too, of an inferior order, destined for
immortality, and conscious of their destination,
instinctively pried into the future, cherishing
visions of another world with all the interests
of domestic affection, and with all the curiosity
which the study of nature inspires. Interesting
as has been the past history of our race,—en-
grossing as must ever be the present,—the
future, more exciting still, mingles itself with
every thought and sentiment, and casts its
beams of hope, or its shadows of fear, over the
stage both of active and contemplative life. In
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youth we scarcely descry it in the distance. To
the stripling and the man it appears and dis-
appears like o variable star, shewing in painful
succession its spots of light and of shade. In
age it looms gigantic to the eye, full of chas-
tened hope and glorious anticipation ; and at
the great trausition when the outward eye is
dim, the image of the future is the last picture
which is effaced from the retina of the mind.
But however universal has been the antici-
pation of the future, and however powerful its
influence over the mind, Reason did not venture
to give a form and locality to its conceptions ; and
the imagination,even with its loosest reins, failed
in the attempt. Defore the hirth of Astronomy,
indeed, when our knowledge of space termina-
ted with the ocean or the mountain range that
bounded our view, the philosopher could but
place his elysium in the sky; and even when
revelation had unveiled the house of many man-
sions, the Christian sage could but place his fu-
ture home in the new heavens and in the new
earth of his creed. Thus vaguely shadowed
forth, thus seen as through a glass darkly, the
future even of the Christian, though a reality
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to his faith, was but a dream to his reason ;
and in vain did he inquire what this future was
to be in its physical relations,—in what region
of space it was to be spent,—what duties and
pursuits were to occupy it,—and what intellec-
tual and spiritual gifts were to be its portion.
But when Science taught us the past history of
our earth, its form, and size, and motions,—when
Astronomy surveyed the solar system, and mea-
sured its planets, and pronounced the earth to
be but a tiny sphere, and to bave no place of
distinction among its gigantic compeers,—and
when the Telescope established new systems of
worlds far beyond the boundaries of our own,
the future of the sage claimed a place through-
out the universe, and inspired him with an
interest in worlds, and systems of worlds,—in
life without limits, us well as in life without
end. On eaglee’ wings he soared to the zenith,
and sped his way to the horizon of space, with-
out reaching its ever-retiring bourne ; and in
the infinity of worlds, and amid the infinity of
life, he descried the home and the compamnions
of the future.

That these views are in accordance with the
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demonstrated truths of astronomy, and deduci-
ble from them by analogies which guide us in
the ordinary business of life, it will be the ob-
Jject of this Essay to shew. But before entering
upon the astronomical and geological details
which will thus demand our attention, some
preliminary observations are necessary to pre-
pare our minds for the unfettered discussion of
a subject which is still surrounded with many
prejudices.

advocating a plurality of worlds, we are
fortunately in a more favoured position than
the geologist, whose researches into the ancient
history of the earth stood in apparent opposi-
tion to the declarations of Scripture. Neither
in the Old nor in the New Testament is there
a single expression incompatible with the great
truth, that there are other worlds than our own
which are the seats of life and intelligence.
Many passages of Scripture, on the contrary,
are favourable to the doctrine, and there are
some, we think, which are inexplicable, without
admitting it to be true. The beautiful text,}!

the mtars, which thou bast ordained ; what is man, that thou art mindful
of him ? and the son of man, that thou vistest him ™ —Psaru viii. 3, 4.
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for example, in which the inspired Psalmist
expresses his surprise that the Being who fa-
shioned the heavens, and ordained the moon
and the stars, should be mindful of so insigni-
ficant a being as man, is, we think, a positive
argument for a plurality of worlds. We cannot
concur in the idea of Dr. Chalimers, that a per-
son wholly ignorant of the science of astronomy,
and, consequently, to whom all the stars and
planets are but specks of light in the sky, not
more importaut than the ignis futuns upon a
marshy field, counld express the surprisé and
deep emotion of the Hebrew poet.  'We cannot
doubt that inspiration revealed to him the mag-
nitude, the distances, and the final cause of the
glorious spheres which fixed his admiration.
Two portions of creation are here placed in the
strongest contrast,—Man in his comparative in-
significance, and the Heavens,—the Moon and
the Stars in their absolute grandeur. He whom
God made a little lower than the angels, whom
He crowned with glory and with honour, and
for whose redemption He sent His only Son to
suffer and to die, could not, in the Psalmist’s
estimation, be an object of insignificance, and
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measured, therefore, by his high estimate of man,
his idea of the heavens, the moon, and the stars
must have been of the most transcendent kind.
Had he becn iguorant of astronomy, he never
could have given utterance to the sentiment in
the text. Man, made after God’s image, was a
nobler creation than twinkling sparks in the
sky, or than the larger and more useful lamp
of the moon. The Psalmist must, therefore,
have written under the impression either that
the planets and stars were worlds without life,
or worlds inhabited by rational and immortal
beings. If he regarded them as unoccupied, we
cannot see any reason for surprise that God
should be mindful of His noblest work, because
innumerable masses of matter existed in the
universe, performing, for no intelligible purpose,
their solitary rounds, If they were thus made
for the benefit and contemplation of man, un-
seen by any mortal eye but his, then should the
Psalmist have expressed his wounder, not at the
littleness, but at the greatness of the being for
whose use such magnificent worlds had been
called into existence. But if the poet viewed
these worlds, as he doubtless did, as teeming
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with life physical and intellectual, as globes
which may have required millions of years for
their preparation, exhibiting new forms of being,
new powers of mind, new conditions in the past,
and new glories in the future, we can then un-
derstand why he marvelled at the care of God
for creatures so comparatively insignificant a8 .
man.

It is evident, from the text we have been
congidering, and from other passages of Scrip-
ture, that the word Heavens, so distinctly sepa-
rated from the moon and the stars, represents
a material creation, the work of God’s fingers,
and not a velestial space in which spiritual
beings may be supposed to dwell ; and we are
therefore entitled to attach the same meaning
to the term wherever it occurs, unless the con-
text forbids such an application of it. The
writers, both in the Old and New Testament,
speak of the heavens as a separate material
creation from the earth, and there are passages
which seem very clearly to indicate that they
are the seat of life. When 8t. Paul tells us
that the worlds were framed by the word of
God, and that by our Saviour, the heir of all
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things, He made the worlds, we are not entitled
to suppose that he means globes of matter, re-
volving without inhabitants, or without any
preparation for receiving them. He can only
mean worlds like our own, that declare to their
living occupants the glory of their Maker.
When Isaiah speaks of the heavens being spread
oul as a ten! to dwell in}' when Job tells us
that God, who spread out the heavens, made
Arcturus, Orion and Pleiades, and the cham-
bers of the south* and when Amos speaks of
Him who buildeth His stories in the heavens,®
(His house of many mansions,) they use terms
which clearly indicate that the celestial spheres
are the scat of life. In the book of Genesis,
too, God is said to have finihed the heavens
and the earth, and all the host of them.* Nehe-
migh declares that Gol made the keaven, the
heaven of heavens, and all their host, the earth
and all things that are therein, and that the
host of heaven worship Him.® The Psalmist
speaks of all the host of the heavens as made by
the breath of God's mouth® (the process by

t Isaiah xlv. 22 t Jubix. 8,9 3 Amos ix. 6.
¢ Gea 81 1. 3 Neh ix. € ¢ Paalm xxxill 6
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which He gave life to Adam ;) and Isainh fur-
nishes us with a striking passage, in which the
occupants of the carth and of the heavens are
separately deseribed. 1 have made the earth,
and created man upon it: I, even my hands,
have stretched out the heaveuns, and all their
host have I commanded.”' DBut in addition to
there obvious references to life and things per-
taining to life, we find in Iraiah the following
remarkable passage, “ Ior thus, saith the Lord,
that created the heavens, God himself that
formed the earth and made it ; he hath esta-
blished it, ke created it Not 1N vAIN, he formed
it TO BE INHABITED. "% Here we have a distinct
declaration from” inspired prophet, that the
carth would have c:mhd IN VAIN ¢f i} hared
nof been formed to be & bited ; and henoe we
draw the conclusion, that ¥ the Creator canifot
be supposed to hme made the worlds of onr
rystem, and those in the sidereal universe in
vain, they must have been formed /o0 be tnha-
bited.

These views, as deduced from Scripture, re-
ceive much support from considerations of a

“ ) faiah xiv. 12, " Lsaish xlv. 16
D
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very differeut nature. Man in his future state
of existence is to consist, as at present, of a
spiritual nature residing in a corporeal frame.
He must live therefore upon a material planet,
subject to all the laws of matter, and perform-
ing functions for which a material body is in-
dispensable. ' We must therefore find, for the
race of Adam, if not for races that preceded
him, a material home upon which he may
reside, or from which he may travel by means
unknown to us, to other localities in the uni-
verse.  That home, we think, cannot be the
new earth upon which we dwell, though it may
be the new heavens wherein dwelleth righteous-
ness, At the present hour the population of
the carth is nearly a thousand millions ; and by
whatever process we may compute the numbers
that have existed before the present generation,
and estiinate those that are yet to inherit the
carth, we shall obtain a population which the
habitable parts of our globe could not possibly
accommodate. If there is not room then on
our globe for the millions of millions of beings
who have lived and died upon its surface, and
who may yet live and die during the period
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fixed for its occupation by man, we can scarcely
doubt that their future abode must be on some
of the primary or secondary planets of the Solar
svstem, whose inhabitants have ceased to exist
like those on the carth, or upon planets
have long been in a state of preparation, a§7our
carth was, for the advent of intellectual life.
The connexion thus indicated bLetween the
destinies of the human family and the material
system to which we belong, arising from the
limited extent of the earth’s habitable surface,
and its unlimited population, is a strong corro-
boration of the views which we have deduced
from Seripture. In the world of instinct the
superabundance of life is controlled by the law
of mutual destruction, which reigns in the carth,
the ocean, and the air; but the swarm of hu-
man life, increasing in an incalculable ratio,
both in the Old and the New World, has not
been pereeptibly reduced by the scythe of fi-
mine, of pestilence, or of war; and when we
consider the length of time during which this
accumulation may proceed, we cannot Justly
challenge the correctuness of the conclusion that
this earth is not to be the future residence
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of the numerous fumily which it has reared.
"The connexion between this probable truth and
the doctrine of a plurality of worlds, will ap-
pear from the facts anid reasonings in the fol-
lowing chapter.



CHAPTER 11
DESCRIFPEION OF THEL SOLAN sYeTEM,

Ix order to appreciate the foree of the argu-
meut for a plurality of worlds, derived from the
similarity of our earth to the other planets of
the Nolar system, we must call the attention of
the reader to a popular description of the mag-
nitudes, distances, and general plicnomena of
the diffurent bodies that compose it «

In making this survey, the first and the
grandest object which arrests our attention is
the glorious Sux,—the centre and soul of our
system,—the lamp that lights it, the fire that
heats it,—the magnet that guides and coutrols
it,—the fountain of colour which gives its azure
to the sky, its verdure to the fields, its minbow
hues to the gay world of flowers, and tfic “ pur-
ple light of love” to the marble cheek of youth
and beanty. This globe, probably of burning



20 MORE WORLDS THAN ONE,

gas, enveloping a solid nuc]clw,\is nearly 900,000
miles in diameter, above a hundred times the
diameter of our globe, and five hundred times
larger in bulk than all the planets put toge-
ther ! It revolves upon its axis in twenty-five
days, and throws off its light with the velocity
of 192,000 miles in n sccond. Somectimes hy
the naked eye, but frequently even by small
telescopes, large black spots, many thousand
miles in diaweter, are scen upon its surface,
and are evidently openings in the luminous
atmosphere, through which we see the opanque
solid nucleus, or the real body of the sun.

Around, and nearest the sun, at a distance
ot thirky-six millions of miles, revolves the
planet MEercury, with a day of twenty-four
hours, and a year of eighty-eizht days ; and he
receives from the sun nearly seven times as
much light and heat as the earth. Through
the telescope some astronomers have observed
spots on its surface, and mountains several miles
in height.

Next to Mercury the planet VExus revolves
at the distance of sixty-eight millions of miles,
with a day of nearly twenty-four hours, and a
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year of 224 days. ler diameter is 7700 miles,
a little less than that of the earth. She changes
her phases like the moon, exhibits spots on her
surface, and, according to Schroeter, has moun-
tains nearly twenty miles in height.  The light
and heat which she receives from the sun is
about double of that which is received by the
earth.?

The next body of the Sular system is our own
Karra—our birthplace, and soon to be our
grave. Its distance from the sun is ninety-six
millions of miles ; its diameter nearly 8(XX) ; its
year 365 days, and its day tweuty-four hours,
The form of the arth is that of an oblate
spheroid, or of a sphere flattened at the poles
like an orange. Its superficies is divided into
continents and seas, the continents occupying
one-third, and the seas two-thirds of its whole
surface. The land, sometimes level and some-
times undulating, occasionally rises into groups
and ranges of mountains, the highest of which
does not exceed five miles. The Earth is sur-

! From the rare appesrance and want of permarcnoe it the spots f
Mevcury and Venus, Bir Jobn Herschel b of opinion, * that we do not se
a8 ip the moon the weal surface of these planets, but only their atznos-

loaded with clouds, and which msy serve to mitigate the
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rounded with an aerial envelope or atmosphere,
which is computed to be about forty-five miles
in height, though the region of clouds does not
reach much above the summits of the highest
mountains,
™ The Karth is accompunicd by a Moox or
satellite, whose distance is 237,000 miles, and
dinmeter 2160.  Her surface is composed of
hill and dale, of rocks and mountains nearly
two wiles high, and of circular cavities, some-
times five miles in depth, and forty in diameter,
which are believed to be the remains of extinct
volennoes. She possesses neither lukes nor seas ;
and we cannot discover with the telescope any
traces of living beings, or any monuments of
their hands, though we hope it will be doue
with some magnificent telescope which may
vet be constructed.  Viewing the Earth as the
third planet in order from the sun, can we doubt
that it is a globe like the rest, poised in ether
like them, and, like them, moving round the
central lumivary ?
Next, beyond the Earth, is the red-coloured
planet Mars, with a day of about twenty-five
hours, and revolving round the sun in G87 days,
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at the distance of one hundred and forty-two
willions of miles. His diameter is 4100 miles,
and his surface exhibits spots of different hues,
—the seas, according to Sir John Herschel,
being green, and the land »ed. The spots which
have been seen on this planet by severnl astré-
nomers, are not always equally distinet, but
when seen “ they offer,” as Sir John Herschel
observes, “ the appearance of forms, considerably
definite and highly characteristic, brought suc-
cessively into view by the rotation of the planet,
from the assiduous obscrvation of which it hax
even been found practicable to construct u rude
chart of the surface of the planet.  The variety
in the spots may arise frow the planet not being
destitute of atmosphere and cloud ; and what
adds greatly to the probability of this is the
appearance of brilliant white spots at its poles,
which have been conjectured, with some proba-
bility, to be snow, as they disappear when they
have been long exposed to the sun, and are
greatest when just emerging from the long night
of their polar winter, the snow line then ex-
tending to about six degrees from the pole.”!

Onuillines of Astronomy, § 510.
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Hitherto we have been surveying worlds at a
respectiul distance from cach other, and having
days, and nights, and seasons; and aspects, of
the same character; but we now arrive at a
region in space where some great catastrophe

‘doubtless taken place. At the distance of
about two hundred and fifty millions of miles
from the sun, corresponding to a period of about
150%) days, astronomers lonz ago predicted the
existence of a large planet, vwaupying the space
between Mars and Jupiter. In the beginning
of the present century, oue very small planet
was discovered in this locality by M. IMazzi ;
and after other two had been discovered, one
by himself, Dr. Olbers hazarded the opinion
that the #hree planets were fragmeuts eof a
larger one which had burst; and this remark-
able theory has been almost placed bevond a
doubt by the discovery, in the same place, of
twenty-nine {ragments in all, chiefly by M.
Gasparis of Naples, and our own countryman,
Mr. Hind.

Beyond this remarkable group is situated the
planet JupITER, & world of huge magnitude,
revolving round its axis in ten hours, and round
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the sun in 4333 days, (a little less than twelve
years) at the distance of four hundred and
cighty-five millions of miles. His form is that
of an ollate spheroid, his equatorial being to his
polar diameter as 107 to 100.. His diameter is
90,000 miles, aud he is attended by four

lites, the average size of which is a little greater
than that of our moon. His surface exhibita
bright «pots and dark bands or bLelts, which,
though they have always the same direction,
vary in breadth and in position, occasionally
running into brauches and dark spots.  Bir
John Herschel is of opinion, that the belts are
tracts of corresponding clear sky in the planet’s
atmosphere, throngh which the darker body of
the planct is seen, and that they are produced
by currents like our trade-winds, but having a
more steady and decided character,

Next to Jupiter i3 the remarkable planet
SATURN, accompanied with eiyht satellités, and
surrounded by a ring, separated from his body
by an interval of 19,000 wmiles. The distance
of Saturn from the sun is eight hundred and
pinety millions of miles, his annual period
twenty-nine and a half years, and the length of



24 MORE WORLDS& THAN ONF.

his day ten and a half hours. His diameter is
76,000 miles, and the outer diameter of his
ring 176,000. According to very recent obser-
vations, the ring is divided into three separate
rings, which, according to the calenlations of
Mr. Bond, an American astronomer, must be
fluid. He is of opinion that the number of
rings is continually changing, and that their
maximum number, in the pormal condition of
the mass, does not exceed fwenty.  According
to Mr. Bond, the power which sustains the
centre of gravity of the ring is not in the
planet itself, but in his satellites; ond the
satellites, though constantly disturbing the
ring, actually sustain it in the very act of per-
turbation.

Mr. Otto Struve and Mr. Bond have lately
studied, with the great Munich telescope, at the
observatory of Pulkowa, the third ring of Na-
turn, which Mr. Lassels and Mr. Bond disco-
vered to be fluid. They saw distinctly the dark
interval between this fluid ring and the two old
ones, and even measured its dimensions ; and
they perceived at its inner margin an edge feebly
illuminated, which they thought might be the
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commencement of a fourth ring. These astro-
niomers are of opinion, that the fluid ring i not
of very recent formation, and that it is not sub-
ject to rapid change ; and they have come to
the extraordinary conclusion, that the inner
border of the ring has, since the time of Huy-
zens, been gradually approaching to the body
of Saturn, and that we may erpect sooner oy
later, perlaps in some dozen of years, to see the
rings united with the by of the planet,

Beyond Saturn, at a distance from the sun
of one thousand cight hundred millions of miles,
is placed the planct Uraxus, discovered by Dr.
Herschel. Its year, or annual period, is cighty-
four years, and the length of its day nine and
a half hours. Its diameter is 34,500 miles,
and it is attended by eight satellites, six of
which were discovered by Dr. Herschel, and
the other two, a few years ago, by Mr, Lassels
of Liverpool.

The remotest plunet of our system, the planet
NEerTuNE, discovered theoretically in 1846 by
Adams and Leverrier, and first recqgnised in
the heavens by M. Galle of Berlin, is about
42,000 miles in diameter, and performs its an-
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nual revolution in 63,006 days, (about 145 years,)
at the distance of nearly three thousand millions
of miles from the sun. It is nccompanied with
one, and probably two, satellites; and there is
reason to believe that it is surrounded with a
ring like Saturn.

Having thus travelled from the centre to the
verge of the planctary system —from the efful-
gent orb of day to that almost cimmerian twi-
light where Phaebus could scarcely see to guide
his steeds, let us ponder a while over the start-
ling vet instructive sights which we have en-
countered in our course. Adjuining the sun,
we find Mercury and Venus, with days and
scagons like ours. Upon reaching our own
planet, we recoguise in it the same general fea-
tures, but we find it larger in magnitude, and
possessing the additional distinction of a satel-
lite and a ruce of living beings to rejoice in the

+ pre-eminence. In contrast with Mars, our earth
still maintains its superiority both in size and
equipments ; but, upon advancing a little far-
ther into space, our pride is rebuked and our
fears evoked, when we reach the part of our
svstem where twenty-nine astervids, relics of a
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once mighty planet, (or the uncombined portions
of what might have becn a planet,) are revolv-
ing in dissevered orbits, and warning the vain
astronomer of another world that a similar fate
riay await his own.  Dejected, but not despair-
ing, we pass onward, and, as if in bright con-
trast with the confusion aud desolation we have
witnessed, there bursts upon our sight the splen-
did urb of Jupiter, proudly enthroned amid his
attendant satellites.  When compared with so
glorious a creation, our own carth dwindles into
insignificance. It is no longer the wonarch of
the planetary throng, and we blush at the re-
collection that sovereigns and pontiffs, and even
philosophers, made it the central ball) around
which the Sun and Moon and planets, and even
the stars, revolved in obsequious subjection. The
dignity of being the seat of intellectual and
animal life, however, still seems to be our own ;
and if our globe does not swell so largely to the
eve, or shine 8o brightly in the night, it bas yet
been the seat of glorious dynasties,—of mighty
empires,—of heroes that have bled for their
country,—of martyrs who have died for their
faith,—and of sages who have unravelled the



a2 MORE WORLDS THAN ONE,

very universe we are surveying. Pursuing our
outward course, a new wonder is presented to
us in the gorgeous appendages of Saturn; en-
circled with a brilliant ring, and with cight
moons, for the use, doubtless, of living beings.
Advancing onwards, we enconnter Uranus, with
his eight pledges that he is the seat of life ; and
after passing the new planct Neptune, at the
frontier of our system, we reach what is the
region, and what may be regarded as the home,
of comets.

CoMETs, or wandering stars, as they have
been called, are those celestial bodies most of
which appear occasionally only within the limits
of the Solar system. They move in elliptical
obits, in one of the foci of which the sun is
placed ; but, unlike the planets, which always
move from west to east, the comets revolve in
orbits inclined at all possible angles, and move
in all possible directions. The movements of
the six or seven hundred comets which have
been observed, must be chiefly executed within
that vast and untenanted region, which lies be-
tween the nearest known fixed star and the orbit
of Neptune, an interval equal to six thousand
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times the distance of that planet from the sun,
or twenty-one million million of miles. What
is their occupation there, or what it is here,
when they are our visitors, we cannot venture to
guess. That they do not perform the functions
of planets is obvious, from their very nature ;
and there is no appearance” of their importing
anything useful into our system, or of their ex-
porting anything to another. Judging from
the immcense portion of their orbits which lies
beyond Neptune, it has been imagined that
the ceutrnl body of some other systern is placed
in the distant focus of each of their orbits, und
that in this way all the different systews in the
universe are, as it were, united into one by the
intercommunication of comets. Some cumnets
have passed near the earth, and others may puss
still nearer it ; but even if they should not pro-
duce those tremendous «ffects which Laplace has
indicated, and if their great rarity and rapid
motion should hinder them from acting upon
our seas, or changing the axis of our globe, a
sweep of their train of gas or of vapopr would
not be a pleasing salutation to living beings.
The greatest distance of the most distant comet
¢
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that has been observed, falls short of the distance
of the nearest fixed star by nine million million
of miles. Placing ourselves at this distance,
how ridiculous appears the idea, so long and
devoutly cherished, that the heavens, with all
their host, revolved round our little planet! At
that point the earth is not even visible, and the
whole starry creation, and our sun itself dwindled
into a star, stand fixed and immovable.

Till within the last forty years it was the
universal belief among astronomers that every
comet strayed far beyond the limits of the Solar
system, the shortest period of any of those that
had been observed being about seventy years,
indicating the immense distance which it must
have traversed beyond the orbit of Neptune. In
1818, however, M. Pons discovered a comet, now
called Encke’s Comet, whose period was not
above three years and five months, and whose
orbit, extending inwards as far as that of Mer-
cury, did not reach beyond the orbit of Pallas,
Other five comets, whose periods are 53, 54, 63,
7%,and sixteen years, have beendiscovered within
the limits of our system. Among these bodies,
the comet of Biela, discovered in 1826, appeared
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to separate tnto two distinct comets with parallel
tails, which after a certain time resumed its
single state. M. Damoiseau having predicted that
this comet would pass within 18,000 miles of a
point in the earth'’s orbit, the publication of this
fact excited such an alarm in Paris, that ‘M.
Arago was summoned from hir studics to allay
the terror of the community. The fears of the
people, however, will not appear unreasonable,
when we recollect that Sir John Herschel has
stated that the orbit of this comet * so nearly
intersects that of the earth, that an actual colli-
sion is not impossible, and indeed must in all
likelihood happen in the lapse of some millions
of years 1”

A seventh comet belonging to our system,
called Lexell'’s Comet, which that astronomer
discovered in 1770, is supposed fo have been
lost, as it ought to have appeared thirtcen times,
and has not been seen since that date. It
is supposed to have been rendered invisible in
1779 by the action of Jupiter, but in what
way astronomers have not been abledo deter-
mine. ‘I

The following popular view of the sizes and
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distances of the planets which compose the Solar
system has been given by Sir John Herschel :

Kize orbit om oot

The Bun, . a Globo two feet in diameter, [}
Mercury, . . a Mnstard Seed, . . 1654
Venus, . . al’ca, . . . . 284
Farth, . . alarger Pea, . . . 430
Mars, .. A large Pin's head, .. 654
Juna,

Ceren, -

Vesta, ) 100
Pallas, and Cirains of Sand, . . . to

the other 25 { 1200
Asteroids, .
Jupiter, . . an Orange, . Half a mile.
Natury, . . a Small Orange, . One mile and a tifth.
Uranua, . . a Cherry, . . A mile and a half.
Neptune, . a Plum, R . T'wo miles and a half.

To which we may add,

The greatest distance of a Comet, Eight thousand miles.
Distance of nearest Fixed Star, Fiftcen thousand niles.



CHAPTER 111

THE GEOLOGIUCAL CONDITION OF TUE FARTH,

In the preceding briet description of the
Nolar system, we sce distinctly the relation
which our own Earth bears to the other planets,
in its position, its form, its magnitude, its satel-
lite, and its daily and annual motions. But
though a comparison of these properties of the
earth, which constitute what may be called its
wsfronomical condition, with the analogous pro-
perties of the other planets, might entitle us to
ascribe to sthem other functions,—the function,
for example, of supporting inhabitants, which
the earth only is known to possess, yet our ar-
gument will derive new strength, and we shall
be prepared to meet recent objections, by taking
into consideration the geological sfructure of
the earth, and the properties of its atinosphere,
and by endeavouring to read its past history in
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the successive steps by which it has been pre-
pared as a residence for the human family.

The earth, as we have scen, when merely
examined by the eye, consists of land and water.
The land is composed of soils of various kinds,
and of stones aud rocks of different characters.
It is formed into extensive plaing, into valleys
excavated apparently by rivers or water-courses,
and into mountain groups and mountain ranges,
rising to the height of several miles above the
bed of the ocean. In order to obtain a know-
ledge of the structure of the earth, geologists
have examined with the greatest care its soils
and its rocks, wherever they have been laid
bare by natural or artificial causes, by the ope-
ration of the miner, or the road engineer, or by
the action of rivers or of the sea ; and they have
thus obtained certain general results which
give us an approximate idea of the different
materials which compose what is called the
crust of the earth. In those portions of its sur-
face, which do not rise into mountains, the
thickness of the crust thus explored does not
exceed ten wmiles, which is only the 800th part
of the earth’s diameter,—a quantity so small,
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that if we represent the earth by a sphere hav-
ing the same diameter as the cupola of St
Paul's, which is 140 feet, the thickness of the
crust would be only about two snches.

Beneath the crust lies the Nucleus of the
earth, or its kernel or its skelefon frame, of the
nature and composition of which we are entirely
ignorant. We kuow only, by comparing the
average density of the earth, which is about 5}
times that of water, with the average deusity of
the rocks near its surfuce, which is about 2}
times that of water, that the density of the
nucleus, if of uniform solidity, must exceed 5},
and must be much greater if it is hollow or
contains large cavitier. Geology does not pre-
tend to give us any iuformation respecting the
process by which the nucleus of the earth was
formed. Some speculative astrouomers indeed
have presumptuously embarked in such an in-
quiry ; but there is not a trace of evidence that
the solid nucleus of the globe was formed by
secondary causes, such as the aggregation of
attenuated matter diffused through epace ; and
the nebular theory, as it has been called, thongh
maintained by a few distinguished names, bas,
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we think, been overturned by arguments that
“have never been answered.  Sir Isaac Newton,
in his four celebrated letters to Dr. Bentley,
has demonstrated that the plancts of the solar
system could not have been thus formed, and
put in motion round a central sun.

But though geologists have not been able to
give us any intelligence respecting the carth’s
nuclens, they have examined the rocks which
rest upon ity or the lowest of the series which
cxtend upwards to the surface of the earth.

I. The lowest of these rocks are granite,
granitic rocks, trap, and porphyry. They are
composed chiefly of the simple minerals, Quartz,
I'eldspar, Mica, and Hornblende. They are
consequently crystalline and unstratified, and
are believed to be of igneous origin.

The next series of rocks are what are called
the Metamorplic or altered rocks. They con-
sist of gneiss, mica slate, and clay slate, and are
wore or less stratified.

The next series of rocks is Basalt, or ancient
lava, and what are called Trachytic Rocks.

To these rocks the name of Primary has
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been given, and also the appellation of Azoic,
because they contain no traces of plants or ani-
mals, and are therefore without life, or destitute
of orgaunic remains.

Above these formations lie the Secondary
and the Tertiary formations,

1I. The Secondary formations have been
divided by Professor Ansted into three periods,
the Older, the Middle, and the Newer Be-
condary.

1. The Older Secondary formation he again
divides into the Older Pulwozoic period,
namely, 1. The Lower Stlurian rocks,
to which the name of I’rofozoic has been
given, because they contain the first
traces of life; and, 2. The Upper Si-
{urian rocks, the Middle Palwozoic pe-
riod, containing the Devonian or Old
Red BSandstone formation ; and

The Newer Palwozoic period, including,
1. The Carboniferous formation ; and,
2. The Magnesian Limestone, or Per-
mian formation, and alove these strata
lie— .
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The Upper New Red Sandstone or Triassic
formation, the last member of the older
secondary period.

2. The Middle secondary formation, con-
gists of the Lius, Oolite, and Wealden

® formations ; and,

3. The Newer secondary period consists of
the Cretaceous or chalk formation.

II1. The Tertiary formation consists, reckon-
ing from below, of,—

1. The older tertiary, or Eocene, viz., Bag-
shot sand and London clay.

2. The middle tertiary, or Mivcene, viz.,
Red and Coralline Rag.

3. The wnewer tertiary, or Pliocene, viz.,
the Till of Clyde and Norwich Crag.

4. The superficial deposits, or Pleistocene,
viz.,, all diluvial and alluvial deposits of

gravel and other materials, sometimes
stratified.

The proportional thicknesses of these different
formations have been estimated by DProfessor
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Phillips as follows, but the numbers can be
regarded only as a very rude estimate :—

Tertiary formation, . . 2,000 feet.
Cretaceous, . . . Lo,
Oolite and Lias, 250,
New Red Sandstone, . 2,000,
Carbouiferous, . . L1000,
Old Red Sandstone, [RUT .
Primitive Rocks, L 200000,

Thickness of the Farth's crust, 46,600 . - 9 mitles nearly.

As all the stratified formations which compose
the crust of the earth have obviously been depo-
sited in succession, geologists have endeavoured
to form some notion of the time occupied in
their deposition, or the age of the most ancient
of them. By studying the fossil remains found
in the different formations, geologists have
placed it beyond a doubt, that great changes
have taken place during the formation of the
crust of the earth. The plants and animals
which existed in one period are not found in
another,—new species were at different times
created,—and frequent convulsions have taken
place, uphcaving the beds of the dcean into
continents and mountain ranges, and covering
the dry land with the waters which were dis-
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placed. That the deposition of strata of such
thickness, and operations of such magnitude,
required a long periad of time for their accom-
plishment. has been willingly conceded to the
geologi  ‘but this concession has been founded
on the adoption of a uni{ of measure which
may or may not be correct. Tt is taken for
granted, that many of the stratified rocks were
deposited in the sea by the same slow processes
which are going on in the present day ; and as
the thickness of the deposits now produced is a
very small quantity during a long period of
time, it is inferred that niwe or ten miles of
strata must have taken millions of years for
their formation.

We are not disposed to grudge the geologist
cven periods so marvellons as this, provided
they are considered as merely hypothetical ; but
when we find, as we shall presently do, that
speculative writers employ these assumed pe-
riods as positive truths, for establishing other
theories which we consider erroneous, and even
dangerous, we are compelled to examine more
minutely a chronology which has been thus
misapplied.
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Although we may admit that our scas and
continents have necarly the same locality, and
cover nearly the same area as they did at the
creation of Adam ; and the hills have not
since that time changed their form  their
height ; nor the beds of the ocean become deeper
or shallower from the diurnal changes going on
around us,—yet this does not authorize us to
conclude that the world was prepared for man
by similar causes vperating in a similar manner.
The same physical cuuses may operate quickly
or slowly. The dew may fall invisibly on the
ground,—the gentle shower may descend noise-
lens on the grass,—or the watery vapour may
rush down in showers and torrents of rain, de-
stroying animal and vegetable life.  The frozen
woisture may fall in atows of crystal, which are
telt only by the tender skinupon which theylight ;
or it may come down in flakes of snow, forming
beds many feet in thickness ; or it may be preci-
pitated in destructive hailstones, or in wasses of
ice which crush everything upon which they fall.

When the earth was completed as the home
of the human family, violent changes upon its
surface were incompatible with the security of
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life, and the progress of civilisation. The powers
of the physical world were therefore put under
restraint, when man obtained dominion over the
earth ; and after the great catastrophe which
destroyed almost every living thing, the “ bow
was set in the clouds,” a covenant, between God
and man, that the elements should not again be
his destrover.  If the Almighty then, since the
creation of man, “ broke up the fountains of the
deep, and opened the windows of the heavens,”
and thus, by apparently natural causes, covered
the whole earth with an ocean that rose above
the Himalaya and the Andes,—why may He
not at different periods; or during the whole
course of the earth’s formation, have deposited
its strata by s rapid precipitation of their atoms
from the waters which suspended them ?  The
period of the earth’s formation would, upon this
principle, be reduced to little more than the uni-
ted generations of the different orders of plants
and animals which constitute its organic remains,
But even the period thus computed from the
supposed duration of animal life may be still
farther shortened. DPlaunts and animals which,
in our day, require a century for their de-
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velopment, may in primitive times have shot up
in rank luxuriance, and been ready, in a few
days, or months, or years, for the great purpose
of exhibiting, by their geological distribution,
the progressive formation of the earth.

There are other points, in geological theory,
which, though mere inferences from a very
limited number of facts, have been employed, as
if they were absolutely true, to support erroneous
und dangerous theories ; and but for this misap-
plication of them we should not have called in
question opinions in themselves reasonable only
when viewed as probable truthe.  The geological
inference to which we allude is, that man did not
exist during the period of the earth’s formation.
No work of human skill—no fragment of the
ekeleton—no remains of the integuments of
“van have been found among the plants and
animals which occupy the graves of primsmval
times. If it be quite certain, or rather suffi-
ciently credible, which we think it is, that all
the formations with fossil remains were depo-
sited before the advent of Adam, it & barely
possible that pre-adamite races may have inha-
bited the earth simultaneously with the animals
which characterize its different formations. Bat
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though possible, and to a certain extent available,
as the basis of an argument against a startling
theory, we cannot admit its probability. Man,
as now constituted, conld not have lived amid
the storms and earthquakes and eruptions of a
world iu the act of formation. His timid nature
would have quailed under the multifarious con-
vulsions around him. The thunder of a boiling
and tempest-driven ocean would have roused
him from his couch, as its waters rushed upon
him at midnight : Torrents of lava or of mud
would have chased him from his hearth ; and if
he escaped the pestilence from animal and vege-
table death, the vapour of the subterranean
alembics would have suffocated him in the open
air.  The house of the child of civilisation was
not ready for his reception. The stones that
were to build and roof it, iad not quitted their
natwe beds. The coal that was to light and
heat 1t was either green in the forest, or blaek-
ening in the storehouse of the deep. The iron
that was to defend him from external violence,
lay buried in the ground ; and the rich materials
of civilisation, the gold, the silver, and the gems,
even if they were ready, had not been cast within
his reach, from the hollow of the Creator’s hand.
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But if man could have existed amid catas-
trophes so tremendous and privations so severe,
his presence was not required, for his intellectual
powers could have had no suitable employment.
Creation was the field on which his industry was
to be exercised and his genius unfolded ; and
that Divine reason which was to analyze and
combine, would have sunk into sloth before the
elements of matter were let loose from their
prison-house, and Nature had cast them in her
mould. But though there was no specific time
in this vast chronology which we could fix as
appropriate for the appearance of man, yet we
now perceive that he entered with dignity at its
close. When the sea was gathered into one
place, and the dry land appeared, a sccure foot-
ing was provided for our race. When the waters
above the firmament were separated from the
waters below it, and when the light whieh ruled
the day, and the light which ruled the night,
were displayed in the azure sky, man could look
upward into the infinite of space, as he looked
downward into the infinite in time. When the
living creature after his kind appeared in the
ficlds, and the seed-bearing herb covered the
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earth, human genius was enabled to estimate the
power, and wisdom, and bounty of its Author,
and human labour received and accepted its
commission, when it was declared from on high
that seed-time and harvest should never cease
upon the eurth,

But though we think it probable from these
considerations, that intellectual races could not
occupy the carth during its formation, yet we
know not what disclosures might be made had
we the power of examining the whole of the
strata which girdle the earth. The dry land
upon our globe occupies only one-fourth of its
whole superficies—all the rest is sea. How much
of this jourth part have geologists been able to
examine ? and how small secems to be the area
of stratification which has been explored ? We
venture to say not one-fifticth part of the whole,
and yet upon the results of so partial a survey,
there has been founded a startling generah-
zation. Theintellectual races, if they did exist,
must have lived at a distance from the ferocious
animals that may have occupied the seas and
the jungles of the ancient world, and conse-

i quently their remains could not bave been found
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in the ordinary fossiliferons strata. Their dwel-
ling-place may have been in one or more of the
numerous loealities of our continents not yet
explored, or in those immense regions of the
earth which are now covered by the great oceans
of the globe ; and till these oceans have quitted
their beds, or some great convalsions have up-
heaved and laid bare the strata above which the
races in question may have lived and died, we are
not entitled to maintain it as a demoustrated
truth, that the ancient eurth was under the sole
dominion of the brutes that perish.

But without waiting for the result of catus-
trophes like these, the future of geovlogy, even
if restricted to existing continents and islands,
may be pregnant with startling discoveries, and
the remains of intellectual races may be found
even bencath the primitive Azoic formations
of the earth. The astronomers of the pre-
sent day have penctrated far into the celestial
depths, compared with those of the preceding
age,—descrying in the remotest space glorious
creations, and establishing mighty laws. Like
them, may not geologists descend deeper into
the abyss beneath, and discover in caverns yet
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“utiexplored the upheaved cemeterics of primor-
dial times. The eurth has yet to surrender its
strongholds of giguntic secrets,—and startling
revelations are yet to be read on sepulchres of
stone. It is not from that distant bourne where
the last ray of starlight trembles on the telesco-
pic eye that man is to receive the great secret ot
the world’s bitth, or of his future destiny. It
i from the decp vaults to which primseval life
has been consigned that the history of the dawn
of life is to be composed.  Gevlogists have read
that chronology backwards, and are decyphering
downwards its pale and perishing alphabet.
They have reached the embryos of vegetable
existence, the probable terminus of the formation
which has buried them.  But who can tell what
sleeps beyond ! Another creation may lie be-
neath—umore glorious creatures may be entomb-
ed there. The mortal coils of beings wore lovely,
more pure, more divine than man, may yet read
to us the unexpected lesson that we have not
been the first, and may not be the last of the
intellectual race.

In order to gompare the condition of the
earth with that of the moon and the other
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planets of the Solar system, we must know
something of its atmoxphere, of its action in
refracting, reflecting, and polarizing light, and
of the phenomena which it will exhibit to other
planets in its various states, as modified by the
aqueous vapour which it contains, whether it
exists in minute vesicles, or in masges of clonds.
The light reflected by the atinosphere, when in
its purest state, is a rich blue, becoming puler
and paler as the aqueous vapour is increased.
When the light of the sun reaches the cye, after
having been transmitted through great lengths
of the earth’s atmosphiere, it i8 bright red, pass-
ing into vrange and ycllow when the length of
its path is diminished. Considering, then, the
diversity of climate in any one hemisphere of
the globe, it is hardly possible that the carth,
as seen fromn any given point in space, could
appear free from clouds. When the sky is blue
over large portions of the tropical regions, and
smaller portions of the temperate and arctic
zones, it is elsewhere covered with fleecy clouds,
or throwing down its superabundant vapours in
rain, or hail, or snow. The*banks of fleecy
clouds will reflect a brilliant light to the distant
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eye, while the pure air will exhibit the colour
of the land, or of the occan, mixed with its own
native tint of blue ; and, in certain positions of
the sun, the red beams into which his pure rays
have been changed by absorption, will display
themselves in certain parts of the terrestrial disc.
When the Earth, therefore, is reduced by dis-
tance to the apparent size of Mars and Jupiter,
it will exhibit a tint composed of ull those which
we have deseribed.

When the Llue light of the sky, and the re-
flected light of the clouds, are examined by an
observer on the surface of the earth, it is found
to be polarized, like the light which is reflected
from the surfaces of trausparent bodies ;! and,
therefore, a greater or less portion of the light
which reaches the eve of an observer, placed on
another planct, must be polarized, and exhibit
all the properties of” that species of light.  We
thus obtain a certain test of the existence of
water in the other planets of the system, and
we are enabled to ascertain the truth of certain
speculations respecting their condition, which
affect the question of a plurality of worlds,

¥ Beo Jobnatou's Phpsical Sllus,



CHAPTER 1V.

ANALOGY BFTWEEN THE EARTH AND THE OTHER
PLANETA.

Wirh the information contained in the pre-
ceding chapter, respecting the structure of the
carth and its atmosphere, we are now in a con-
dition to compare it as an inhabited world with
the other planets of our system, and to ascer-
tain, from the analogies which exist between
them, to what extent it is probable that they
are either inhabited, or in a state of prepara-
tion, as the earth once was, for the reception of
inhabitants,

In makiong this comparison, the first poiot
which demands our attention is the position
which the earth occupies in the Solar system.
In reference to the number of the planets, which
is nine, reckoning the asteroids as one, Jupiter
is the fifth, or middle planet, and is otherwise
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highly distinguished, XOur earth, therefore, is
neither the middle planet nor the planct nearest
the sun, nor the planet furthest from that lumi-
nary. In reference to the light and heat which
the planets receive from the sun, the Earth has
neither the warmest, nor the middle, nor the
coldest place. 'With respect to the number of
moons or satellites, the only uses of which that
we know, is to give light to the planet, and pro-
duce tides in its seas, the Earth has the lowest
number, all the planets cxterior to it having a
larger number. If we compare it with the
other planets in reference to their size, their
form, their density, the length of their year,
the length of their day, the eccentricity of
their orbits, we shall find that in all these cases
the earth is not in any respect distinguished
above the rest. Hence we are entitled to
conclude that the Earth, as a planet, has no
pre-eminence in the Solar system to induce us
to believe that it is the only inhabited world, or
has any claim to be peculiarly favoured by the
Cregtor.

In order to shew the high probability that
the other planets are either inhabited, or in a
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state of preparation for the reception of inha-
bitants, we shall now proceed to compare the
Earth with the planet Jupiter, one of the planets
farther from the sun than ours, and then with
Venus, one of the plunets nearer the sun,—thesc
planets representing the two groups into which
the system may be divided.

The diameter of Jupiter being 87,000 milex,
and that of the Earth 7926, the relative size or
bulk of the two planets will be proportional to
the squares of these numbers. Hence the size
or bulk of Jupiter is 1200 times greater than
that of the Earth and this alone is a proof that
it must have been made for some grand and
us¢ful purpose. Like the Earth it is flattened
at its poles, and it revolves round its axis in
9* 56™, which is the length of its day. It en-
joys different climates, and different seusons in
its year ; but, what especially demaunds our at-
tention, it i8 illuminated by four moons, capa-
ble of supplying it with abundance of light
during the short absence of the sun. Owing to
the small inclination of Jupiter's &xis to the
plane of its orbit, which is only about three
degrees, there is 5o little chunge in the temper-
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ature of its seasons, that it may be said to enjoy
a perpetual spring.  The rotation of the Earth
about its axis produces currents in its atmnos-
phere parallel to the equator, which have re-
ceived the name of the trade winds. Ou the
surfuce of Jupiter astronomers have observed
streaks or belts to the number of thirty, some
of which extend to a great distance from its
equator.  Large spots, which change their form,
have also been frequently seen upon Jupiter.
M. Madler, by whom thesc observations have
Leen chicfly made, is of opinion, that owing to
the length of Jupiter’s year, and the small
change which takes place in the reasons, the
masses of clouds in his atmosphere have their
ferm, position, and arrangement more perma-
nent than those in the atmosphere of the Earth,
and he thinks it probable that the inhabitants
in latitudes greater than 40° may never sce the
firmament.

The satellites of Jupiter afford him perpetual
moonlight. They suffer eclipses like our moon
when they encounter his huge shadow, and they
frequently eclipse the sun when they pass be-
tween him and the planet. These satellites
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afford to their primary planet four months of
different lengths, one of which is four Jovian
days, and the next eight, seventeen, and forty
days respectively.

With so many striking points of resemblance
between the Earth and Jupiter, the unprejudiced
mind cannot resist the conclusion that Jupiter
has been created like the Barth for the express
purpose of being the seat of animal and intel-
lectual life.  The Atheist and the Iufilel, the
Christian and the Mahometan —men of all
creeds and uations aud tongnes——the philoso-
pher and the unlettered peasant, have all re-
joiced in this universal truth ; and we do not
believe that any individual, who confides in the
facts of astronomy, seriously rcjects it.  If such
a person exists) we would gravely ask him for
what purpose could so gigantic a world have
been framed. Why does the sun give it days
and nights and vears ? Why do its moons throw
their silver light upon its continents and its seas ?
Why do its equatorial breezes blow perpetually
over ita plains ? unless to supply the wants, and
administer to the happiness of living beings.

. In studying this subject, persons who have only
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a superficial knowledge of astronomy, though
firmly believing in a plurality of worlds, have
felt the force of certain objections, or rather
difficulties, which naturally present themselves
to the inquirer. The distance of Jupiter from
the sun is so great that the light and heat
which he receives from that luminary is sup-
posed to be incapable of sustaining the same
animal and vegetable life which exists on the
Earth,  If we consider the heat upon any planet
as arising solely from the direct rays of the sun,
the cold upon Jupiter must be very intense,
and water could not exist upon its surface in a
fluid state. Its rivers and its seas must be
tracks and ficlds of ice. But the temperature of
a plavet depends upon other causes,—upon the
condition of its atmosphere, and upon the inter-
nal heat of its mass. The temperature of our
own globe decreases as we rise in the atmos-
phere, and opproach the sun, and it tncreases
as we descend into the bowels of the Earth and
go forther from the sun. In the first of these
cases, the increase of heat as we approach the
surface of the Earth from a great height in a
balloon, or from the summit of a lofty moun-
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tain, is prodnced by its atmosphere; and in
Jupiter the atmosphere may be so formed as to
compensate to a certain extent the diminution
in the direct heat of the sun arising from the
great distance of the planct. In the second
case, the internal heat of Japiter may be such
as to keep its rivers and seas in a fluid state,
and maintain a temperature sufficiently genial
to sustain the same animal and vegetable life
which exists upon our own globe.

These arrangements, however, if they are
required, and have been adopted, cannot con-
tribute to increase the feeble light which Jupiter
receives from the sun; but in so far as the
purposes of vision are concerned, an enlarge-
went of the pupil of the eye, and an increased
sensibility of the retina, would be amply suffi-
cient to make the sun’s light as brilliant as it
is to us. The feeble light reflected from ths
moons of Jupiter would then be equal to that
which we derive from our own, even if we do
not adopt the hypothesis, which we shall after-
wards have occasion to mention, that a brilliant
phosphorescent light may be excited in the
satellites by the action of the solar rays.
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Another difficulty has presented itself, though
very ununecessarily, in reference to the shortness
of the day in Jupiter. A day of ten hours has
been supposed insuflicicut to afford that period
of rest which is requisite for the renewal of our
physical functions when exhausted with the
labours of the day. This oljection; however,
has no force.  Five hours of rest is surely suffi-
cient for five hours of labour; and when the
inhabitants of the temperate zone of our own
globe reside, as many of themn have done, for
years in the arctic regions, where the length
of the days and nights are &0 unusual, they
have been able to perform thicir functions as
well as in their native climates. )

A difficulty, however, of a more serious kind is
presented by the great force of gravity upon so
gigantic a planet as Jupiter. The stems of
plants, the materials of buildings, the human
body itself, would, it is imagined, be crushed by
their own enormous weight. This apparently
formidable objection will be removed by an ac-
curate calculation of the force of gravity upon
Jupiter, or of the relative weight of bodies on
1its surface. The mass of Jupiter is 1230 times
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greater than that of the Earth, so that if both
planets consisted of the same kind of matter, a
man weighing 150 pounds on the surfuce of
the Earth would weigh 150 x 120, or 180,000
pounds at a distance from Jupiter’s centre equal
to the Earth's radius.  But as Jupiter's radius
i8 eleven times greater than that of the Earth,
the weight of bodies on his surface will be di-
minished in the ratio of the square of his radins,
that 1%, in the ratio of 11x 11, 0or 121 to 1.
Consequently, if we divide 180,000 pounds by
121, we shall have 1457 pounds as the weight
of a man of 150 pounds on the surfuce of
Jupiter, that is less than fen times his weight
on the Earth. Dut the matter of Jupiter is
much lighter than the matter of our Earth, in
the ratio of 24 to 100, the numbers which re-
present the densities of the two planets, so that
if we diminish 1487 pounds in the ratio of 24
to 100, or divide it by 417, we shall have 312
pounds as the weight of a man on Jupiter, who
weighs on the Earth only 150 pounds, that is,
only double his weight—a difference which ac-
tually exists between many individuals on our
own planet. A man, therefore, constituted like
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ourselves, could exist without inconvenience
upon Jupiter ; and plants, and trees, and build-
ings, such as occur on our own Earth, could
grow and stand secure in so far as the force of
gravity is concerned.

In removing difficulties; and answering ob-
jections such as these, we have conceded tou
wnch to the limited conceptions of the persons
who have felt the one and adduced the other.
To assume that the inhabitants of the planets
must necessarily be either men or anything
resembling them, is to have a low opinion of
that infinite skill which has produced such a
va.n'et.y in the form and structure and functions
of vegetable and animal life. In the various
races of man which occypy our globe, there is
not the same variety which is exhibited in the
brutes that perish. Although the noble Anglo-
BSaxon stands in striking contrast with the
Negro, and the lofty Patagonian with the di-
minutive Esquimaux, yet in their general form
and structure, they are essentially the same in
their physical and in their mental powers. DBut
when we look into the world of instinct, and
survey the infinitely varied forms which people
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the earth, the ocean, and the air ;—when we
range with the naturalist’s eye from the elephant
to the worm—from the leviathan to the infu-
soria—and from the eagle to the ephemeron,
what beauty of form—what diversity of function
—what variety of purpose is exhibited to our
view | In all these forms of being, reason might
have been given in place of instinet, and ani-
mals the most hostile to man, and the most
alien to his habits, might have been his friend
and his auxiliary, in place of his enemy and his
prey. If we carry our scrutiny deeper into
nature, and survey the infinity of regions of lite
which the microscope discloses, and if we con-
sider what other breathing worlds lie far beyond
even its reach, we then comprchend the
variety of intellectuakMite with which our own
planets and those of other systems may be
peopled. Is it necessary that an immortal soul
should be hung upon a skeleton of bone, or im-
prisoned in a cage of cartilage and of skin ?
Must it see with two eyes, and hear with two
ears, and touch with ten fingers, and rest on a
duality of limbs ? May it not reside in a Poly-
phemus with one eyeball, or in an Argus with
E
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a hundred ? May it not reign in the giant
forms of the Titans, and direct the hundred
hands of Briareus ? Dut setting aside the un-
gainly creations of mythology, how many pro-
bable forms are there of beauty, and activity,
and strength, which even the painter, the
sculptor, and the poet could assign to the phy-
rical casket in which the diamond spirit may
be enclosed ; how many possible forms are there,
beyond their invention, which eye hath not seen,
nor the heart of man conceived ?

But no less varied may be the functions which
the citizens of the spheres huve to discharge,—
no less diversified their modes of life,—~and
no less singular the localities in which they
dwell. If this little world demands such duties
from its occupants, and yields such varied plea-
sures in their discharge :—If the obligations of
power, of wealth, of talent, and of charity to
humanize our race, to unite them in one brother-
hood of sympathy and love, and unfold to them
the wonderful provisions for their benefit which
have been made in the structure and prepara-
tion of their planetary home :—If these duties,
so varied and numerous here, have required
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thousands of years to ripen their fruit of gold,
what inconceivable and countless functions may
we not assign to that plurality of intellectual
communities, which have been settled, or are
about to settle, in the celestial spheres 7 What
deeds of heroism, moral, and perchance physi-
cal ! 'What enterprises of philanthropy,—what
achievements of genius must be required in
empires s0 extensive, and in worlls so grand !
On a planet more magnificent than ours, may
there not be a type of reason of which the intel-
lect of Newton is the lowest degree ? May there
not be a telescope more penetrating, and a mi-
croscope more powerful than ours P—processes
of induction more subtle,—of analysis more
searching,—and of combination more profound ?
May not the problem of three bodies be solved
there,—the enigma of the luminiferous cther
unriddled,—and the transcendentalisms of mind
embalmed in the definitions and axiomns and
theorems of geometry ? Chemistry may there
have new elements, new gases, new acids, new
alkalies, new earths and new metals ;—geo-
logy, new rocks, new classes of cataclysms, and
new periods of change ;—and zoology, mine-
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ralogy, and botany, new orders and species, new
forms of life, and new types of organization,—
all demanding higher powers of reason, and
lending to a warmer appreciation, and a higher
knowledge of the ways and works of God. But
whatever be the intellectual occupation of the
inhnbitants of the plancts, who can doubt that
it will be one of their objects to study and de-
velop the material laws which are in operation
around them, above them, beneath them, and
beyond them in the skies ?

Under what suns, in what climates, and in
what habitations, these planetary races are to
live and move, may be conjectured from the
place which they occupy in the system, and
from the phenomena which they exhibit when
examined by the telescope. It may not be in
cities exposed to the extremes of heat and cold,
—nor in houses made with hands,—nor in the
busy market-place,—nor in the noisy Forum,—
nor in the solemn temple,—nor in the ark which
rests upon the ocean, that these feats of power
and reason are to be performed. The being of
anothier mould may have his home in subter-
raneous cities warmed by central fires,—or in
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crystal caves cooled by ocean tides,—or he may
float with the Nercids upon the deep, or mount
upon wings as eagles, or rise upon the pinious
of the dove, that he may flee away and be at rest.
Amid our bald and meagre conceptions of the
conditions of planctary life, we may gather some
ideas from the existencesaround us, In the cities
and dwellings and occupations of the world of
wnstine! in our own planct, rude though they
be, we may trace the lincaments of the cities
and dwellings and occupations of rewson in
another.

In continning the argument for a plurality
of worlds, it would be an unnecessary waste of
time to enter into the same details respecting the
analogy between the Earth and the other thrce
superior planets of the system, as we have done
with respect to Jupiter. In sume, the analogies
are more stringent than in others;, but in all of
them they are sufficiently numerous and power-
ful to command the assent of the unprejudiced
mind. )

In all the three planets, superior to Jupiter,
vamely, Saturn, Uranus, and Neptune, the di-
rect light and heat of the sun is greatly less
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than that which falls upon Jupiter, being in-
versely proportional to the squares of their dis-
tances from the centre of their radiations ; but
we have already green, that in so far as vision
and local temperature are concerned, the light
of the sun may be as brilliant, and the tempe-
rature of the seasons as genial as they are
upon our own Farth. An increased degree of
sensibility in the nervous membrane of the
eve, with an enlarged pupil, may give to light,
ceometrically feeble, a sufficient energy of sen-
sation, while a different condition of their at-
mospheres, and a more ardent focus of internal
heat, may maintain an agreeable temperature
upon their surface.

The planet Suturn, encompassed with the
extraordinary appendage of a ring, fitted to
illuminate extensive portions of his surfuce, and
encircled with eight moons to light him in the
sun’s absence, and revolving round him in
months varying from the length of ore day up
to eighty days, has always been an object of
peculiar interest to the astronomer, and of won-
der to the ordinary student of nature. The
plane of the ring, which we have described in
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the preceding chapter, is parallel to the equator,
and has inequalitics like mountains on its sur-
face. The eight satellites of Saturn are placed
at distances varying from 98 (:00 miles, the dis-
tance of the nearest from the planet, to nearly
two millions of miles ; and as the fint five sa-
tellites are necarer Saturn than our moon is to
the Earth, they will exhibit larger discs of light
to the planet ; and if, what is very probable, they
are greatly larger than our moon, the firmament
must exhibit a brilliaut picture bespangled with
large discs of light with a variety of phases, and
spanned with the brilliant arches of the planet’s
ring. As the nearest of these moous, which is
ealled Mimas, performs its revolution in fwenty-
two hours and a half, its phases must change
from the slenderest crescent to the state of half
moon in the course of five hours, and as its disc
(if it has the same real size as our moon) must
appear tico and a half times larger, the boundary
between the light and dark hemisphere will be
seen actually advancing upon the body of the
satellite. For the same reason, the motion of
this satellite among the stars will be more per-
ceptible than the movement of our stars and
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planets from their rising to their setting, pro-
duced by the diurnal motion of the Earth.!

In respect to the foree of gravity upon the
surface of Saturn, the analogy between it and
the Earth is stronger than in the case of Jupiter.
The density of Naturn is to that of the Farth as
24 to 100, or a little more than four times less,
80 that since the Ilurth is 5} times denser than
water, the density of Saturn will be 1¢ths that
of water. In like manncr it may be shown that
Uranus and Neptune have nearly the same
density as water, and if we make the same esti-
mation of the force of gravity upon the threc
superior plancts, we shall find that in Saturn
the force of gravity is a little greater than in the

The appenrance of the system of rings from the surface of Raturn, and
nf the phenomena which they produce in eclipeing oocasionally snd tem
porarily the sun, the eight mtellites. and other celestinl bodies, was for the
tirst time accurately deacribed by Dr Larduner in a memolr published in
the twenty-secoud volume of the Trunsactions of the Astronomieal Soewty
for 1853, Dr. Lardner has * there demonstrated that the infinite skill of
the great Architeet of the Universe has not permitted that this stupendous
annular appendage, the uses of which ~ull rewain undiscovered, should be
the ecause of such darknees and desolation to the inhabitants of the planet,
and such an aggravation of the rgours of their fifteen years' winter, a4 it
ha+ been inforred to be from tho rensonings of the eminent astronomers
already nained, (Bude, Herschel, and Madler,) us well as many others,
who have elther adopted their conclusions, or arrived at hke inferences
by other argumenta.” * ln abort,” Dr. Larduer adds, ' the ring has o
such character as would deprive the planet of any earntial condition of
Aaditability.”— Museum of Science and Art, vol L p. 50.
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Earth, and in Uranus aud Neptune a little less,
so that human beings like ourselves would ex-
perience no inconvenience from the greater or
less force of gravity on these planets, and plants
and trecs, and architectural structures, of the
satue character with our own, would have the
same strength and permanence.

In consequence of the rotation of Saturn upon
his axis in about 104 hours, belts and streaks are
seen upon his surface, produced, doubtless, like
those in Jupiter, by equatorial currcunts like our
trade winds., Variable masses of cloud diversify
his surface, sometimes changing their place, and
sometimes continuing so long in one position,
that they reappear at one side of the planet’s
disc 1n the same place which they occupied five
hours before when they disappeared on the other
ride of it.

In the two remote planets, Uranus and Nep-
tune, the principal point of analogy with our
Earth is, that they are lighted with moons,
Uranus with sic satellites, and Neptune with
one or perhaps o, though we have no doubt
that, like the other distant plancts, he will be
found to possess a greater number,  The power
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of our best telescopes has not enabled astrono-
mers to discover belts and clouds upon these
two planets, and thus determine their daily
motion. The oblate form of their discs, too,
remains to be discovered ; but notwithstanding
the abgence of these points of analogy, the very
existenco of such large globes of matter revolv-
ing round the sun, and lighted up with moons,
cannot fail to satisfy the unprejudiced and in-
quiring mind that they must have been created
for some grand purpose worthy of their Maker.
In the present state of our knowledge, it is im-
possible to conceive any other purpose but that
of being the residence of animal and intellec-
tual life.

There is one consideration in reference to the
two remote planets, { ranus and Neptune, which
some of our readers may regard as adding to
the probability of their being worlds like our
own. Some writers, or rather one, for we know
of only one, have asserted that * however desti-
tute plancts; moons, and rings may be of inha-
bitants, they are at least vast scenes of God's
presence, and of the activity with which He
carries into effect everywhere the laws of na-
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ture, and that the glory of creation arises from
its being not only the product, but the constant
field of God's activity and thought, wisdom and
power.”? We shall not venture to axcertain how
much more of God's glory is seen in the mere
material structure of Saturn and his ring, and of
Jupiter and hix satellites, than it is in the minut-
est insect that lives but for an hour ; nor shall
we compare gigantic masses of self-luminous or
illaminated matter with the smaller organisms
which are daily presented to us.  We shall
admit that the vulgar eve even is delighted
with the sight of plancts made gorgeous by
the telescope,—that astronomers are entranced
by the study of their movements and their per-
turbations, and that the useful art of navigation
may derive some advantage from the eclipses
of Jupiter’s satellites. The poet may rcjoice in
“ the soft and tender beauty of the moon,” and
in the ingpirations of the morning and the even-
ing star. DBut where is the grandeur,—where
the utility, —where the beauty,—where the
poetry of the two almost invisiblé" stars which
usurp the celestial names of Uranus and Nep-
3 Of the Plurality of Workds : an Esaay, p. 254
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tune, and which have heen seen by none but a
very few even of the cultivators of astronomy ?
The grand discoveries of Kepler, Newton, and
Laplace, were made before these planets were
known, They coutribute nothing to the arts
of terrestrial life: they neither light the lover
to his mistress, nor mark by their silver ray the
happy hours which are consecrated to friendship
and to love. They are doubtless the abodes of
life and intelligence—the colossal temples where
their Creator is recognised and worshipped—
the remotest watch-towers of our system from
which His works may be better studied, and His
glories more easily descried.

From Jupiter and the plancts beyond him,
we now proceed to the examination of Mars,
Venus, and Mercury, and here we shull find
analogies more or less numerous and striking
with those of our own Earth. In this group of
planets no moon or satellite has yet been disco-
vered, aud it is probable that none exists. An
atmosphere of great height, and of a peculiar
constitution, might in all of them supply the
place of a moon. The density of Mars and
Venus is very nearly the same as that of the



THE EARTH AND THE OTHER PLANETS. 77

Earth, the former being 093, and that of the
latter 0°92, while the density of Mercury is a
little greater, being 1'12.  As the diameter of
Venus is nearly equal to that of the Earth, the
force of gravity will be almost exactly the same ;
and in Mars and Mercury, whose diameters are
only about one half that of the Earth, the weight
of bLodies are equally about one half of what
they would be if placed upon our own globe.
In Mars, Venus, and Mercury, the length of
the day is almost exactly twenty-four hours, the
same as that of the Earth) and in many other
points the analogy with our globe is very strik-
ing. Continents and occans, and green savan-
nas, have been observed upon Mars) and the
snow of his polar regions has been seen to dis-
appear with the heat of summer. In Venus
and Mercury their surface is variegated with
mountain chains of great elevation, and but for
the brilliancy of their discs, and the clouds which
envelop them, the telescope would bave discovered
to us more minute details upon their surface.

! The mean of the length of the day in these four plahets, i within lem
than a minute of twenty-four hours. The days of Mercury, Vouus, the
Earth, and Mars, are respactively 24" §* ; 23° £1™: 24° 7™, and 24* 7™
the mean of which is 24 0= 45
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The planets of this inferior group are sur-
rounded with atmospheres like our Earth. We
actually sce the clouds floating in the atmos-
phere of Mars. Venus and Mercury are sur-
rounded with the same medium essential to
life, and in Venus astronomers have even
observed the morning and the evening twilight.
These atmospheres are doubtless the means of
tempering the great heat which Venus and
Mereury receive from the sun; and the same
purpose may be answered by the absence of
that internal heat which exists in the Earth,
and which may be used to increase the tem-
perature of the remoter planets, The intense
light which Venus and Mercury reccive from
the sun may be adduced as an objection to the
oxistence, upon these planets, of inhabitants like
ourselves; but this objection is at once removed
by the consideration that this intense light may
be completely moderated either by a very small
pupil, or by a diminished sensibility of the
retina, or by a combiunation of both.

Such are the numerous analogies which
subsist between our Earth and Mars, Venus
and Mercury. They afford, as a popular writer
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observes, “ the highest degree of probability,
not to say moral certainty, to the conclusion,
that these three planets which, with the Earth,
revolve nearest to the Sun, are, like the Karth,
appropriated by the Omnipotent Creator and
luler of the Universe to races very closely
resembling, if not absolutely identical with
those with which the Earth is peopled.”  After
concluding his examination of the four exterior
planets, Jupiter, Saturn, Uranus, and Neptune,
the same able and candid writer concludes his
elaborate chapter in these words:—

“ We have thus presented the reader with a
brief and rapid sketch of the circumstances
attending the two chief groups of globes which
compose the Solar system, and have explained
the discoveries and striking analogtes, whick
taken together amount to a demonstration, that
in the economy of the material universe these
globes must subserve the same purposes as the
Earth, and must be the dwellings of tribes of
organized creatures having a oormsPonding
analogy to those which inhabit the Earth.

“The differences of organization and char-

1 Dr. Larduer's AMusesm of Ecicnce and Ar, vol i p. 23.
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acter which would be suggested as probable or
pecessary by the different distances of the
several planets from the common source of
light and heat, and the consequent differences
of intensity of these physical agencies upon
them, by the ditferent weights of bodies on
their surfuces, ewing to the different intensities
of their attractions on such bodies, by the
different intervals which mark the alternation
of light and darkness, are not more than "@re
keen to prevail among the organized trib’i}s,
animal and vegetable, which inhabit diffetent
regions of the carth. The animals and
of the tropical zones differ in general from those
of the temperate and the polar zoues, and even
in the same zone we find different tribes of
organized creaturcs flourish at different eleva-
tions above the level of the sea. There is no-
thing more wonderful than this in the varieties
of organization suggested by the various phy-

al conditions by which the planets are
affected.”

To this opinion of a mathematician and a
natural philosopher, who has studied more than

1 Dr. Lardner's Museum qf Science and Art, vol. L p. 63
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any preceding writer the analogies between the
Earth and the other planets, we may add that
of the most distinguished naturalist and ana-
tomist of the present day, who speaks in an
authoritative toue as representing the culti-
vators of that department of science which he
has enriched with such important discoveries.
“We have been accustomed,” says Professor
)V “to regard the vertcbrate animals as
characterized by the limitation of their
bbs to two pairs, and it is true that no more
zing appendages are developed for station,
aotion, and manipulation. But the rudi-
ments of many more pairs are present in many
species. And though they may never be deve-
loped as such in this planet, it 18 quite conceir-
able that certain of them may be so developed,
if the vertebrate type should be that om which
any of the inhabitants of other planets of onr
system are organized.

“ The conceivable modifications of the verie-
brate archetype are very far from being ex-
hausted by any of the forms that noWw inhabit
the Earth, or that are known to have exisxted
here at any period.

! On e Natvre o/ Linbe.  Lovdor, 1849, pr 83 54,
¥
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“ The naturalist and analomist, in digesting
the knowledge which the astronomer has been
able to furnish regarding the planets and the
mechanism of the satellites jor illuminating
the night season of the distant orbs that revolve
rousul one common sun, can hardly avoid spe-
culating on the organic mechanism that may
cxist to profit by such sources of light, and
which must EXIST 1f the only concervable pur-
pose of these beneficent arrangements is to be
Sulfilled. But the laws of light, as of gravita-
tion, being the same in Jupiter as here, the
eyes of such creatures as may disport in the
soft reflected beams of its moons will probably
be organized on the same dioptric principles as
those of the animals of a like grade of organi-
zation on this earth. And the inference as to
the possibility of the vertebrate type being the
basis of the organization of some of the inhabi-
tants of other planets, will not appear so hazar-
dous when it is remembered that the orbits or
protective cavities of the eyes of the vertebrata
of this planet are constructed of moditied ver-
tebree. Our thoughts are free to soar as far as
any legitimate analogy may scem to guide
them rightly on the Loundless ocean of un-
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known trmth. And if censure be merited for
here indulging, even for a moment, in pure
speculation, it may perhaps be disarmed by the
reflection that the discovery of the vertebrate
archetype could not fail to suggest to the ana-
tomist many possible modifications of it beyond
those that we know to have been realized in
this little orl of ours.”

In referring to the doctrine of Plato respect-
ing ideal archetypes, as thus revived by Pro-
fessor Owen, the author of the Kssay on o
Plurdlity of Worlds pays the following just
eompliment to this eminent anatomist:—* If »
mere metaphysician,” says he, “ were to attempt
to revive this mode of expressing the doctrine,
probably his speculations would be disregardedd,
or treated as a pedantic resuscitation of obwolete
Platonic dreams, but the adoption of such lan-
guage must needs be reccived in a very different
manner wheu it proceeds from a great discoverer
in the field of natural knowledge : when it is,
as it were, forced upon Aim as the obvious and
appropriate expression of the result of' the most
profound and comprehensive researches into the
frame of the whole animal creation. The
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recent works of Mr. Owen, and especially one
work On the Nature of Limbs, are full of the
most energetic and striking passages, inculcat-
ing the doctrine which we have been endea-
vouring to maintain.  We may take the
liberty of enriching our pages with one passage
bearing upon the present part of the subject.
“If the world were made by an antecedent
mind or understanding, that is, by a Deity, then
there must needs be an Idea and Exemplar of
the whole world before it was made, and conse-
quently, actual knowledge both in the order of
Time and Nature before Things. But conceiving
of knowledge as it was got by their own finite
minds, and ignorant of any evidence of an ideal
archetype for the world or any part of it, they
(the Democritic philosophers whodenied a Divine
Creative Mind) affirmed that there was none,
and concluded that there could be no knowledge
or mind before the world was, as its cause.””
Before we read this passage in Professor
Owen's work On Limbe, from which our essayist
does not quote it,! for reasons which may be

! The quotation may be from Professor Owen's other works refetred to
by the essayist: to his work, for example, On the Arihetype o the Ferts:
oty Skeleton.
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conjectured, we never doubted that the accom-
plished professor did not belicve in a plurality
of worlds. Ulpon turning, however, to the
volume itself, we found the beautiful passage
which we have quoted in direct support of this
great doctrine, which we may truly say, in the
words of the essayist, “ proceeds from a great
discoverer in the field of natural knocledye,
and which was forced upon him (Professor
Owen) as the obvivus and appropriate expres-
sion of the result of the most profound and
comprehensive researches into the frame of the
whole animal creation.”

But not only has the essayist dealt thus
unfairly with his readers, he has treated Pro-
fessor Owen in the same manner, by ascribing
to him the first half of the preceding quotation,
which the Professor quotes from “ the learned
Cudworth” in his own words, and which Cad-
worth gives as the opinion of “the Democritic
Atheists !”

The observations of Professor Owen on ideal
archetypes throw a real light on tHe subject of
a plurality of worlds. If there be an ideal ex-
emplar or archetype of vertebrate animals, and
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if the conceivable modifications of that arche-
type are far from being exhausted either in the
animal forms which now inhabit the earth, or
in the foxsil remaing of its primeval tenants, it
is no idle speculation to suppose that the modi-
fications may be developed in the vertebrate
animals of other planets. We have a reason
therefore, besides those of analogy and con-
uruity, to belicve in the existence of beingy
both intellectual and animal in the other
regions of space.  And as there must be an
exemplar of intellectual as well as of physical
man, may we not equally expect in the upper
spheres modifications of mind which have not
been exhibited in the terrestrial races 7 If the
rudimentary wing of man be expanded into the
soaring pinion of the eagle, may not those
mental powers which are only rudimentary
here, and which fail in grasping the infinite
and the cternal; expand themselves in another
planet, and approximate to that divine intelli-
gence of which they are here but a feeble
emanation ?

Under the influence of such views, may we
not conceive also the archetype of a world,
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the rudiments of which, imperfectly developed
in our own globe, may have all its modifica-
tions cxhausted in the planctary and sidereal
domaing? The uniformity in the general desigu
of the bodies of animals, which Sir Isaac New-
ton compares with that  wonderful uniformity
of the planetary system, which is the effect of
choice,” being thus compatible with an almost
infinite diversity of parts, there may be the
same numerous deviations from the archetype
in the planetary world. It may be allowed,”
says Sir Isaac Newton, “ that God is able to
create particles of matter of several sizes and
figures, and in several proportions to space,
and perhaps of different densities and forces,
and thereby to vary the laws of Nature, and
make worlds of several sorts in several parts of
the universe.”!  If all the structures of created
things are

“ Parts and proportions of & wendrous whole,”

that whole is the sidercal universe, and those
parts and proportions are the inhabited planets,
satellites, and suns of which it is composed.

1 Opliee, edit, 1721, pp J78, 379,



CHAPTER V.

THE 8UN, THE MOON, AND OTHER SATELLITE?, AND
THE ASTEROIDS.

So strong has been the belief that the Sun
cannot be a habitable world, that a scientific
gentleman! was pronounced by his medical at-
tendant to bhe insane, because he had sent a
paper to the Royal Society, in which he main-
tained “ that the light of the sun proceeds trom
a dense and universal aurora which may afford
ample light to the inhabitants of the surface
beneath, and yet be at such a distance aloft, as
not to annoy them ;"—that “ vegetation may
obtain there as well as with us,”—that “ there
may be water and dry land there, hills and
dales, rain, and fair weather,”—and that “ as the

1 This geotloman was a Dr. Elliott, who was. tried at the O1d Balley for
shooting Miss Boydell. His medical attendant was Dr. Siminons, through
whom he sent the paper fur the Royal Socioty, and who referred the Court
to the paseage we have given as a pruof of lnsanity. Hee Edinduryh Ency-
chopendia, Art. Astrunomy, vol. li. p. 616, or Geallewan's Magazine for
1757, p €
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light and the seasons must be eternal,” the “sun
may easily be conceived to be by far the most
blissful habitation of the whole system.” 1In
less than ten years after this apparently extra-
vagant notion was considered a proof of insanity,
it was maintained by Sir William Herschel as
# rational and probable opinion, which might
be deduced from his own observations on the
structure of the sun.

It is by no means necessary that those who
believe in a plurality of worlds within the limits
of our own system, should adopt the opinion
that the sun which lights it, and the many satel-
lites which light the primary planets, should be
inhabited worlds. They form an entirely diffe-
rent class of bodies, and the arguments employed
to shew that they may be inhabited are of a
different nature from those analogies which so
strongly apply to the primary planets. The
Sun has a great function to perform in control-
ling the movements of the whole system. It
is the fixed mainspring of the great planetary
chronometers, without which they would stop,
and rush into destructive collision. It is the
lamp which yields them the light without which
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life would perish. It is the furnace which
supplies the fuel without which every organic
structure would be destroyed. Created for such
noble purposes, we are lediby no analogy to
assign to it an additional function. The very
same remark may be appljed to our moon, and
to all the satellites of the system. They are
the domestic lamps which light the primary
planets in the absence of the sun, and all of
them, as well as our own, may exercise the other
office of producing the tides of their occans. It
18 quite otherwise with the primary planets:
They have no conceivable function to perform
but that of supporting inhabitants, unless we
give them the additional one which they are all
fit for performing, and which they perform so
well, of becoming large lamps to their satellites ;
and if we invest them with this function, we
obtain an argument in favour of the satellites
themselves being inhabited.

Woe are willing therefore to admit, that ana-
logy would fail us, were we to attempt by its
prooesses to people the sun and the satellites
with inhabitants. But analogy is not our only
guide in such inquiries. The creations of the
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material world, whether they be of colossal or
atomic magnitude, may have various and appa-
rently contradictory purposes to perform ; and
when we find tha¥ other purposes, not cogniz-
able by our senses, or not demonstrable by our
reason, may be proggeted by such objects, we
cannot resist the admission that such additional
objects may have been contemplated in their
creation.  The great masses of ironstone in our
carth, while they are a necessary part of its
framework, and are intended mainly to supply
man with the tools of civilisation, may have the
tertiary or the secondary purpose of giving life
to the needle of the compass, or of contributing
to those great electrical and magnetical arrange-
ments which exist on our globe. While the
sun then and the satellites are primarily intended
for the great purposes which they so obviously
subserve, it is not unreasonable to suppose that
they may also be the seats of life and intelli-
gence.

After a skilful examination of the solar spots,
Sir William Herschel has made if highly pro-
bable, if not certain, that the light of the sun
issnes from an outer stratum of self-luminous
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or phosphoric clouds, beneath which there is a
second stratur of clouds of inferior brightness,
which is intended to protect the solid and opaque
body of the sun from the inwnse brilliancy and
heat of the luminous clonds. In measuring,
photometrically, the these three diffe-
rent structures, hoe found that the light reflected
owtwards by the clouds of the inferior stratum,
was equal to 469 rays out of a 1000, or less than
one-half of the light of the outer stratum, and
that the light reflected by the opaque body of
the sun below was only seven rays out of a 1000
Hence he concluded that the outer stratum of
self-luminous or phosphoric clouds was the re-
gion of that light and heat which are transmitted
to the remotest part of the system ; while the
inferior stratum, which is obviously of a different
character from the other, is intended to protect
the inhabitants of the sun from the blaze of the
stupendous furnace which encloses them. In
confirmation of these views, the faint illumina-
tion,—the seven rays out of a thousand, is a
proof that the light of the outer stratum, and
consequently its heat, must be extremely small
on the dark body of the luminary whifh we see
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through what are called the solar spots, which
are now universally admitted to be openings in
the luminous®stratum, and not opaque scorire
floating on its surfliee.

It is curious to observe, how the conjectures
in one science are  uetimes couverted into
truths by the discoveries in another. Sir Wil-
liam Herschel, as we have seen, has stated it as
the result of many observations, that the light
of the sun does not proceed, as was almost uni-
versally believed, from a solid or liquid mass in
a state of incandescence, or white heat, and the
fact has been demonstrated by means of a beau-
tiful optical discovery of M. Arago:—When a
solid mass becomes luminous by being raised to
a red or white heat, the rays which emanate
from it in every direction do not proceed only
from its outer superficies. They are radiated
like those of heat from an infinite number of
material points below the surface, and extend-
ing to a certain small depth. The rays which
traverse this $hin luminous film, have been
found by WAmgo to be polarized, whereas,
had they proceeded from an envelope of flame,
they would not have exhibited this remarkable
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property. Now, M. Arago has also discovered
that the rays which issue obliquely from the
sun’s surface are not polarized, and hence he is
authorized to draw the conclusion confirming
Sir W. Herschel’s opinion, that the light of the
sun issues from a gaseou wvelope of flame, or
self-luminous matter.

With this important result before us, we
approach the question of the habitability of the
sun, with the certain knowledge that the sun is
not a red-hot globe, but that its nucleus is a
solid opaque mass receiving very little light and
heat from its luminons atmosphere. Sir Wil-
liam commences his argument by inquiring into
the probability of the moon being inhabited.

“The moon,” he says, “is a secondary planet,
of & considerable size, the surface of which is
diversified like that of the carth, by mountains
and valleys. Its sitnation with respect to the
sun is much like that of the earth, and, by a
rotation upon its axis, it enjoys an agreeable
variety of seasons, and of night. To
the moon our globe will to be a very
capita.l satellite, undergoing the same regular
changes of illumination as the moon does to
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the earth. The sun, the planets, and the starry
constellations of the heavens, will rise and set
there as they do here, and heavy bodies will fall
on the moon as they do on the earth. There
secems only to be wanting, in order to complete
the analogy, that it ‘iould be inhabited like
the earth.

“To this it may be objected, that we per-
ceive no large seas in the moon ; that its atmos-
phere (the existence of which has been doubted
by many) is extremely rare, and unfit for the
purposes of animal life ; that its climates, its
seasons, and the length of its days, totally differ
from ours ; that without dense clouds (which
the moon has not) there can be no rain—per-
haps no rivers, no lakes. In short, that not-
withstanding the similarity which has been
pointed out, there seems to be a decided differ-
ence in the two planets we have compared.

“ My answer to this will be, that that very
difference which is now objected will rather
strengthen the forea of my argument than lessen
its value: We find’even upon our globe, that
there is the most striking difference in the sitew
tion of the creatures that live upon it. While



96 MORE WORLDS THAN ONE.

man walks upon the ground, the birds fly in
the air, and fishes swim in water, we can cer-
tainly not object to the convenience afforded by
the moon, if those that are to inhabit its regions
are fitted to their conditious as well as we on
this globe are to ours. An absolute or total
sameness seems rather to denote imperfections
such as nature never exposes to our view ; and,
on this account, I believe (he analogies that
have been mentioned sufficient to establish the
high probalality of the moon’s being inhabited
like the earth.”

Sir William Herschel proceeds to put the
argument in another shape. He supposes that
the inhabitants of the moon, and.the other
satellites, if they do exist, are of opinion that
the Earth and the other primary planets are of
no other use but as lamps, and “ attractive
centres to direct their revolution round the
sun ;” and he then asks, “ if we ought not to
condemn their ignorance as proceeding from
want of attention and proper reflection ?”

From these considerations Sir William thinks
“that the inhabitants of the planets ought to be
wiser than we have supposed those of their sa-
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tellites to be. “ From experience,” he adds,
“ we can affirm, that the performance of the
most salutary offices to inferior planets is not
inconsistent with the dignity of superior pur-
poses ; and in consequence of such analogical
reasonings, assisted by telescopic views which
plainly favour the same opinion, we weed not
hesttate to admit that the sun is richly stored
with tnhabitants.”

From the phenomena of variable stars which
Sir William supposes to arise from their having
spots, and revolving about an axis, he considers
it as hardly admitting of a doubt that the fixed
stars are suns ; and he comes to the conclusion,
that “ if stars are suns, and suns inhabitable,
we see at once what an extensive field of anima-
tion opens itself to our view.” “ It is true,” e
adds, “ that analogy may induce us to conclude,
that since stars appear to be suns, and suns,
according to the common opinion, are bodies
that serve to enlighten, warm, and sustain a
system of planets, we may have an idea of num-
berless globes that serve for the habftation of
living creatures. But if these suns themselves
are primary planets, we may gee some thousands

a
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of them with our own eyes, and millions by the
help of telescopes ; when, at the same time, the
same analogical reasoning still remains in full
force, with regard to the planets which these suns
may support,”?

The opinion of so distinguished an astrono-
mer, and so excellent a man as Sir William
Herschel, cannot fail to have much weight on a
subject like this ; but though we are desirous of
strengthening rather than of controverting his
arguments, there are yet some difficulties to be
roemoved, and some additional analogies to be
adduced, before the mind can admit the startling
proposition, that the sun, moon, and all the sa-
tellites, are inhabited spheres.  'We may reject
this opinion, and yet believe implicitly in a
plurality of worlds.

In giving an account of these views of Sir
William Herschel, Dr. Thomas Young? has re-
marked that ¢ no clouds, however dense, could
impede the transmission of the sun’s heat to the
parts below ;” and that “ if every other circum-
stance permitted human beings to reside upon

' Philosophical Transactions, 1795, pp 63-69 ; and 1501, p. 296.
S Elesnenls of Katural Philosophy, vol. L pp. 501, 502
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it, their own weight would present an insuper-
able difficulty, since it would become nearly
thirty times as great as upon the surface of the
earth, a man of moderate dimensions weighing
above two tons.” The first of these difficulties
has certainly no weight. If the heat of the
sun’s rays i8 proportional to its light, which it
must be if it is a flame, the darkness of the sun’s
nucleus becomes a measure of its coolness. Even
a human being might live and breathe upon the
solid nucleus under the heat which is indicated
by seven rays out of a thousand. The second
objection is equally inapplicable, because Sir
William has never asserted, and never did be-
lieve, that the children of the sun were to be
kuman beings, but, on the contrary, creatures
“ fitted to their condition as well as we on this
globe are to ours.”

It has been stated as an objection to the pro-
bability of the sun’s being inhabited, that the
whole firmament would be hid by the double at-
moephere with which he is surrounded, and that
the solar inhabitants would be exclided from
all knowledge of the planets which he guides,
and of the sidereal universe of which he is a
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part. This, however, is not strictly true. The
planets and stars would be seen distinctly
through the numerous openings in the solar
atmosphere, and as the sun’s surface is compa-
ratively near to these openings, large portions
of the heavens would be thus exposed to view.
In many parts of our own globe weeks pass away
without our secing the sun or the stars, and it
cannot be doubted that the inhabitants of the
sun might study astronomy through the casual
openings in the lnminous cupola which encloses
them.

The probability of the sun being inhabited is
doubtless greatly increased by the simple consi-
deration of its enormous size. Admitting, with
Sir William Herschel, that the sun may have a
temperature adapted even for human constitu-
tions, it is difticu}t to believe that a globe of such
ma.gniﬁcence,‘S 3000 miles in diameter, and
upwards of onc HPuhdred times the size of our
carth, should occupy so distinguished a place
without intelligent beings to study and admire
the grand arrangements which exist around
them ; and it would be still more difficult to be-
lieve, if it is inhabited, that a domain so exten-
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sive, 80 blessed with perpetual light, is not occu-
pied by the highest orders of intelligence. In
the material world with which we are counected,
life everywhere meets our eye. 1t is virtually
almost a property of matter, and therefore to
conceive huge masses of matter, that are warmed
and heated, destitute of life, is to dv violence to
our strongest convictions. Those who believe
life to be the result of sccond causes, must be-
Heve in its universal diffusion ; and those who
have the conviction, that into every living thing
the Almighty must breathe its breath, will find
it difficult to believe that the life which swarms
around him on the earth, the occan, and the
air, of his own planet, has been denied to the
other bodies of the system. Universal life npon
universal matter is an idea to which the miud
instinctively clings. Kingdoms without kings
and subjects—continents without cities—cities
without citizens—houses without fumilies—
ships without crews, and railway trains without
passengers, are contingencies as probable as so-
lar systems without planets, or plahets without
inhabitants.

To the arguments so well stated by Sir Wil-
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liamn Herschel in favour of his opinion that the
moon is inhabited, some important considera-
tions may be added. The moon certainly hay
neither clouds nor scas ; but this is no reason
why she may not have an atmosphere, and a
precipitation of moisture upon her surface, suf-
ficient for the support of vegetable life. The
moon may have streams or even rivers that lose
themselves, as some of our own do, either in the
dry ground, or in subterrancan cavities. There
may be springs too, and wells sufficient for the
use of man ; and yet the evaporation from the
water thus diffused may be insufficient for the
formation of clouds, and consequently for the
production of rain. The air may be charged
to such a small extent with aqueous vapour, that
it descends only in gentle dew, to be absorbed
by vegetation, and again returned to the atmos-
phere. Even in our own planet there are re-
gions of some extent where rain never falls}
and where the aqueous vapour in the atmosphere
descends only in refreshing dew.

Although Sir John Herschel has stated that

¥ Bee Johnston's Physical .{lax.



THE SUN AND THE SATELLITES, 103

there areno decisive indicationsof an atmosphere
in the moon, yet he has given the following
very ingenious theory of the climate of the
moon, which implies the existence of an atmos-
phere, and even of running water.  “The cli-
mate of the moon mmst be very extraordinary ;
the alternations being that of unmitigated and
burning sunshine ficrcer than an eqnatorial
noon, continued for a whole fortnight, and the
keenest severity of frost, far exceeding that of
our polar winters; for an equal time. Such a
disposition of things must produce a constant
transfer of whatever moisture may exist on its
surface, from the point beneath the sun to that
opposite, by distillation in vacuo, after the man-
ner of the little instrument called a cryjophorus,
The consequence must be absolute aridity be-
low the vertical sun, constant accretion of hoar
frost in the opposite region, and perhaps a nar-
row zone of running walter at the borders of
the enlightened hemisphere. It is possible, then,
that evaporation on the one hand, and conden-
sation on the other, may, to a certain extent,
preserve an equilibrium of temperature, and
mitigate the extreme severity of both climates ;
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but this process, which would imply the conti-
nual generation and destruction of an atmos-
Phere of aqueous vapour, must, in conformity
with what has been said above of a lunar at-
mosphere, be confined within very narrow
limits.”

In some of the principal craters, Sir John
Herschel tells us “ that there are decisive marks
of volcanic stratification, arising from succes-
sive deposits of ejected matter, and evident in-
dications of lava currents ;” and he admits that
‘“ there arc large regions perfectly level, and
apparently of « decided alluvial character,”—
conditions of the moon’s surface, which demon-
strate that there has been an atmosphere to
promote combustion, and water to produce an
alluvion. We do not understand how modern
writers on astronomy have overlooked so com-
pletely the many arguments for the existence
of an atmosphere in the moon, which have been
almost universally admitted. Facts observed a
century ago by astronomers distinguished for
their accuracy, are not less important because
they have not been observed by their successors.
Volcanoes may have been seen in the moon in
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the 18th century, though they have not been
observed in the 19th ; and a decided indication
of atmospheric action to-day, will not be dis-
proved by its invisibility to-morrow.

That volcanoes or burning regions have been
observed in the dark portion of the moon’s
disc, cannot be doubted. In 1772, Beccaria,
and in 1778, Ulloa, observed a bright white spot
on the moon’s disc. The spot observed by Ulloa
and other three observers, resembled an opening
in the moon ; but Beccaria was of opinion that
this spot, as well as the one seen by himself, was
the flame of a burning mountain. Various other
persons have seen phenomena of the same kind ;
but all doubt upon this subject was removed
when 8o accurate an observer as Sir William
Herschel announced the discovery of volcanoes
in the moon. On the 4th May 1783, he per-
ceived a luminous spot in the obscure part of
the moon, and two mountains whick were formed
Jrom the 4th to the 13th of May ! On the 19th
April 1787, he perceived “three volcanoes in
different places of the dark part of the moon.
Two of them were already nearly extinct, or
otherwise in a state going to break out, which
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perhaps may be decided next lunation. The
third shews an actuadd eruption of fire, or lnmi-
nous matter.” On the following day the vol-
cano was burning with greater violence than
the night before, and he found it equal to twice
the size of the second satellite of Jupiter, and
consequently, above three miles in diameter,
Sir William observed that the eruption re-
sembled a picce of burning charcoal. The
existence of recent volcanoes may therefore be
considered as a proof that the moon has an
atmosphere.

Although Sir John Herschel broadly asserts,
that in the occultations of stars and planets by
the moon, there is no appearance whatever of
an atmosphere ; yet ws have many facts which
stand in direct opposition to this statement.
Cassini assures us, that he frequently observed
the circular figure of Jupiter, Saturn, and the
fixed stars changed into an elliptical one, when
they approached either the dark or the illumi-
nated limb of the moon. Mr. Dunn saw Saturn
and his ring emerge from the moon’s limb like
a comet ; and M. Schroeter of Lilienthal, with
fine telescopes, observed “several obscurations
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and returning serenity, eruptions, and other
changes in the lunar atmosphere. The same
astronomer discovered the twilight of the moon
at the extremity of its cusps, and he found by
measurement, that the inferior or more dense
part of the moon’s atmosphere was not above
1500 feet, or the third of a mile high, while
the height of the atmosphere where it could
affect the brightness of a fixed star, is not above
5742 feet, or not much more than a mile,
Hence we sce the reason why changes are only
occagionally produced upon stars occulted by
the moon. Her atmmosphere s greatly lower
than her mountains. When the stars, therefore,
enter, or emerge from, behind mountains higher
than her atmosphere, they are not affected by
refraction ; and when behind mountains or level
plains lower than her atmosphere, they are af-
fected by the refraction of the superincumbent
air.

It is evident, therefore, from all these facts,
that in her volcanoes, active and extinct, in her
twilight, and in her action uponm immerging
and emerging stars, the moon exhibits such
proofs of an atmosphere, that we have a new
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ground frow analogy for believing that she either
has inhabitants, or is in a state of preparation
for receiving them.

Had the moon been destined to be merely a
lamp to our earth, there was uo occasion to varie-
gate its surface with lofty mountains and valleys
und extinct voleanoes, aud cover it with large
patches of matter, that reflect different quanti-
ties of light, and give its surfuce the appear-
ance of continents and seas. It would have
been a better lamp had it been a simooth sphere
of lime or of ‘chalk. The existence of extinct
volcanoes, the upheaval of lofty mountains, are
proofs of a progression in its physical history—
of a preparation, perhaps long ago made, for
the reception of inhabitants. That it is not
now preparing may be inferred from the absence
of every appearance of change, since its surface
has been studied by astronomers,

If it is probable, then, that the moon is in-
habited, the same degree of probability may be
extended to all the other satellites of the system.
Their great distance from the earth prevents us
from examining their surface ; but even without
any indication of mountains and valleys, or of
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any forces that have disturbed or are still dis-
turbing their surface, analogy compels us to con-
clude, that like all other material spheres, they
must have been created for the double purpose
of giving light to their primary planets, and a
home to animal and intellectual life.



CHAPTER VL

THE MOTION OF THE BOLAR BYSTEM ROUND & DISTANT
CENTRI.

Hap our Sun, with all the planets and comets
which he controls, been absolutely fixed in space,
our system could have had no connexion with
the other systems of the universe. The immense
void which separates it from the stars, would
have been regarded as the barrier which con-
fined it. Astronomers, however, have not only
placed it beyond a doubt that the Solar system
is advancing in absolute space, but have deter-
mined the direction in which it moves, and within
certain limits the velocity of its motion. This
great cosmical truth, the grandest in astronomy,

_will furnish us with a new argument for a plu-
rality of worlds.

The first astronomer who suggested the idea
of such a motion, was the celebrated Dr. Halley,?

PAil Trans.. 1718, No. 355, L. v. i
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who was led to it by comparing the places of
Sirius, Arcturus, and Aldebaran, as determined
by the observations of Hipparchus and Flaw-
steed. The French astronomers, Cassini and Lo
Monnier, noticed the same fact; but it is to
Tobias Mayer! of Gottingen that we are in-
debted for a more complete examination of the
subject. By comparing the places of eighty
fixed stars, as determined by Roemer in 1706,
with their places as observed by Lacaille in
1750, and himself in 1756, he found that the
greater number of them had a proper motion,
that is, a motion that could not be explained
by any cause connected with the motion of our
earth in its orbit, or upon its axis. In order to
expluin this motion, he suggested that it might
arise from a progressive motion of the sun to
one quarter of the heavens, in consequence of
which the stars to which he was approaching
would appear to recede from each other, while
those in the opposite region from which he was
moving would appear to approach one another ;
and he illustrated this idea by supposing a per-
son walking in a field surrounded by trees, in
1 Opera Incdita, 1775, De Motu faarum proprio, pp. T7-8}
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which case the trees to which he approached
would appear to scparate, or their distance to
increase, while those which he left behind would
appear to approach to one another, or their dis-
tance to diminish, the trees on his right and
left hand preserving the same apparent distance
from each other. This was the true cause of
the proper motion of the stars, but owing to the
imperfection of astronomical instruments in the
time of Roemer, and even in Mayer’s time, the
observed proper motions did not correspond with
his explanation of it ; and he quitted the sub-
ject with the remark, that many centuries must
elapse before the true cause of this motion can
be explained.

Astronomy, however, was advancing more ra-
pidly than its most ardent votaries imagined,
and, before a single century elapsed, the motion
of the solar system in space, as the cause of the
proper motion of the stars, became a great truth,
which commanded the assent and the admira-
tion of every cultivator of astronomy.

Although Dr. Wilson' of Glasgow had point-
ed out, on theoretical principles, the probability

1 Thowghts on General Grawvilation, 1777,
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uf a progressive motion of the Sun, and Lam-
bert! and La Lande? had deduced it from the
idea, that the same mechanical impulse which
gave the Sun its rotatory motion upon its axis,
would displace its centre and give it a motion
of translation, yet it was not till Sir William
Herschel,® in 1783, analyzed the accurate obser-
vations of Dr. Maskelyne on thirty-five fixed
stars, that a decided step was made in the in-
vestigation.  He found that, in 1790, the solar
system was advancing to the star A in the con-
stellation Hercules, or to a point in the heavens
whose right ascension v 2607 34, and north
declination 26° 17. By rimilar calculations,
M. Prévost* found the right ascension of the
same point to be 230 | with north declination
25°; and M. Klugel® made it 260°, with north
declination 27°,—a2 result almost the same as
that of Sir William Herschel.

It would be inconsistent with the natare of
an Essay like this to enter into more minute
details upon this subject. We shall, there-

1 Nystewe du Monde, pp 152-158, avd Letires Commobosiyues, 170,

. 126 2 Mem. Acod. Par 1776, p. 513
® Pail. Trans, Y783, p 247, 1905, pp 233 256,
¢ Mem. Acad. Berdn, 1781, « Berlin Ephemeris, 1749,

H
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fore, give a tabular view of the results which
have been obtained from places of the fixed
sturs, tuken with the more accurate instruments
of the present day, at the principal Observa-
torics in Burope, aud by the accomplished
astronomers that direct them (—

Right Ascension and Declina’ion of the point to which the
Solur System is advancing.

N,
Pr— Right Protable North T'robal.f of Ntars
usend.

Aneraton, Yrror. Deet nation, Error,

Argelander 1. 236°25°1 £ 12°21'3  GR7372 Feeorrg o2
Argolander I 255 97 1 8380 383831+ 3°356 5
Angelander I 261°10°7 + 3°48°90 30531 % 2°31'4 319
Lundahl IV, 258°28'4 F 3253 149671 + 4°20°3 147
Owo Swruve V. 261°23°1 1 4499 37357 4 401178 Sul

it

4

MooV ognge gyt 22575 BT3I6°S k3Ta4s

The signs + and — in this table indicate
that the probable error nuy extend on each
gide of the tabular number, by the quantities
before which they are placed.

As the stars from which the preceding de-
ductions have been made were those which are
visible in the Obscrvatories of Europe, it be-
came interesting to determine the point to which
the Solar system was moving, from the proper
motion of the stars that are visible in the
Southern hemisphere.  This investigation has
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been lately made by our distinguished country-
man, Mr. Thomas Galloway? by means of
eighty-one stars that were observed by Lacaille
in 1751 and 1752, compared with those obser-
ved by Mr, Johuson at St. Helena in 1829~
1833, and by our countryman, Mr. Henderson,
at the Cape, in 1830, 1831, The result of this
inquiry s, that the point of spuce to which our
Sun is approaching is situated in

Obwetver, R. Awc¢nuion N Derination Prot. Keenr,

Gallowny, VI 2600 66 + &0 4 W4+ v

tieneral Mean, VITL. 23032 0 4 3 43 4 M0 4 300a

Hence it appears, that the result obtained
from the sonthern stars agrees with that from
the northern oues, within 25’ of right ascension,
and 7 of declination, a coincidence 8o extraor-
dinary as to amount to a demonstration of the
great physical truth which it indicates.

But astronomers have not been satisficd with
merely determining the direction to which the
Sun, with all his planets, is advancing in space :
They have calculated, within certain limits of
error, the velocity with which they move!
Assuming the parallax of stars of the firt

U Phil. Trans, 1847,
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magnitude to be 07209, as determined by his
father, M. Otto Struve finds that the angular
value of the annual motion of the Solar system,
if seen at right angles from the distance of such
a star, is 03392, with a probable crror of
(03623 ; and taking the radins of the Earth’s

0 G

02

1 1 c o
orbit as unity, we have 0

or 1623, with a
probable error of (0229, as the annual motion
of the Sun in space; reckoned in radii of the
Eartl’s orbit.  That is, taking 95 millions of
miles as the mean radius of the Earth's orbit,
we have 95 x 1623 154185 millions of
miles, and conrequently—

Kuglsh Mikos,
The velocity of the holur system, . 134,183,000 in the year.
Do, o, . . 422 424 in n day.
Ja, do . 17,601 fu an hour
T, do . 203 ina minute.
o, o, . . 37 in a second

“ Here, then,” says M. Struve, senior, “ we
have the splendid result of the united studies
of MM. Argelander, O. Struve, and Peters,
grounded on observations made at the three
Observatories of Dorpat, Abo, and Pulkova, and
which is expressed in the following thesis :—
‘The motion of the Solar system in space is
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directed to a point of the celestial vault, situated,
on the right line which joins the two stars =
and u Herculis, at a guarter of the apparent
distance between these stars from m Hereulls.
The velocity of this motion is such, that the
Sun, with all the bodies which depend upon
him, advances annually in the above direction
1623 times the radius of the Eartl’s orbit, or
33,550,000 geographical miles. The possible
error of this last number amounts to 1,733,000
geographical miles, or a seventh of the whole
alue.  We may thus wager 400,000 to 1 that
the Sun has a proper progressive motion, and
1 to 1 that it is comprised between the limits
of 3% and 29 millions of geographical miles"?
As there is no such thing in the heavens as
a rectilineal motion, it is evident that the Sun,
with all his planets and comets, is in rapid
motion round an invisible body.* To that
now dark and mysterious centre, from which
no ray however fecble shines, we may, in an-
other age, point our telescopes, detecting, per-
chance, the great luminary which controls our

1 Ktuder d' Astronomie Stellaire, p. 108.
? Professst Madler, without any very weighty reamma, makes the star
Alcyone, the brightest of the Pledades, the centre of the Sun’ orbit,
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systemn, and bends its path into that vast orbit
which man, in the whole cycle of his race, may
never be allowed to round. If the buried
relics of primeval life have taught us how brief
has Leen our tenure of this terrestrial paradise,
compared with its occupancy by the brutes that
perigh, the grand sidereal truth which we have
been expounding nmpresses upon us the no less
huwbling lesson, that from the birth of man to
the extinction of his race, the system to which
he belougs will have described but an infinite.
simmal arc in that grand cosmical orbit in which
it is destined to revolve.  If reason ever falter,
beneath the weight of its conceptions, 1t is
under this overwhelming idea of time and of
space.  One round, doubtless, of this immea-
surable path will the Sun be destined to
describe.  How long a journey has it been in
the past! Ilow brief in the present! How
endless in the future!

We have thus endeavoured to give our
readers an accurate idea of the nature and
grandeur of this great cosmical movement, not
merely because it will supply us with a new
argument for a plurality of worlds, but because
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the author of the Lissay already quoted, who
denies this great doctrine, has completely mis-
represented the great truth of the motion of
the Solar system.  Foreseeing its influence on
the mind as an argument for more worlds than
one, he has shunned the description of it even
as a theory, and represented it to his readers as
amonyg “the conjectures of astronvmers,” and
as founded upon ** minute inquiries and bold
conjectures,” which he need not notice, as they
“have no bearing on his subject.”?

That the sidereal phenomena thus stigmatized
‘are not conjectures but truths admatted by every
astronomer, our readers have seen. That they
have a bearing on the doctrine of a plurality
of worlds we shall endeavour to shew. The
argument for a plurality of worlds may have
two forms. It may embrace a new point of
analogy between the inhabited Earth and any
of the planets, primary or secondary ; and since
our Solar system is a system containing iuha-
bitants, even if the Earth is the only planet that
contains them, any point of analogy between
that system and any other system of stars in

1 Of a Pluradity of Worlds, pp. 157, 158
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which there is a distinct movement of one star
round another, becomes an argument for the
existence of inhabitants, or of an inhabited
planet in the other. It may have also a second
form, namely, that which is called a reductio
ud abxurdum, that is, an argnment in which it
is shewn that the opposite opinion is an absur-
dity.  The strictest truths in geometry have
been considered as demonstrated by this species
of argument, and it is still more applicable in
the present case, where mathematical certainty
cannot be reached, because there may be dif-
ferent degrees of absurdity, and we may have an
argumentum ad absurdiorem, and an argumen-
tum ad absurdissinun,

To illustrate this, let us suppose that) at a
sertain period in the history of astronomy, the
Larth was believed to be the only planet that
moved round the Sun.  The astronomer of that
day must have thought it strange that a sun
88,00t miles in diameter should be employed
to light and to heat a planet only S000 miles
in diameter, as a smaller sun nearer the Earth
would have been sufficient for the purpose.
When Venus was discovered and found to be a
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planet of the same size as the Earth, with moun-
tains and vallevs, days and nights, and yeam
analogous to our own, astronomers could not
fuil to think it probable that she was inhabited
like the Earth ; and the absurdity of believing
that she bad no inhabitants, when no other
rational purpose could be assigned for her crea:
tion, became an argument of a certain nmouut
that she was like the Earth, the seat of animal
and vegetable life.  When Jupiter was dis-
covered, and was found to be so gigantic a
planet that it required fonr moons to give him
light, the argument from analogy that ke was
inhabited became stronger, from the fact of his
having moons, and the argument for a plurality
of worlds became stronger also, because the
analogy was extended to fwo planets.  In like
manner, every discovery of a new planct, cither
with new points of analogy, or with those pre-
viously existing in other planets, became an
additional argument from analogy ; and when
the system was completed with Saturn, Uranus,
Neptune, and their numerous satellites, and
when astronomers had discovered the existence
of atmospheres, and clouds, and arctic snows,
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and trade winds in Saturn, Jupiter, Mars, and
Venus, the argument from analogy attained a
degree of force which it had not in the time of
Fontenelle ; and the absurdity of the opposite
opinion that planets should have moons and no
inhabitants, atmospheres with no creatures to
"breathe in them, and enrrents of air withont life
to be fanned, became a formidable argument
which few minds, if any, could resist.
Considering then the Solar system as stafion-
ary 'n gpace, and unconnected with any other
system, the arcument for the existence of inha-
Litants on its planets, has a certain fixed value
compounded of the argument from analogy, and
the degree of absurdity which attaches to the
idea of the plancts being lnmps of moving mat-
ter shone upon, and shining in vain.  But when
we have proved that this Solar system is revolv-
ing round sonie distant centre in an orbit of
such inconceivable dimensions that millions of
years might be required to perform one single
round :—When we consider that this distant
centre must be a sun, with attendant planets
like our own, revolving in like manner round
our sun, or round their common centre of gra-
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vity, the mind rejects, almost with indignation,
the ignoble sentiment that man is the only
being that performs this immeasurable journey,
and that Jupiter, and Saturn, and Uranus, and
Neptune, with their bright array of regul train-
bearers, are but colossal blocks of lifeless clay
encumbering the Earth as a drag, and mocking
the creative majesty of heaven.

It is hardly necessary to illustrate these views
by more familiar siwmilitudes.  The architect of
a solar system stationary in space, and with but
vne of its smallest planets inhabited, may in
some degree be likened to n sovereign, who, in
sending a military colony to cultivate and de-
fend an island in the Pacific, engaged fuwenty-
JSive soldiers, onc of whom was a light infantry
man, who did all the honours and duties of the
island, while the other twenty-four were tall
and powerful grenadiers, who enjoyed them-
selves day and night upon merry-go-rounds,
heated by genial fires, and lighted by brilliant
chandeliers of gas, but performing no useful
work, and doing no honour to their king. The
Creator of the same solar system launched into
an orbit of immeasurable circuit, and wheeling
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through ether with the velocity of fifty-seven
miles in a second, may have some resemblance
to & mighty autocrat, who should establish a
railway round the coasts of Europe and Asia,
and place npon it an enormous train of first-
class carriages, impelled year after year by
tremendous steamn power, while there was but
& philosopher and a culprit in a humble van,
attended by hundreds of unoccupied carriages
and empty trucks!

Since every fixed star, considered as the
centre of a system, must have planets upou
which to shine, we are furnished with a new
argument from analogy, from the fact of our
Solar system revolving round a similar system
of planets, for as there is at least one inhabited
planet in the one system, there must for the
same reason be one inhabited planet in the
other, and consequently, there must be more
inhabited worlds than one—as many indeed as
there are systems in the universe. This argu-
ment will be better understood when we have
treated, in a future chapter, of binary systems
of stars, to which the Newtonian law of gravity
has been found applicable.



CHAPTER VI
RELIGIOUS DIFEICCLTEE S,

It is as injurious to the interests of religion,
as it I8 degrading to those of science, when the
votaries of either place them in a state of mu-
tual antagonisin. A mere inference or a theory
in science, however probable, must ever give
way to a truth revealed ; but a scientific truth
must be maintained, however contradictory it
may appear to the most cherished doctrines of
religion.  In freely discussing the subject of a
plurality of worlds, there can be no collision
between Reason and Revelation. Christians,
timid and ill-informed, have, at different pe-
riods, refused to accept of certain results of
science, which, instead of being adverse to their
faith, have been its best auxiliaries ;.and infidel
writers, taking advantage of this weakncss,
have vainly arrayed the discoveries and infer-
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ences of astronomy against the fundamental
doctrines of Seripture.  This unseemly con-
troversy, which once raged respecting the motion
of the Farth and the stability of the Sun, and
more recently in reference to the doctrines and
theories of geology, terminated, as it alwayvs
must do, in favour of science.  Truths physical
have an origin as divine as truths religious.
In the time of Galileo they triumphed over the
casuistry and secular power of the Church ; and
in onr own day the incontrovertible truths of
primeval life have won as noble u victory over
the errors of a speculative theology, and a false
interpretation of the word of God. Science
ever has been, and ever must be the safegnard
of religion. The grandeur of her truths may
transcend our failing reason, but those who
cherish and lean upon truths equally grand,
but certainly more incomprehensible, ought to
see in the marvels of the material world the
best defence and illustration of the mysteries of
their faith.

In referring to the plancts of our own system,
and to those which surround the fixed stars as
suns, Dr. Beutley justly remarks, “that if any
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person will indulge himself in this speculation,
he need not quarrel with revealed religion upon
such an account. The Holy Seriptures do not
forbid him to suppose as great a multitude of
systems, and as much inhabited a8 he pleases.
"I'is true there is no mention in Moses’s narra-
tive of the creation of any people in other pla-
nets.  But it plaiuly appears that the sacred
historian doth only treat of the origin of ter-
restrial animals: he hath given us no account
of God'’s creating the angels ; and yet the sawme
author in the ensuing parts of the Pentateuch,
makes not unfrequent mention of the angels of
God.  Neither need we be solicitous about the
condition of those planetary people, nor riise
Srivolous disputes how far they may participalte
in Ada’s full or tn the benefits of Christ’s iu-
carnation.  As if because they are supposed to
be Kativnal they must needs be concluded to
be Men.” He then goes on to shew that there
may be “ minds of superior or meaner capncities
than human united -to & human body,” and
“ minds of human capacities united to a differ-
ent body” . . . . . “so that we ought
not upon any account to conclude that if there
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be rational inhabitants in the Moon or Mars, or
any nuknown planets of other systems, they
must therefore have human natures, or be in-
volved in the circumstances of our world.”?
The doctrine of a plurality of worlds,—of
the occupation of the plancts and stars by
animal and iutellectual life, has been stated as
“a popular argument against Christianity not
much dwelt upon in books, but, it ds beldeved,
a good deal insinuated in conversation, and
having no small influence on the amateurs of a
superficial philosophy.”#  Although we have
felt that such a difficulty might be made an
objection to Christiapity, we have neither met
with 1t in books nor in conversation ; but as it
has been so prominently brought into view by
Dr. Chalmers; and also by the author of the
Yssay Of a Plurality of Worlds, it is necessary
to ascertain its value, whether it be urged by
the infidel against the truths of Seripture, or by
the Christian against the inferences of science.
“Is it likely,” as Dr. Chalmers puts it, “ says
the infidel, that God would send His eternal

t O the Confutatéon of Atheism, &e., WiD3, pp. 6-8.
Chaliners’s Disconrses, &c.  Discourse §
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Son to die for the puny occupiers of so insigni-
ficant a province in the mighty field of His
creation ? Are we the befitting objects of so
great and so signal an interposition 2 Does not
tne largeness of that field which Astronomy
lays open to the view of modern science, throw
a suspicion over the truth of gospel history ?
and how shall we reconcile the greatness of that
wonderful movement which was made in heaven
for the redemption of fullen man, with the
comparative meanness and obscurity of our
species 2"

In meecting this astronomical objection, Dr.
Chalmers states that it consists of an ussertion,
which he denies, that Christianity was estab-
lished for the exclusive benefit of our minnte
and solitary world, and of an inference or argu-
ment, that God would not lavish “such a quan-
tity of attention on so insignificant a ficld.”
In denying the assertion, and maintaining that
the inhabitants of other worlds may not have
required a Saviour, Dr. Chalmers has obviously
cut the koot of the difficulty rather tMan untied
it. The assertion of the infidel, and the asser-
tion of the divine, mutually destroy each other.
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The assertion of the infidel, not his inference,
has been maintained very generally by Chris-
tians themselves, and is indeed a difficulty
which perplexes them. The assertion of the
divine, on the contrary, is one which very few
Christians will adinit, and one which 1s opposed
to the very system of analogy, which guides us
in proving a plurality of worlds. If we argue
that Jupiter, a planet with moons, must be in-
habited because the earth which has a moon is
inhabited, is not the infidel or the Christian
entitled to say, that since the inhabitants of the
Earth have siuned and required a Saviour, the
inhabitants of Jupiter must also have sinned,
and required & Saviour ? To maintaio the con-
trary opinion is not only against analogy, but it
is a hazardous position for a divine to take when
he maintains it to be probable that there are
intellectual creatures occupying a world of mat-
ter, and subject to material laws, and yet ex-
empt from sin, and consequently from suffering
and death. A proposition se extraordinary we
cannot venture to affirm. If it be true, the
difficulty of the sceptic and the Christian is at
once removed, because there can be no need of
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a Saviour ; and we are driven ‘to the extrava-
gant conclusion, that the inhabitants of all the
planets but our own are sinless and immortal
beings that never broke the Divine law, and are
enjoying that perfect felicity which is reserved
only for a few of the less favoured occupants of
the Farth. Thus chained to a planet the lowest
amdd most unfortunate in the universe, the phi-
losopher, with all his aualogies broken down,
may justly renonnce his faith in o plurality of
worlds, and rejoice in the more limited but
safer creed of the anti-pluralist author wheo
makes the Earth the only world in the uni-
verse, and the special object of God’s paternal
care.

We must not, however, permit our readers to
come to such a painful conclusion. Men of
lofty minds and of undoubted piety have re-
garded the existence of moral evil as a part
—a necessary part, we think, of the general
scheme of the universe, and couvsequently ax
affecting all its rational inhabitants—the ruce
of Adam on our own globe, and the races, pei-
chance, more glorious than our own in the pla-
nets around us, and in the remotest system in
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space. When on the eve of learning the truth
of his opinion, the illustrious Huygens did not
hesitate to affirm, that it would be absurd to
suppose that all things were made otherwise
than God willed, and knew would happen ; and
that if we had lived in continual peace, and
with an abundant supply of all the good things
of this life, there would have been neither art
nor science, and the human race would soon
have lived like the brutes that perish. And
with these views he comes to the conclusion, that
the inhabitants of the other plancts must be
endowed with the same vices and virtues as man,
because without such vices and virtues they
would be far more degraded than the occupants
of the Earth.

One of the most profound thinkers and ele-
gant writers of the present day? has viewed this
subject from a loftier eminence. “ From the
revealed record,” he says, “ we learn that the
dynasty of man in the mixed state and character,
is not the final one, but that there is to be vet
another creation, or more properly re-creation,
known theologically as the resurrection, which

' Mr. Hugh Miler, Foofprints of the Creatgy, pp. 301-303.
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shall be connected in its physical components by
bunds of mysterious paternity, with the dynasty
which now reigns, and be bound to it mentally
by the chain of identity, conscious ‘und actual ;
but which in all that coustitutes superiority,
shall be as vastly its superior as the dynasty of
responsible man is superior to even the lowest
of the preliminary dynastics.  We are farther
taught, that at the commencement of this last
of the dynastics, there will be a re-creation, of
not only elevated, but also of degraded beings—
a re-creation of the lost,  We are taught yet
farther, that though the present dynasty be that
of a lapsed race, which at their first introduction
were placed on higher ground than that on which
they now stand, and sank by their own act, it
was yet part of the original design, from the
beginning of all things, that they should occupy
the existing platform ; and that redemption is
thus no after-thought, rendered necessary by the
fall, but, on the contrary, part of a general
scheme, for which provision has been made from
the beginning ; so that the divine anan, through
whom the work of restoration has been effected,
was in reality n reference to the purposes of
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the Eternal, what He is designated in the re-
markable text, ¢ the Lamb slain from the foun-
dations of the world” Slain from the founda-
tions of the world ! Could the assertors of the
stony science ask for language wore express ?
By piecing the two records together—that re-
vealed in RSeripture, and that revealed in the
rocks—records which, however widely geologists
may mistake the one, or commentators misun-
derstand the other, have cmanated from the
same great author, we learn that in slow and
solemn majesty has period succeeded period,
each in succession ushering in a higher and yet
higher scene of existence—that fish, reptiles,
mamnmiferous quadrupeds, have reigned in turn,
—that responsible man, ¢ made in the image of
God,” and with dominion over all creatures,
ultimately eutered into a world ripened for his
reception ; but turther, that this passing scene,
in which he forms the prominent figure, is not
the final one in the long series, but merely the
last of the preliminary scenes ; and that that
period to which the bygoue ages, incalculable in
amount, with all their well-proportioned grada-
tions of being, form the imposing vestibule, shall
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have perfection for its occupant, and eternity
for its duration. Iknow not how it may appear
to others ; but for my own part; I cannot avoid
thinking that there would be a lack of propor-
tivn in the series of being, were the period of
perfect and glorified humanity abruptly connect-
ed, without the introduction of an intermediate
ereation of responsible tmperfection; with that
of the dying, irresponsible brute.  That sceue of
things in which God became man, and suffered,
seems, ns it no doubt /s, a necessary link in the
chain.”

At this startling result, our author finds him-
self on the confines of a mystery which mau has
“ vainly aspired to comprehend.,” “1 have,
says he, “ no new reading of the cuigma to offer.
I know not why it is that moral evil exists in
the universe of the All-wise and the All-power-
ful ; nor through what occult law of Deity it is
that ¢ perfection should come through suffer-
ing.”” In the darkness of this mystery the best
and the brightest spirits are involved ; and our
inability to fathom its depth we willingly ac-
knowledge. But there are difficulties, which
though we cannot solve them for others, we

"
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may solve for ourselves. An inferior intellect
may disencuinber itself of an incubus, which a
superior one may be doomed for ever to bear.
And as the physician, when he cannot achieve a
cure, cousiders himself fortunate when he finds
an anodyne, so the Spectre of Moral Evil may
haunt the philosopher when the peasant has
succeeded in exorcising it.

To exhibit the Divine attributes, and to dis-
play the Divine glory to an intellectual and
immortal race, must have been the purpose for
which u material universe was created.  In his
physical frame Man is necessarily subject to
physical laws, The law of gravity “ cannot
cease as he goes by ;”—and finite in his nature,
and fallible in his reason, he can but feebly de-
fend himself agaiust the ferocity of animal life,
the power of the elements, or the poison that
may mingle in his cup. His high reason does
not, in many emergencics, compensate for his
inferior instinct. He is therefore helplessly ex-
posed to suffering and death. The instincts of
self-preservation and of purental affection give
a magnitude and interest to whatever affects the
safety and happiness of himself and his offspring.
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He is thus placed in antagonism to his fellow-
sufferers, and in the collision of interests and
feelings, laws human and Divine are broken.
Nor is this result less conformable to what we
have regarded as the object and end of creation.
In order to glorify God by a knowledge of His
attributes, these attributes must be fully dis-
played. The power, and wisdom, and goodness
of the Creator, are exhibited to us every day and
every hour ;—they are proclaimed in the hea-
vens ;—they are stamped on the carth ;—life,
and the enjoyments of life, display them even to
the dumb, the deaf, and the blind. But in what
region are we to descry the attributes of mercy,
of justice, and of truth ? In the abodes of
happiness and peace, the idea of Merey can
neither have an object nor a name. Justice can
be understood only among the unjust,—and
Truth only among the untruthful. The poral
attributes of the most High can be comprehended
and emblazoned only among the cruel, the dis-
honest, and the false. Iis power, wisdom, and
goodness, can be exhibited only in a wmaterial
world, governed by the laws of matter ; and man
in his material nature must be subject to their
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operation and control. Though thus controlled
and thus suffering, we feel that all is good and
wise, and under this fecble gleam of reason there
18 light enough to show us—if we are disposed
to have it shown—that the Spectre of Moral
Evil has been conjured up by ourselves:

All (ﬁnr«m], llm‘nmu) not understood
All partial evil, universal good.—Porr.

If we reject, then, the idea that the 1nhabi-
tants of the planets do not require a Saviour,
and maintain the more rational opinion, that
they stand in the same moral relation to their
Maker as the inhabitants of the Earth, we must
seek for another solution of the difficulty which
has embarrassed both the infidel and the Chris-
tian. How can we believe, eays the timid
Christian, that there can be inhabitants in the
planets, when God had but one Son whom He
could send to save them ? If we can givea
satisfactory answer to thig, question, it may
destroy the objections of the infidel, while it
relieves the Christian from his anxieties.

When, at the commencement of our era, the
great sacrifice was made at Jerusalem, it was
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by the crucifixion of a man, or an angel, or a
God.  If our faith be that of the Arian or the
Socinian, the rceptical and the religious diffi-
culty is at once removed :—a mau or an angel
may be again provided as a ransom for the
inhabitants of the plancts. But if we believe,
with the Christian Church, that the Son of God
was required for the expiation of sing the dif-
ficulty presents itself in its most formidable
shape.

When our Saviour died, the influence of His
death extended backwards, in the past, to mil-
lions who never heard His name, and forwards,
in the future, to milliovns who will never hear it.
Though it radiated but from the Holy City, it
reached to the remotest lands, and affected
every living race in the old and the new world.
Distance in time and distance in place did not
diminish its healing virtue.

“ Though curious to compute,
Archangels fi to cast the mighty sum.”

“ Ungrasped by ds create,” it was a force
which did not vary with any function of the
distance. All-powerful over the thief on the
cross, in contact with its divine source, it was in
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succeeding ages equally powerful over the Red
Indian of the west, and the wild Arab of the
east. Their heavenly Father, by some process of
mercy which we understand not, communicated
to them its saying power. *Jananating from the
widdle planct of the system, why may it not
have extended to them all—to the planetary
races in the past, whien  the day of their
redemption had drawn nigh;” and to the
planetary races in the future, when * their
fulness of time shall come ?”

“ When stars and suns are dust bencath his throne,
A thousand worlds so bought were bought too dear.”

But, to bring our argument more within the
reach of an ordinary understanding, let us
suppose that our globe at the beginning of the
Christian ern had been broken in two, as the
comet of Biclais supposed to have been in 1846,
and that its two halves, the old world and the
new, travelled together like & double star, or
diverged into widely separated orbits. Would
not both its fragments have shared in the
beneficence of the cross,—the old world as
liberally as the unew,—the penitent on the
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shores of the Mississippi, as richly as the
pilgrim on the banks of the Jordan. If the
rays, then, “ of the Sun of righteousness, with
healing on His wings,” could have shot across
the void between our European and Ammerican
worlds thus physically disscvered, may not all
the planets, the worlds made by our Saviour
himself, formed out of the same material
clement, and basking under the same benefi-
cent sun, be equal participators in His heavenly
gift ?

Should this view of the subject prove unsa-
tisfactory to the anxious inquirer, we may
suggest for his consideration anothep sentiment,
even though we ourselves may not admit it into
our creed. If one man can expiate the crime
of apother by a punishment short of death, he
may perform the same generous deed for n
thousand. Should such a noble martyr consent
even to give bis life for his friend, by suffering
a death from which science could revive him,
he might expiate the crimes of thousands of
his race. May not the Divine naturg, which
can neither suffer nor die, and which in our
planet, once only, clothed itself in humanity,
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resume clsewhere a physical formn, and expiate
the guilt of unnumbered worlds ?

In his zeal to overthrow the objection of the
infidel, Dr. Chalmers has, we think, subjected
it to a species of unnecessary torture.  When
the infidel thinks it unlikely “ that God would
send His eternal Son to die for the puny oceu-
pauts of 8o insignificant a province of Hix
creation,” he does not mean that God caunot

“of the insignificant

and does not take care
provinee” of the earth, because He has so many
other nobler planetary kingdoms to govern.
He means only that the mission of God’s own
cternal Son was too great a gift to the earth.
and therefore one not likely to be given.  The
objection, indeed, which Dr. Chalmers puts into
the mouth of the infidel is, in truth, an objection
felt by the Christian ; and the acute author of
the Essay O7 a Plurality of Worlds, seeing this
mistake, actually treats it “ not as an ohjection
urged by an opponent of religion, but rather
as a difficulty felt by a friend of religion.” He
considers it as a difficulty bearing on natural
religion, and in this aspect he accepts of it as a
difficulty, discusses its importance, and regards
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Dr. Chalmers’s reply to it as “ well fitted 1o
remove the scruples to which it is especially
addressed.” The difficulty is thus put by the
anonymous author we have referred to :—

“ Among the thoughts which it was stated
raturally arose in men’s minds when the tele-
scope revealed to them an innumerable multi-
tude of worlds besides the one we inhabit was
this ;—that the Governor of the Universe, who
has su many worlds wnder Hlis management,
cannot be concetved as bestowing wpon this
earth, and its various tribes of inhabitants,
that care rwhich, tell then, natural veligion had
taught men that He does employ to secuve to
man the possession and use of his fuculties of
mend and body, and to all antinals the reqni-
sites of antmal existence and animal enjoyment.
And upon this Chalmers remarks, that just
about the time when science gave rise to the
suggestion of this difficulty, she also gave
occasion to a remarkable reply to it.  Just
about the same time that the invention of the
telescope shewed that there werc ipnumerable
worlds which might have inhabitants requiring
the Creator's care as much as the tribes of this
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earth do, the invention of the microscope
shewed that there were in this world innumer-
able tribes of animals which had been all along
enjoying the bencfit of the Creator's care as
much as those kinds with which man had been
fumiliar from the beginning., The telescope
suggested that there. might be dwellers in
Jupiter or in Saturn, of great size and unknown
structure, who must share with us the preserv-
ing care of God. The microscope shewed that
there had been close to us, inhabiting minute
crevices and crannies, peopling the leaves of
plants and the bodies of other animals, animal-
cnles of a minuteness hitherto unguessed, and
of a structure hitherto unknown, who had been
always sharers with us in God’s preserving care.
The telescope brought into view worlds as
numerous as the drops of water which make up
the ocean ; the microscope brought into view
a world in every drop of water. Infinity in
one direction was balanced by infinity in the
other. The doubts which man might feel as
to what God would do, were balanced by cer-
tainties which they discovered as to what He
bad always been doing. His care and good-
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ness could not be supposed to be exhausted by
the hitherto known population of the Earth,
-for it was proved they had hitherto been con-
fined to that population. The discovery of
new worlds at vast distances from us was
accompanied by the discovery of new worlds
close to us, even in the very substances with
which we were best acquainted, and was thus
rendered incffective to disturb the belief of
those who had regarded the world as having
God for its Governor.”

The difficulties, or “ scruples,” so distinctly
stated in the preceding extract, whether we
view them as an objection urged by au oppo-
nent of religion, as Dr. Chalmers docs, or a8 &
difficulty felt by the Christian, have, in our opi-
nion, no existence ; and, if they had, we consi-
der the discoveries of the microscope as having
no tendency whatever to remove them. Itisa
singular doctrine to maintain, that “ the truths
of natural religion” were ever exposed to danger
by the discoveries of the telescope, or that astro-
nomical truth ever excited the “ doubts or diffi-
culties,” stated by our author, either in the minds
of Theists or Christians of the most ordinary

K
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capacity. We have never read any works con-
taining such doubts, nor listened to any conver-
sations in which they were the subject of dis-
cussion. Amid the destructive convulsions of
the physical world, even pious minds may have
for an jvstant questioned the superintending
providence of God. In the midst of famine, or
pestilence, or war, they may have stood horror-
struck at the scene. In the triumphs of fraud,
oppression, and injustice, over homesty, and li-
berty, and law, Faith may have wavered, and
Hope despaired ; but in no condition, either of
the physical or the moral world, does the mind
question the Powkr of its Maker. The omni-
potence of the Creator, and the exertion of it in
every corner of space,—His care over the falling
sparrow, and His guidance of the gigantic planet,
are the carliest of our acquired truths, and the
vory first that observation and experience con-
firm. When Reason gives wisdom to our per-
ceptions, omnipotence is the grand truth which
they inculcate. 'Whatever the eye sces, or the
ear hears, or the fingers touch,—every motion
of our body, every function it performs, every
structure in its fabric, impresses on the mind,
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and fixes in the heart the conviction, that the
Creator is all-powerful as well as all-wise. Om-
nipotence, in short, is the only attribute of God
which is universally appreciated, which scepti-
cism never unsettles, and which we believe as
firmly when under the influence of our corrupt
passions, as when we are looking devoutly to
heaven. All the other attributes of God are
inferences. His omnipresence, His ommniscience,
-His justice;mercy, and truth, are the deductions
of reason, and, however true and demonstrable,
they exercisc little influence over the mind ;
but the attribute of omnipotence predominates
over them all, and no mind responsive to its
power will ever be disturbed by the ideas which
it suggests of infinity of time, infinity of space,
and infinity of life.

Is it conceivable that a Theist or a Christian
of the smallest mental capacity could suppose
that there are degrees of omnipotence, and ima-
gine that the Almighty might be prevented, by
the many worlds under His management, from
taking care of the Earth and its inHabitants ?
If that Being who has made the living world
which we see, can make millions of worlds, the
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same power which takes such care of its inha-
bitants that not a hair of their head can fall to
the ground without His knowledge, can equally
embrace in His capacious affections, and clasp in
“ the everlasting arms,” all the families of the
universe.

But even if we admit that such imperfect
notions of omnipntence have been entertained,
we deny that the discoveries of the microscope
have the slightest tendency to correct them.
Withont alleging, as we might well do, that
minds cherishing such notions of the Deity are
incapable of appreciating the great truths, that
there are “ new worlds close to us;” that there
is “a world in every drop of water;” and that
‘“ these worlds are as numncrous as the drops
in the ocean,” we maintain that minds of the
highest cast view the microscopic worlds as
creations of an entirely different order from
those disclosed by the telescope, and that such
minds can never reason from arimaleular to
tntellectunl life, 'We admit, that the very same
care which is required to preserve even an atom
of invisible life, is necessary to maintain the
gigantic forms of the elephant or the mammoth ;
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but ordinary minds, and those who think that
their Maker may have fvo much to do, cannot
comprehend, and therefore cannot receive, the
doctrine that God takes care of mites and mos-
quitoes, and the other denizens of the microcosim
at their feet,—ot animalcules which they swal-
low in myriuds at cvery act of deglutition,—
which they suffocate in millions by every breath
they draw,—and which, at every step, they
trample relentlessly under their feet.

The religious difficulty has been presented in
another form by the author of the Essay Of a
Plurdlity of Worlds, but in a form so unintelli-
gible to us, that we feel the greatest difficulty
in comprehending it.  Cousidering Man as an
intellectual, moral, and religious creature, and
having a progressive history in the development
of these ditferent conditivns or privileges, as our
author calls them, he sees a great difficulty in
supposing that intellectual and responsible crea-
tures analogous to man, can have a place in any
of the other planets of our system. Viewing,
he says, “ the mode of existence of humaun spe-
cies upon the earth as being a progressive exist-
ence, even in the intellectual mowers and their
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results, necessarily fastens down our thoughts
and our speculations to the earth, and makes us
teel how visionary and gratuitous it is to assume
any stnilar kind of existence in any region
occupied by other beinys than men ;” and he
clsewhere asserts *“ that if we will people other
plancts with creatures intelligent as man is in-
telligent, we must not only give to them the
intelligence, but the intellectual history of the
human species.” This assertion is supported by
another assertion, “ that the Earth and its Au-
man inhabitants are, as far as we yet know, in
an especial manner the subject of God's care
and government ;” and from these and other as-
sertiong, in reference to man being under the
moral government of God, and to the Earth
being the theatre of the scheme of redemption,
he comes to the incomprechensible conclusion,
that man’s nature and place is unique, and in-
capable of repetition in the scheme of the uni-
verse !

In order to test the accuracy of these asser-
tions, and to'discover what bearing they have
upon the doctrine of a plurality of worlds, we
must ascertain what has been, and what now is,
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the progressive history of man, as an tatclec-
tual, moral, and religious creature ; and in what
age, and in what regions of the globe it has
presented, or does now present, that wnity of
charucter and position whick s incapable of
repetition in the scheme of the universe.

The history of the human species is the his-
tory of a variety of races in cvery stage of civili-
sation and barbarism, and the great majority of
which have neither an tntellectual, nor 8 moral,
nor a religious progressive history. Progression
has not been the character of the history of man.
Without alluding to his primeval fall from his
high estate, we have only to cast our eye over
the globe, and look at the intellectual, moral,
and religious catastrophes which it presents to
us,—at ages of light and darkness —at alterna-
tions of progress and decline,—at the highest
civilisation sinking into the lowest barbarism.
Mark those eastern lands, now involved in dark-
ness, from which the beams of knowledge first
radiated on mankind. Study the extinction of
morality in many regions of the earth where its
great lessons were first taught by our Saviour
and His apostles ; and above all, mark the total
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suppression of the Christian faith in Enropean
communities, where it has been displaced by a
religion whose doctrines were preached by con-
quest, and whose decalogue was dictated by the
swond,

May we not ask, then, which of these ever-
changing conditions of humanity is that unique
condition which cannot be repeated in the
scheme of the universe 2 If it is the intellec-
tual, moral, and religious race which is typified
by Newton, and Shakespeare, and Milton, why
may it not be the lowest in the scale of existence
in some glorious planet, where the understand-
ing, and the affections, and the imagination are
to rise into higher forms of science, of poetry,
and of philanthropy 7 Why may not the red
Indian, the black negro, and the white slave, be
the condition of intelligence in another sphere,
—to be clevated to a nobler type of reason, and
to a happier and a holier lot ?  And why may
there not be an intermediate race between that
of man and the angelic beings of Seripture,
where human reason shall pass into the highest
form of created mind, and human affections
into their noblest development ?
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It is strange, and hardly credible, that the
writer, whose opinion we are considering, should
think it necessary that the planets, if inhabited,
should be occupied by anything like maun.
Huygens, and Bentley, and Isaac Taylor, and
Sir H. Davy, and Chaliers, have taken a dif-
ferent and a sounder view of the subject. The
diversity in the ruces of man,—the immense
and beautiful variety of fortus and natures in the
world of instinct,—and the countless beauties
and differences in the structures and propertics
of vegetable and mineral bodies, whether of the
ancient or the present carth, all concur in satis-
fying us that there will be the same diversity
in the occupants and in the productions of the
planetary regions.—Why may not the intelli-
gence of the spheres be ordained for the study
of regions and objects, unstudied and unknown
on earth 7 Why may not labour have a better
commission than to earn its bread by the sweat
of its brow ? Why may it not pluck it louf from
the bread-fruit tree, or gather its manna from
the ground, or draw its wine frome the bleeding
vessels of the vine, or inhale its anodyne breath
from the paradise gas of its atmosphere ?
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But whatever ruces be in the celestial spheres,
we foel sure that there must be one, among
whom there are no man-eaters—no parent slay-
ers—no widow burners—no infant killers—no
heroes with red bands—no sovereigns with
bloody hearts—and no statesmen who, by leav-
ing the people untaught, educate them for the
scaffold.  In the deculogue of that community
will stand pre-cminent, in letters of burnished
gold, the highest of all social obligations—

THOU SHALT NOT KILL,

—neither for territory, for fume, for lucre, nor
for crinue,—neither for food, nor for raiment, nor
for pleasure. The lovely forms of life, and
sensation, and instinct, so delicately fashioned
by the master hand, shall no longer be destroyed
and trodden under foot, but be objects of un-
ceasing love and admiration,—the study of the
pbilosopher, the theme of the poet, and the
auxiliaries and companions of man.

The difficulties we have been considering, in
so far as they are of a religious character, have
been very unwisely introduced into the question
of a plurality of worlds. We are not entitled
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to remonstrate with the sceptic, but we venture
to doubt the sounduess of that philosopher’s
judgment, who thinks that the truths of natural
religion are affected by a belief in planetary
races, and the reality of that Christian’s faith
who considerx it to be endangered by a belief
that there are other worlds than his own.



CIHHAPTER VIIL

BINGLE BTAHRS AND BINARY 2YsTEMS,

Ir we suppose ourselves placed successively
on Mars, Jupiter, Saturn, Uranus, and Nep-
tune, the Sun will successively appear smaller
and smaller, and at Neptune it will still have a
round and distinctly defined disc. At greater
distances beyond our system the disc of the Sun
would be seen only through a telescope, and all
the planets, except Jupiter and Saturn, will
have disappeared. At a greater distance still
they will vanish in succession, and before we
cross the immeuse void which lies betweeu our
system and the nearest system of the stars, our
Sun will be seen as a single star twinkling in
the sky. All his planets, primary and second-
ary, and all his comets, will have disappeared in
the distance.

Hence we are led to believe that the fixed
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stars are the suns of other systems, whose pla-
nets are invisible from their distance. As no
change of place has been observed in single
fixed stars, excepting that which is common to
them all, and arises from the mation of our
svatem, we are entitled to consider these single
stars as the centres of systems like our own ;
to suppose them without plancts, and to be
merely globes of light and Leat, would be con-
trary to analogy as well as to reason. We
know that there is one star in the universe sur-
rounded by planets, and one of these planets
inhabited ; and when we see another single star
equal, if not greater in brilliancy, we are enti-
tled to regard it as the centre of a system, and
that systern with at least one ivhabited planet.
This conclusion is rendered more probable by
estimates which have been made of the compa-
rative brightness and probable magnitude of
some of the single fixed stars.!

1 With the view of shewing that snalogy does not lead us to belleve that
stars, conidared ae suns, are pot wurrounded with placets, the author of
the Rmay Of a Pluralily of Worids, has, in & Dote, quoted In the following

& passage from Humbolde, se confirming his

+* Humboldt,” says be, * regards the force of analrgfas tending o the
opposite direction, * After ali,’ he aaks, (Cosmuar LI1. 373,) ‘ Iv the as
sumption of mtellites to be fixed stam 90 absolutely necesmry? If we
wate 1o begin from the outer plancts, Jupiter, ke, analogy might sewtn
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These estimates have been obtained from mea~
sures of the brightness and distance of a small
number of stars.  The distance of a star is ob-
tained from what is called its Paradlar,—
namely, its change of place in the heavens
when seen from the two most distant points of
the earth’s orbit, or, what is the same thing,
the angle subtended at the star by lines drawn
from it to the two most distant points of the
earth’s orbit, which are separated by a length
of 190 milhions of miles. The following are
almost the only correct measures of parallax
which have been obtained by the fine instru-
ments, and the accurate observations of modern
astronomers.

to require that all planets have satellites  But yet this is not true, for
Mars, Venux, and Mercury, have no matellites, to which we may further add
the fevnly thiree planetoids 1o this case there Is a much greater number
of bixdles which bave not satellites than which bave them "—P 162, note
There {s conainiy some singular confusdon of ideas elihior in Humboldt
or his comwentator, or in bth,  Nobody ever maintained that the stars
have saletiites They are smupposed voly to bave planets, and if any person
should malntain that these primary plunots have satellitos, the observa-
ton of Humboldt would be quite applicable, Lecnuse analogy tells us
that 1t is an Hkely that they have no satellites a8 that ‘hey have them, or
ruther, ar in tho Solar systain, that some may have sateilibon, Mc&ﬂ:m
'h:a author of the Bmey, bnm means by matellites pot moons, bus
'y piansts, and be bins inly madcan sxtusordivary Munder, when
hein'm\ that there may bo no planets round the star suns, because there
are planets without stelliton. 12 there bad not been in the Solar syvtemn
a single satellite, analogy could never have ied us to conclude that there

were bt primary planets round the stars.
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« Centauri, . . 0*913 Henderwon and Mackean.
61 Cyvgni, . . 0" 374 Besscl

« Lyre, . . 07207 Peters.

Sirius, . 07230 Henderson.

Arcturus, . 07127 Petera

Pole Star, . . 07106 Peters

Capalla, . . 0046 Petera.

The star a Centauri, which is the nearest to
our system, has been found to be about two-
and-a-halt times brighter than our Sun, and
the star Sirius, the brightest in the heavens
has been found to be four times brighter than
a Centaurt ; but the distance of Sirius 1s four
times greater than that of a Centauri, and
therefore the intrinsic brightness of Ririns is
sixty-three times greater than that of our Sun,
A luminary like this, so resplendent in its
brightness, and so gigantic, doubtless, in its
magnitude, was surcly not planted in space to
shed its light and its heat upon nothing. The
star Clapella, too, a star of the first magnitude,
i8 twcenty times more remote than a Centaur,
and must, like Sirius, be a sun of enormous
size. Can we doubt, then, that every single
star, shining by its own native light, is the
centre of a planetary system like our own,
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the lamp that lights, the stove that heats, and
the power that guides in their orbits inhabited
worlds like our own ?

A great number of the fixed stars, some of
which are of the first magnitude, like Castor,
have been found, by the fine telescopes of
modern times, to be double, and, from observa-
tions made at different dates, one of the star
has been found to revolve round the other,
snd to form what is called a Binary System ;
—that is, a system in which one sun withy its
systema of planets revolves round shother sun
with its system of planets, or rather round the
centre of gravity of both., The two suns of
course are only secn, owing to the great dis
tance of their respective systems from us ; but
no person can believe that two suns could be
placed in the heavens for no other purpose than
to revolve round their common centre of gravity,

The orbits of no fewer than thirteen double
stars, or binary systems, first discovered by Sir
William Herschel, have been calculated by Sir
John Herschel, Savary, Madler, Captain Smyth,
Hind, Euncke, and Jacob, and there can be no
doubt that the Newtonian law of gravity
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extends to those bodies. The periods of these
svstems extend from 314 years) which is that
of § Herculis, to 737 vears, which is that of
a Corone B, both of which were calculated by
Madler; but the most juteresting is 7y Firginis,
whose revolution, as computed by Sir John
Herschel, is 182 years.  This system is a very
interesting one. The two stars which compose
it are nearly equal, and, according to Struve,
slightly variable, the two being sometimes equal
in brightness, and sometimes unequal.  Dr.
Bradley haa observed, in 1715, the apparent di-
rection of the line joining the two stars.  In
1750, Sir William Herschiel observed the distapoe
of the two stars to be 5 7, which regularly di-
minished till 1836, when the two appeared per-
feetly round, like a single star when seen by the
finest telescopes.  After 1836 the sturs separated,
and their distance is now more than 27, The
change in their angnlar motion, that i) in the
dircetion of the line joining them, has been
equally remarkable, and was as follows :—

In 1783, . . §* por aunpm.
1830, . . "
1%34, . . . 20°
1435, . R 0
1534, . . -

L
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The star of the shortest period, namely,
§ Hereulis, has performed two revolutious since
it was first discovered, and the small star has
been twice completely eclipsed by the large one.
Other three double stars, n Corone, § Caneri,
and E Uraer Majoris, have performed more
than one complete revolution in their orbits,
aud there can be no doubt that these motions
are the result of centripetal forces varying
inversely as the square of the distance.  “ We
have the same evidence, indeed,” says Sir John
Herschel,  of their motions about each other
that we have of those of Uranus and Neptune
abont the Sun; and the correspondence of their
caleulated and observed places in such very
clongated cllipses must be admitted to carry
with it proof’ of the prevalence of the New-
tonian law of gravity in their systems, of the
very same nature and agency as that of the
caleulated and observed places of comets round
the central body of our own.”

In reference to systems like these, the argu-
ment in favour of their being surrounded with
inhabited planets, is stronger than in the case
of single systems. We have in this case a
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decided visible movement of oue of the st
round the other: We have also elliptical orbits
described by the same luw of force which
guides our own Earth and the other planets
in the Bolar system ; and though, upon the
rame principles which led us to agree with Sir
Wilham Herschel in thinking that onr own
Sun may be inhabited, we may believe the two
suns of binary systems to be inhabited, yet it is
more reasonable and consistent with analogy
to believe that each of them is accompanied, us
Sir Johu Herschel remarks, ** with its train of
plavets and  their satellites, closely shrouded
from our view by the splendour of their respec-
tive suns, and crowded into s space bearing
hardly a greater proportion to the enormous
interval which scparates fhem than the dis
tances of the satellites of our plancts from their
primaries bear to their distances from the Sau
himself. A less distinctly charcterized suls-
ordination would be incompatible with the
stability of their systems, and with the ple-
netary nature of their orbits.  Upless closely
pestled under the protecting wing of their
immediate superior, the sweep of their other
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sun, in its perihelion passage round their own,
might carry them off, or whirl them into
orbits utterly incompatible with the conditions
necessary for the existence of their inhabi-
tants,"?

From the motion of our own svstem round a
distant centre, it is highly probable that our
sun is one of a binary system, although its
partner has not been discovered. If Madler's
speculation s correct, our sun and the star
Aleyone formn a binary system, and therefore
gince our sun is attended with planets, and one
of these inhabited, we are entitled by analogy
to conclude that all other binary systems have
planets at least round one of their suns, and
that one of these planets is the seat of vegetable
and animal life.

The number of double stars is very great,
and also of multiple stars, and groups and
clusters ; but ages must elapse before astrono-
mers can determine the relation in which the
stars that compose each system or group are
related to one another. In the meantime we
are compelled to draw the conclusion, that

1 Qutlines of Astronomy. § 84%
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wherever there is a sun, a gigantic sphere, shin-
ing by its own light, and either fixed or move-
able in space, thers must be a planctary system,
and wherever there is a planctary system, there
must be life and intelligence.

The number of fixed stars, though greater
thun the atoms of sand on the sea shore, forms
no argument to the instructed mind against
their being occupied by living beings.  When
the philosopher, with his microscope, discovered
that the polieschicter of Bobemia, and ¢halk
and solid marble, consisted almost whjy of
the remains of auimal life, the world stood
aghast at the intelligence :—They wete still
more astonished at the statement that many
thousands of millions of such infusorial animals
could be counted in a cubic inch of their life-
less rewains ; but their faith was more severely
taxed when they learned that whole strats and
hills were formed of these fossil skeletons.! Iu
like mauner we are at first startled with the
deduction that the planets of our own sysiew

§ Fhronbery found that one culdc tnch of the Hilln policiclinfer slate
cottaite 41,000 millios of these micriwcopic iufumrinl anioale, oadied
Gulhnelly distane, and that & culsc inch ¢f the mme misterial ontsins
sbove one billion 730,00v willivns of lodividualy o Guiumeiba
Jerrvgineg.
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are the seats of intellectual hife. We marvel
still more at the announcement that the systems
of the stars are planctary, and inhabited like
our own ; and our faltering reason utterly fails
us when called upon to believe that even the
nebulee uust be surrendered to life and reason.
Wherever there is matter there must be Life ;
Liafe Physical to enjoy its beanties—Lite Moral
tagworship its Maker, and Life Intellectual to
proclaim His wisdom and His power.
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suspicion that they consist of stars, and which
a higher magnifving power may be expected to
resolve into scparate stars,

3. Nelldee| properly so called, in whicl there
18 no appearance whateror of stars.

It 18 very obvions that the language used in
the aubove classification, is intended to support
the theory that there is such a thing in the
sidgreal space as real achulons matter, or star
dust, ag it has been almost jocularly called, con-

tinguished from a nebulous mass of iden-

he same appearance which the telescope

Ived into reparate stars.  The phrases

ve have put in italics are certainly

t, because any appearance, or any exr-

n of a nebula not being resolvable,

is proved to have been erroneous the moment

it is resolved.  The classification of nebule,

thercfore, should have been, 1. Nebule that

the telescope had resolved ; and, 2. Nebulw.
that the telescope had not resoleed,

Sir William Herschel believed in the exist-
ence of ‘purely nebulous matter, or star dust,
and what has been called the theory of side-
real aggregation ; mnd since his time it has
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been made the basis of wild and extravagant
speculations equally incompatible with physical
and revealed truth. It is, therefore, of some
importance that we should succeed in convin-
cing the reader that the existence of nebula not
yet resolved, i8 no proof of the existence of star
dust, and that we are entitled to conclude that
such nebule are clusters of stars —that each
star is the sun of a planetary system, and each
planet the residence of lite und reason,  FEach
nebula, in short, corresponds with our hill of
wicroscopic infusorial animals,—each #ystem
with a cubic inch of its materials, and each planet
with a cubic line. If we bave rcen with our
own eves in the microscope the individual ani-
mal—only the fen thousandth part of an inch in
size, and if we have scen the hill which is an
accumulation of them, need we wonder at pe-
bulee being stars,—at stars being suns,—and at
planets being inhabited ?

As it is now an astronomical fact that nebula,
which 8ir William Herschel, with his finest
telescopes, could not resolve, and Which had no
appearance whatever of being resolvuble, have
been resolved into distinct stars by the magni-
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ficent reflectors of Lord Rosse, we are enabled
without any hypothetical statements to place
the question of the existence of star dust or
purely nebulous matter, in its proper aspect ;—
that is, we can assign a satisfactory reason to
the reader for considering every nebula in the
heavens as a cluster of stars which is likely to
be resolved by telescopes superior to those of
Lord Rosse. ‘

For this purpose, let us suppose seven clusters
of stars placed at seven ditferent distances in
space, and all of which were regarded as nebula
before the invention of the telescope.  When
Galileo apphied his little telescope to nebula
No. 1, or the nearest of the seven, he vbserved
it to consist of separate stars so distinct that
he could count them, and he coucluded from
their having no parallax, and being at an
enormous distance, that each was a gigauotic
sun. Galileo tries in vain to resolve No. 2
which is at a greater distance, and therefore
though he thought that a better telescope would
resolve it and all the other five, they still re-
mained as nebule in the heavens. Sir Isaac
Newton, however, nearly a century later, applies
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his little reflecting telescope to No. 2, and suc-
ceeds in resolving it, while he fails in re
solving five, but he believes, on better evidence
than Galileo, that the other five nchulne are
clusters of stars,  Hadley with his fine Grego-
rian reflector easily resolves No.o 35 James
Short, in like manner, resolves No. 4 Sir Wil-
liam Herschel No, 5 and Lord Rosse No. 6.
All thesg astronomers, after the observation of
tialileo, believed that all the seven nebulwe were
clusters of stars, ench of them with increasing
evidence ; and Lord Rosse, that No. 7 was a
cluster on stronger evidence than the rest. Lord
Rosse, however, tuils in resolving No. 7 with
his largest instrument, but he does not scruple
to express his conviction, nay, he canunot help
being convinced, that, with a telescope, even a
little larger than his own, but certainly with
one twice its rize, which may be the work of
another century,—the scrventh nebula will also
be resolved. The same reasoning which we
have used for scven nebulm is applicable to
seventy or sever hundred or even geven thou-
sand ; and the conclusion is inevitable, though
the evidence of demonstration is wanting, that
all nebulee are clusters of stars.
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There is another point of view from which
we may regard this subject.  Purely nebulous
matter, such us that which composes comets’
tails, and still more that which, in the form of
the zodiacal light, is, withont rcason, called the
sun’s atmosphere, must consist of the minutest
particles, 50 minute that they do not retard
Venus or Mercury while they pass through the
so-called atmosphere of the sun, which is alleged
to extend bevond their orbite. Now, if No. 6
was considered a nebula betore 1t was resolved,
it must have been regarded as counsisting of
minute particles of star dust, whereas, the mo-
ment it was resolved, it consisted of scparate
suns, each of which was probably greater than
our own. s it possible that self-luminous star
dust, at such an infinite distance from us in
space, and so rare as to be like & nun-resisting
medium, could send to cur system a light as
intense as that which is emitted by the same
nebula considered as a cluster of suns! It the
resolved nebula No. 6, and the unresulved ne-
bula No. 7, have the same appearance and the
same intensity of light, is it not certain that the
latter must have the same constitution as the
forwer, that is, must cousist of stars ?



CLUSTERS OF STARS AND NEBUL ¥, 173

There is another aspect of this question,
which, as it has not yet been the subject of dis-
cussion, may degerve the attention of astrono-
mers. It is not only quite possible, but we
think it is almost certain, that in the distant
sidercal spaces there may bLe nebulwe, which,
though really clusters of stars, never can be re-
solved.  Our hypothetical nebula, for example,
No. 7, may not only resist the telescopes of ages
to come, but may be ineapable of resolution by
telercopes of infinile power and infinite perfec-
tiom. Unless when a star is in the zenith, the
rays by which we see it are bent and dispersed
by the refraction of the atmosphere, and as our
atmosphere is not a homogeneens medinm, a star
may be ro infinitely minute from its distanoe,
that though its light makes its way undisturbed
in its journey of a thousand years, it may be 8o
treated in its passage through our atmosphere
that an image of it cannot be formed in the
focus of a telescope, considered as alsolutely
perfect. An increase of magnifying power would
only increase the effect produced by the atmos-
phere. In the case of a single stgr thus acted
upon, it would be invisible from the diffusion
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of its light, while in the case of clusters the
cluster would continue to appear a nebula, the
diffused light of cach star being mingled with
that of its neighbours,

The interesting  discovery made by Lord
Rosse of what is called spirol nebule, where the
nebulous matter may be considered as having
been thrown off by some singular cause from
the centre of the nebulwe, may be regarded as
hostile to the opinion that such nebulie are
composed  of separate stars.  An appearance
which might be caused by motion, is certainly
no ground for believing that motion caused it.
Various forms have been observed in nebulwe.
They are globular and oval, with all degrees of
ellipticity, from a circle to a straight line ; and
Sir John Herschel remarks it as * a fact, con-
nected in sume very intimate mauner with the
dynamical condition of their subsistence,” that
they are more ditticult of resolution than globu-
lar nebule.  Now these linear nebulwe, which
Nir John Herschiel thinks are flat ellipsoids seen
adgewise, though they may, by speculators in star
dust, be regmrded as spheres thrown into their
ellipsoidal state by a very rapid rotation round
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their lesser axis, yot have no such origin, be-
cause they bave been resolved into stam.  In
like manner the nebule called annulier, which
have the form of rings, might be regardid by the
same persons as produced from a still wore rapid
rotation, which we know from the beautiful
experiments of M. Plateau, will convert u sphere
into a ring ; but that this is not their origin is
proved by their consisting of stars.  The beauti-
ful nebula, for example, between g8 and ¢ Lyre,
has the appearance of ** a tlat oval solid ring.”

“ The axes of the ellipse)” according to Nir
John Herschel, “ are to each other in the pro-
portion of about 4 to 5, and the opening occupies
about half, or rather more than half the diameter,
The central vacuity is not quite dark, but is
filled in with faint nebula like a gnuze stretched
over a hoop.  The principal telescopes of Lord
Russe resolve this object into excessively minute
stars, and ghew flaments of stars adhiering to
its edges.”  When this nebula was unresolved,
and had the character of a ring nebula, which
might be produced by the rapid motion of a
nebular sphere round its axis, the star dust phi-
losopher would have considered its form as a
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proof that it could not consist of stars ; but now
that it hus been resolved, we are entitled to con-
clude that iu nebulae, such as the spiral ones,
where there 15 the appearance of motion, the
spiralx are not purely nebulous matter thrown
off from the nucleus like water twirled from a
mop, or by any spiral movement whatever.

As the appearance of motion, therefore, in
particular nebulwe, is no proof that they consist
of purely nebulous matter composed of invisible
particles, we are entitled to draw the conclusion
that this large class of celestinl bodies are clus-
ters of stars ut an immense distance from onr
own system,—that each of the stars of which
they are composed is the sun or centre of a
system of planets, and that these planets are
inhabited, or iff we follow a strict analogy, that
at least one planct in each of these numberless
systems, is like our earth, the seat of vegetable,
animal, and intellectual life.

Before we quit the subject of nebule, and
purely necbulous matter, we must notice two
points connected with the optical appearance of
nebulee, which we think are strong arguments
in favour of their being resolvableédnto stars. 1f
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a nebula consisted of phosphoreseent or selt-lumi-
nous atums of nebulous matter its light wonld be
immensely inferior in brightoess to that of the
sume nebula composed of suns which are pro-
vided with a luminous atmosphere for the very
purpose of discharging a brilliant light. When
we see, therefore, two nebulw of the very same
brightness, and find by the teleseope that one of
them vnly s resolvable into stars, we can searcely
doubt that the other is similarly composed. We
cannot conceive that a nebula of phosphorescent
stary could be vigible at such enormons distanees
from our systens. When a planetary nebula ia
equally bright in every part of its dise, like that
which ix a little to the south of 3 Uewer Majoria,
and which resembles a et dise, * presented to
vs 10 a plane precisely perpendicular to the visual
ray,” it i8 impossible to regard it as nebulous
matter in a state of aggregation.  In like man-
ner, ull thege ncbulwe, which have strange und
irregular shapes, indicate the sbsence of any
force of aggregation, and authorize uy to regard
them as clusters of stars.



CHAPTER X,
GLAEIAL U DMARY.

Tue arguments tor a plarality of worlds, con-
tained in the preceding chapters, are so various,
and bave such different degrees of foree, that
ditferent views of the subject will be taken by
persous who thoroughly believe ju the general
doctrine. We can easily conceive why some
persons may believe that all the planets which
have satellites are inhabited, while they deny
the inhabitability of those that have none, and
ulso of the Sun and the satellites themselves,
There are individuals, too; though we doubt
their faith in sidereal astronomy, who readily
believe that the whole of our planetary system
is the seat of life, while they are startled by the
statement that every star in the heavens, and
every point in a nebula which the most power-
ful telescope has not scparated from its neigh-
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bour, i» a sun surrounded by inhabited
like our own; and that immortal bemngs are
swarming through universal space more numer-
ous than drops of water in the ocean, or the
wrains of sand upon its shores.  Bat af these
persons really believe in the distances and mag-
nitudes of the stars, and of the laws which
govern the binary systems of double stars, they
wust find it mplun_\*, i net wore dithicult to
comprelend, why inuumerable suns and worlds
fill the nnwmensity of the universe, revolving
rotnd one another, and discharging their light
and heat uto space, without a plant s spring
under their influence, without au animal to re-
jowee in their genial beams, and without the eye
ot reason to litt itselt devoutly to its Creator.
In peopling such worlds with life and intelli-
gence, we wssign the couse of thelr existence
uud when the mind is once alive to this great
truth, it cannot fail to realize the graud combi-
uation of tnfinity of Uipe weith Lnfinity of matter,
In support of these views, we have already
alluded to the almost incredible factt that there
are in our own globe hills and strata niles in
length, composed of the fossil rewnius of wicro-
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scopic insects ) aud we need searcely remind the
least informed of our readers, that the air which
they breathe, the water which they drink, the
food which they eat, the earth on which they
tread, the ocenn which encireles them, and the
atmosphere above their heads, are swarming
with universal Life. Wherever we have seen
naatter we have seen hite. Lite was not made
for matter, but watter for life; and in what-
ever spot we see its atoms, whether at our
feet, or in the plancts, or in the remotest star,
we may bhe sure that life is there—life to enjoy
the light aud heat of God's bounty—to study
His works, to recognise His glory, and to bless
His name.

Those ungenial minds that ean be brought to
believe that the Earth is the only inlabited
body iu the universe, will have no difficulty in
conceiving that it also might have been without
inhabitants.  Nay, it such minds are imbued
with geological truth, they must admit that for
millious of years the Earth was without inha-
bitants ; and hence we are led to the extraor-
dinary result, that for millions of years there
was not an intelligent creature in the vast do-
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wetnions of the wniversal Kivg : oud that by
the ./7”"//«11[011 -:I'(/u' [u‘n/uzul'r steata, there wan
weither o plant ner an animal throvghout the
tnfindy of space ! During this long period of
universal death, when Nuature herself was asleep,
the Sun with his magaificent attendants, the
planets with their fuithinl satellites, the stars
in the binary svstens, the Solar system itselt]
were performing their daily, their annual, and
their secular movements, unscen, unheeded, and
fultilling uo purpose that humau reason can
conceive,—lamps lighting nothing —tires heat-
ing  nothing —waters  gquenching nothing, —
clouds sereening nothing —breczes fanuing no-
thing,—and every thing around, mountain and
valley, hill and dale, earth and oecan, all mean-
ing wething.
. The Ntars
Pred wander durbiing i the etoraad wpae

"T'o vur apprehension, such a condition of the
Earth, of the Solar sy<tem, and of the sidereal
universe, wounld be the same as that of our own
globe, 1f all its vessels of war and of commerce
were traversing its seas, with cinpty cabing and
freightless holds,—as if all the railways on its
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ceivable object, vet the argument may be pre-
seuted in o more general form. In all the
works which are the result of human skill, the
great object is to produce a given effect by the
smallest expenditure of Tabour and of materials.
The genius of the artist is less strikingly shewn
in producing a new eflect, than in producing
one well known, with economy of time, of work,
and of materinl. Every thing that is not neces-
sary to the tinal effeet of 0 process, or of a ma-
chine, is labour in vain,—a species ot work in
which man never willingly indulges.  Even
where Inbour ix not hallowed by the sweat of
the brow,—where it does not earn bread, or is
not exhansted in the great structures of civilisa-
tton, it is never labour in vain.  Every act of
the wind, and every motion of the hand which
it guides, i3 a step in the great march of social
progress, however frivolous its work may seewm,
and however useless its immedinte result.  The
toy for the child, the telescope for the sage, the
locomotive for the railway, the steam-ship tor the
acenn, are equally, though in different degrees,
the result of useful occupation.  In the world
of instinet there is the same cconomy of skill
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and labour,—the spider and the bee, the ant
and the beaver, are spendthrifts neither of tinie
nor of toil; and in all the works of the Divine
artist around ug,—in all the laws of matter and
of motion,—in the frame of man and of ani-
mals, of plants and of inorganic nature, the
economy of power is universally displayed.  No-
thing Os madde i vain, nothing by o comples
prrocess which cou be auade by o wivpde one [
and it has often been remiarked by the most
diligeut students of the living world, that the
infinite wisdom of the Crentor is wore strikingly
displayed in the economy than in the manifes-
tation of power.

With such truths before us, is it possilile to
believe that, with the exception of our little
planet, all the other planets of the system, all
the hundreds of comets, all the systems of the
universe, are {0 our reasun made in vain ! It
18 doubtless possible that the almighty Archi-
tect of the universe may huve had other ohjects
in view, incomprehensible by ns than that of
supporting animal and vegetable Ie in these
magnificent spheres; but as the question we are
discussing is one in which we cau appeal only
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to human reason, and as hutaan reason in its
highest form eannot discover these other objects,
we the inhabitants of one of the least of these
spheres, which has for immeasurable periods of
titne heen preparing for the residence of man,
must believe, umder the guidance of  that
reason, that they were destined certainly, like
our Farth, for an intellectuad race, and destined
probedly for aoprevions and lengthenad ocen-
pation by plants and animals, in order that their
inhabitants may study on the tombstones of the
past those miraculons processes of growth and
deeay, of destruction and renovation, by which
there has been provided for them so noble an
inheritance.

In the celebrated sermon O the Oriyin and
Frame of the World, to which we have already
referred, Dr. Bentley has taken a view of this
part of the question which, though slightly
different from onrs, Jeads him to the same
conclusion.  Considering * that the soul of one
virtnous and religious man is of greater worth
and excellency than the Sun and his planets,
and all the stars in the world,” Dr. Bentley
expresses his willingness to believe, that “ their
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usefulness to man might be the sole end of
their creation, if it could be proved that they
were as beneficial to” us as the Polar Star was
tormerly for navigation, or as the Moon is for
producing the tides, and lighting ne in winter
nighta, “ Put,” he addr, *“we dare not under-
take to shew what advantage is brought to us
by those innmmerable stars in the galaxy and
ather parts of the fiymament, noet discernibie
by naked eyes, and yet vach many thonsand
times bigger than the whol body of the Farth
It you say, they beget in ns a creat pdea and
veneration of the mighty Anthor and Governor
ot such stupendous bodies, and excite and
clevate our minds to His adoration and praise ;
vou gay very truly and well.  Dut would it not
riise in us a higher apprehension of the infinite
majesty and boundless beneficence of God, to
suppose that these remote and vast bodies were
formed not merely npon onr account to he
peeped at throngh an optic glass, but for
different ends and nobler purposes 2 Aud yet
who will deny but there are great mmltitides
of lucid stars even beyvond the reach of the
best telescopes; and that every visible star may
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have opagque plancts' revolving about them
which we cannot discover ? Now, if they were
not created for our sakes, it 15 certain amd
evident that they were not made for their own ;
for matter has no lite nor perception, iz not
conscions of it own existence, nor capable of
happiness; nor gives the saeritice of praise and
worship to the Author of its being. Tt remains
therefore, that all bodies were formed for the
sake of intelligent minds: and as the Earth
was principally  designed for the being and
service and contemplation of men; why may
not all other planets be created for the hike
uses, cach for their own inhabitants which have
hife and understanding ?7#

Various  attempts have been made, but
without much success, to give a popular illus-

1 Thuv is the eariiest allusin, we remesater to dark bodies in the sidereal
rogtons, unkom Dr bHentley umes the worl oprigie o comtradistinction G
orlf hsminens bodted The planets in single or Buary oystems areinvisthie
froan thelr distance, ned from their belng unalde to refloct gt Mr
Pigot had long sge roncluded  foan various oslostinl phetomens, that
there wre ' primary mvidble dodios o1 unenlighiennd siars that have ever
remained i1 eternal darkuess © The late Profosssr Bessel having found
that the proper mstions of Sirieg and Procgm deviate very sensibly from
uniformity. hos corne to the conviusun, that they describe ortdtr i spede
under the influence of centrad forves round dark or mon-dwesipons centrud
budire, not very remate from the sars thesumdsen

2 Eighth Scermon, pp 5.6
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tration of the argument from analogy, by
which we infer the existence of inhabitants in
the planets, from their similarity to the Earth.
M. Fontenelle, the first person who attempted
this, gave the following illustration - —

“ Suppose,” says be, “that there never lul
been any communication between Paris and
St. Denix, and that a person who had never
been out of the city was upon the towers of
Notre Dame, and saw St. Denis at o distance
He s asked it he believes that St Denis is
inhabited, like Paris. He will boldly answer,
No.  For he will say, I see distinetly the inha-
bitauts of Pars ; but those of St Denis | do
not see ; ued I never heard anybody speak of
them. It 18 true, some will tell him, that from
the towers of Notre Dute he cannot see the
inhabitants of St. Denis, on account of the
distance ;—that all that he can sec of St
Denis greatly resembles Paris ;—that 8t. Denis
has stecples, houses, und walls, and that it
may very well resemble P’ans in being inha-
bited. All this will produce no effect upon my
Purisian ; he will persist in maintaining that
St. Denis is not inhabited, as he sees nobody.
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Our St Deunis i the Moon, and cach of us is
this citizen of Paris, who was uever vut of it
You are too severe, said the Marchioness ; we
are not such fools as your citizen ; for, as he
sees that St Denis s just like Paris) he must
have Jost his reason, it he does not believe that
it Is inhubited ; but the Moon 18 not at all
made like the Barth. Take care, madam, 1
replied ; for it the Moon in every respect
resembles the Farthy you will be obliged to
believe that the Moon is inhabited.”?

This illustration is certatnly defective ; for,
as Fonteuclle subsequently remiarks, the Moon
does not so much resemble the Barth as St
Denis does Paris.  The mistake which  the
author commits arises from his not comparing
the Earth with a planet, like Jupiter, with
satellites, aud clouds, and trade winds, and a
diurnal motion.  In this case, the citizen
should bave been u villager looking at Puaris
from the steeple of Bt Denis, and his answer
should have been, 1 thiuk it very probable
that there are or have been inhabitants in
Puris, but it is possible that they wuay have all

Vo Farrvs e Montow e Jde Seraes, vl lp 42, el 1T
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feft it, or have not yet arrived. It s just
possible, too, that these walls may never have
been a protection to inhabitants) nor these
churches thronged, nor these houses orcupied ;
but if’ this were the case, the sovercigu who
tounded the city, who cncireled it with a wall,
who erected the churches, and who built the
houses, must have been a tool or o madman.

A very different  illustration ds given by
Huygens: “If any person,” says hep * were
shewn, in the body of a dissected dog, the
Lieart, the stomach, the lungs, the intestines,
and then the veins, the arteries; and the nerves,
then, thongh he never saw the open budy of an
animal, he could hardly doubt that the sae
structure aud variety of purts existed in the ox,
the sow, and other animals.  In like manner,
it we kuew the nature of vne of the satellites of
Jupiter and Saturn, would we not believe that
the very same things which were found in it
would be found in all the other satellites ?  In
like manner, if we saw anything in one comet,
we would conclude that this was the étructure
of all Thege is thercfore much weight in
conclusions drawn from aualogies, and iy iu-



192 MORE WORLDS THAN ONE,

’

ferences from things that are scen to things
that are not seen.”!

The author of the Essay against a Plurality
of Worlds, considers the illustration of Fon-
tenelle as unfair ; and he gives the following
modification of it us representing his own
argument more fairly :—

“ Let it be supposed,” he says, ** that we in-
babit an island, from which innumerable other
islands are visible, but the art of navigation
being quite unknown, we are ignorant whether
any of them are inhabited. In some of these
islands are seen masses more or less resembling
churches, and some of our neighbours assert that
these arve churches ; that churches must be sur-
rounded by houses, and that houses must have
inhubitants ; others hold that the soemmg
churches are only peculiar forms of rocks:
this state of the debate everything depends hupon
the degree of resemblance to churches which the
forms exhibit. But suppose that telescopes are
invented and employed with diligence on the
questionable shapes. In a long course of careful
and skilful examination, no housg is seen, and
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the rocks do not at all becorne more like churches,
rather the contrary. 8o far, it would seem, the
probability of inhabitants in the islands is les-
sened. Bat there are other reasons brought into
view. Our island is a long extinct voleano, with
a tranquil and fertile soil, but the other islands
are apparently somewhat different. Some of
them are active volcanoes, the volcanic opera-
tions covering, so far.as we can discern, the
whole island ; others undergo changes, such as
weather or earthquakes may produce ; but in
none of them can we discover such changes as
shew the hand of man. For these islands, it
would seem, the probability of inhabitants is
further lessened.’ And so long as we have no
better evidence than these for forming a judg-
ment, it would surely be accounted rash to assert
that the islands in general are inhabited ; and
unreasonable to blame those who deny or doubt
it. Nor would such blame be justified by addu-
cing theological or a priori arguments ; as that
the analogy of islands with islands makes the
assumption allowable ; or that it is inconsistent
* The chuervation of selanness asd shunch-Hke vockn, by the ibweopy,

h-nmld s ths sinlogy of she planete. I3 is mot the meon thas
“our auther i dusding with, bt insumensite plsnete
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with the plan of the Creator of islands to leave
them uninhabited. For we know that many
islands are or were long uninbabited. And if
ours were an island occupied by a numerons,
well-governed, moral,and religious race, of which
the history was known, and of which the relation
to the Creator was connected with its history ;
the assumption of a history, more or less similar
to ours, for the inhabitants of the other islands,
whose existence was uttorly uanproved, would,
probably, be generally deemed a fitter field for
the romance writer than for the philosopher. It
could not, at best, rise above the region of vague
sonjecture.”

This illustration is, we think, so unfair, and
8o constructed to answer the author's purpose,
that we concur in his opinion that the probability
of the islands being inhabited “ does not rise
above the region of vague conjecture.” No illus-
tration indeed can be fair or effective, unless it
relates to separale and independent works of God,
from the condition of one of which we draw in-
ferences hy analogy relative to the state of others
of which we know nothing, exoepting their points

1 Of O\t Phwrailty of Wovids, An By, pp. 17100, ©
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of similitude. In the illustration of Huygens,
for example, the dog, the ox, and the sow, arc
independent existences, of whose internal struc-
ture we know nothing ; bat having found cer-
tain organs upon dissecting the dog, we iufer
the existence of the same organs in the ox, from
the external similitude in their general form,
and in various external parts. In the parallel
between islands and planets, the peopled islands
should bave been investod with certain properties
or conditions necessary for its inhabitants, which
should have been possessed by the other islands,
The ivhabited island too, shonld have been
made as small in refercnce to the rest as the
Earth is to Jupiter and Baturn. But independent
of these defects in the illustration, the miud

the reader is otherwise prepared to admit that
they may have no inhabitants, because we know
of hundreds of islands without inhabitants. We
can assign also a very good reason why they were
made, and why they are not inhabited, and if we
were to be assured of the fact, it would gxcite nc
surprise whatever. We could not nythat God
therefore made them in vain, because when
the art of pavigstion is discovered, they may be
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found to contain gold and silver, coal and iron,
and excellent harbours, such as exist in our in-
habited island. We, the islanders, may suppose
also, that the islands either have been or will be
inhabited, and we are entitled to make this sup-
position, becanse we must have been originally
created upon it, and not brought there by the
art of navigation; and consequently the same
creation of inhabitants may have taken place,
or may yet take place, in the uninhabited ones.
It is obvious, from these remarks, that the pre-
vious knowledge of the reader, to whom the
appeal is made, influences what he conceives
would be the speculation of the islander ; and
the confusion of ideas which thus takes place,
renders the illustration illusory.

The best illustration which we can conceive,
is to supposc a philosopher contemplating from
a distance the bodies of the Solar system, and
wholly ignorant of their condition. He examines
them so as to acquire all the knowledge which
we possess of their size—their motions—the
influences they receive from the sun, and all the
phenomena disclosed by the telescope. He knows
nothing about their being inhabited or uninha-
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bited, but being permitted to visit the harth he
finds it inhabited, and observes the relution which
exists between vegetable, animal, and intellec-
tual life,—the influences which emanate fromthe
sun and moon, and the days and nights, and
seasons and atmospheric changes which charac-
terize our globe. e then takes his place in the
distance, and pondering over all the bodies of
the system, he will doubtless conclude that they
are all inhabited like the Earth. 1lad he first
visited Jupiter, with its gorgeous maguitude and
numerous satellites, and found it inhabited, he
might have conceived it possible that as the
monarch of the system, it might alone have
enjoyed the dignity of being the seat of life ; but
even in this case, the force of aunalogy would
have compelled him to view the Solar system as
one great material scheme planned byits Creator,
a8 the residence of moral and intellectual life.



CHAPTER XL

HREPLY TO OBJECTIONS DREAWN FROM GROLOGY.

Ix the preceding chapters we have submitted
to the reader the facts and arguments by which
the doctrine of a plurality of worlds may be
maintained, and we have, at the same time,
endeavoured to answer a variety of oljections
of a moral and scientific nature, which naturally
presented themselves in discussions iuvolv-
ing so many considerations. We have now,
however, a more arduous duty to perform.
The author of the Essay to which we have
tfrequently had occasion to refer, has devoted a
whole volume to an elaborate attack upon the
doctrine we have been supporting. With
acquirements of the highest order, and talents
of no common kind, which, we think, might
have been more uscfully employed, he has
marshalled all the truths and theories of
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geology, and all the facts of astronomy, against
popular and deeply cherished opinions—opi-
nions which the humblest Christian has shared
with the most distinguished philosophers and
divines, and which no intcrests, moral or reli-
gious, require us to surrender.  In questions of
doubtful speculation with which vulgar error is
largely mingled, we applaud the writer who
boldly girds himself for the task of exposing
presumption and ignorance, however generally
they may prevail ; but in the case with which
wo are dealing, where thu opinions assailed
are cntrenched in right feeling and embalmed
in the warmth of the affections, and where
they are as probable as the theories and specu-
lations by which they are to be superseded, we
can ascribe to no better feeling than a luve of
notoriety any attempt to ridicule or unsettle
them.

The first and the most plausible of the argu-
ments maintained by the Essayiet is drawn
from geological facts and theories. e have
already, in a preceding chapter, expluined these
facts, and admitted, with certain limitatious,
(which, to give our opponent every advantage,
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we at present abandon,) that durimg a long
period of time when the Earth was prepering
for the residence of man, it was the scat only of
vegetable and animal life.

Ninoe the Earth, then, was during a very
long time (n million' of years we shall say)
uninhabited by intelligent beings, our anthor
draws the conclusion that all the other planets
may be occupied at present with a life no higher
thon that of the brutes, or with no life at all ;
that is, that there is not a plurality of worlds
inhabited by rational beings. Now this is not
the conclusion which the premises authorize.
If God took a million of yeam to prepare the
Earth for man, the probability is, that all the
planets were similarly prepared for inhabitants,
and that they are mow occupied by rational
beings.  If one or more of them are only in the
act of being prepared, and are not yet the seat
of intelligence, analogy forces us to the conclu-
sion, that they will be inhabited like the Earth.
The assertion that they may be occupied by no
life at all, is contrary to all analogy, unless we

! We use this mumber to svold cirvemlocution. The Bemgies nase the
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suppose that all the planets are only in that
stage of preparation which preceded the profo-
zoic age —a supposition which no person is en-
titled to make, but which, if it were true, would
prove that the time was approaching when
all the planets were to be inhabited, like the
Earth.

It is admitted by every geologist that the
Earth was not only made to be a fit residence
for the human family, but that it was made in
such a wanner that man might sce the won-
derful processes by which it was prepared, and
read its vast chronology in the history of its
fossil remains. Is it not probable, therefore,
that the other plancts were formed iu a similar
manner, and with a similar object? And if
analogy leads us to believe that all the plancta
have been or are in the azote, or profozotc, or
palaczoic stage of formation, the conclusion is
inevitable, that they are occupied, or ure about
to be occupied, by beings formed after God's
image ; and consequently, that there is a plu-
rality of worlds. We may put the argument
in a simpler form. In the time of Huygens
and Fontenelle and Bentley, when the Mosaic
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account of the creation was adopted in its literal
meaning, the argument from analogy had a
oertain degree of force. Has that degree of
force been diminished by the subsequent dis-
covery that a million of years, in place of six
dayws, were occupied in the preparation of the
Farth ? The argument from analogy is not
only not affected by this discovery, but the
discovery iteelf furnishes us with the new
ground of analogy, that plaunets are made for
the very purpose of being inhabited,—that they
are made in such a way as to teach their inha-
bitants the wonderful processes by which the
Almighty has made them,—and that they are
made of materials essentially necessary for
man’s personal and social happiness, Man was
not made for the planct—but the planet was
made for man.

Quitting the ground of analogy, our author
has recourse to what we consider the most
ingenious, thongh shallow, piece of sophistry
which we have ever encountered in modern
dialectics. He founds an elaborate argument
on the mutual relation of an atom of time and
an alom of space, comparing the different
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periods of time occnpied in the formation of
the Earth with the different distances in space.
In this process, he divides the great geological
period into four periods of time, and the infinity
of space into four lengths of space; and he
“ assumes that the numbers which express the
antiquity of the four periods” are “on the
same scale a8 the numbers which express the
Jour magnitudes,” or lengths of space. We
have placed these periods in contrast in the
following table, to exhibit clearly the nature of
the argument : —

Tiug. Erace.
1" The Present organie comdithon ). Ths maguiinde «f the Narth,"
of the Farth ~
2 The Tertiary period of geolo- 2 “ The magnitude of the Solar

ghats which precoded that ™ sysiom  compared with  the
Eank.”
3 " The Svomdary perdid which 3 “ The distance of the nearess
w3 anherior to that” Srnd dare compared with the
Kodar syetem.”
4 " The Primary pericd which 4. “ The distunce of the mosf remalr
preceded the Secondary.™ Aebuicr compared with the neor -
st fred slas.”

In this table of Time and Space, the time
during which the Earth has been ift its present
condition, which is nearly 6000 years, is con-
trasted with the magnitude of the Earth, which
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is 8000 miles nearly in diameter, and these
numbers are units in the scale, the one being
called an afom of time compared with the du-
ration of the primary geological period, and the
other an atom of space compared with the dis-
tance of the remotest nebulse. Now the im-
portance, or the significance of the Earth, in
regard to space, is fairly measured by its dia-
meter of 8000 miles, which is a fixed quantity ;
but its significance with regard to time is not
measured by 6000 years, because its duration
is constantly increasing, and every year adds to
its siguificance ; that is, the atom of time is ap-
proximating to infinity, while the atom of space
is invariable. Admitting, however, our author’s
premises, let us consider his extraordinary con-
clusions :—

“ We find,” says he, “ that mar (the human
race, from its present origin till now) kas occu-
pied but an atom of time, as he has occupied
but an atom of space.” And again,—

“ The scale of man’s frsignificance is of the
same order in reference to fime as to space.
. If the Earth as the habitation of
man is & speck in the midst of an infinity of
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space, the Earth as the habitation of man is also
a speck at the end of an infinity of time. If we
are a8 nothing in the surrounding universe, we
are as nothing in the elapsed eternity ; or rather
in the clapsed organic antiquity during which
the Earth has existed, and been the abode of
life. . . .. Or, is the objection this ?  That
if we suppose the Earth only to be occupied
with inhabitants, all the other olbjects of the
universe are waste, turned to no purpose ? lIs
work of this kind unsuited to the character of
the Creator ? But lere, agnin, we have the like
waste in the occupation of the Earth. Al its
previous ages have been wasted upon mere brute
life ; after, so far as we can see, for myriads of
years upon the lowest, the least conscious forms
of life, upon shell-fish, corals, sponges. Why,
then, should not the seas and continents of other
planets be occupied at present with a life no
higher than this,OR WITH NO LIFE AT ALL. . .

The mtelhgent part of creation is thrust into the
cmnpau of a few years in the course of myriads
of ages; why then not into the cdmpasy o/a
Jew miles in the expanse of systems ? . . .

If then the Earth be the sole inhabited spot in
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the work of creation, the oasis in the desert of
our system, there is nothing in this contrary to
the analogy of creation.”

That is, The Earth, the ATOM OF §PACE, 18
the only one of the planetary and sidereal
worlds that 1s inhabited, because it was so long
without inhabitants, and has been occupied only
an AtoM oF TIME] If any of our readers sece
the force of this argument, they must possess
an acuteness of perception to which we lay no
claim. To us it is not ouly illogical ;—it is a
mere gound in the car, without any sense in the
brain.  What relation is there between the
BHORT period of man’s occupation of the Earth,
and the sMaLL portion which he occupies in
space { 1f there is such a relation, that we can
reason from the truth of the first to the proba-
bility of the second, then we can reason as
justly from the truth of the secund to the pro-
bability of the first. Now, let us supposc it
to be as oertain that the Earth is the only in-
habited planet, as it is certain that Man has
oocupied the Earth only for the short period of
6000 years, could any rational being allege that
because man occupied only an atom of space,
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he therefore must live only an atom of time
upon the Earth ?

Buat even if we admit the result with regard
to Man, the argument does not apply to other
intellectual beings than Man—to an inferior or
to a superior race that never occupiod the Farth
at all. If man is thus limited by a syllogism
to the occupation of one planet, one atom of
space,—an angelic race, who never lived on the
Earth at all, may be indulged with the occupa-
tion of Jupiter. But, farther, let us suppose
that we learn by the telescope that every plavet
and satellite in the Solar system is inhabited Ly
Mar  he would still occupy but an alom «f
space, and our author's argument would go to
prove that none of the fixed stars or binary
systems are inhabited. In like manner, if
we could prove that the binary systems were
inhabited, the sum of them all would be but
an atom of space, and our author would still
rejoice in his conclusion, that the clusters of
stars and nebulse were uninhabited vapour.

If the reasoning which we havesexamined
be sound in its nature, it would fail entirely
by a change in the premises. If it is possible,
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that the time of the Earth’s preparation was
comparatively short, cr that intelligent beings
occupicd the Earth previous to man ; and if it
is probable that Man will continue to occupy
the Earth during a period equal, or approxi-
mating to the period of the Earth’s preparation,
the whole of our author’s argument has neither
furce nor meaning,

If the Almighty has occupied a million of
years in preparing the crust of the Earth as a
suitable residence for man, by the slow opera-
tion of secondary causes, and has deposited the
remains of vegetable and animal life in each
series of its formation, in order to enable man
to read the history of his omnipotence and
wisdom, is that any reason why the Earth, the
residence of man, should, among countless and
more glorions worlds than his own, be the only
one that 1 inhabited? Reason and common
sonse dictate a very different opinion. If nearly
infinity of time has been employed to provide
for intellectual and immortal life so glorions an
abode, is it not probable that searly infinity of
space will be devoted to the same noble pur-
pose ?



CHAPTER XIL

T OBJECTIONS FROM THE NATURE OF NUULLE.

In a preceding chapter on nebulie, we trust
we have satisfied the candid inquirer that all
nebulse are clusters of stars, and that there is
no proof whatever, not even the shadow of
proof, that in the sidereal regions there is what
is called nebulous matter, either existing in a
stationary condition, or aggregating into stars,
The author of the Essay Of the Plurality of
Worlds, whose astronomical objections to the
doctrine of a plurality of worlds we are about
to consider, very dexterously commences his
argument with an attack upou that part of the
doctrine which relates to nebule.- He is not
countent with the statement of facts, but he at-
tempts to throw ridicule upon his opponents by
the application of words which are calculated to
influence the minds of ignorant or inattentive
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readers. By calling nebulwe clouds, and pieces
of comets’ tails, and the stars into which they
ure resolved, shining dots, pieces of bright curd,
luminous grains, and lumps of light he tancies
that he has demolished the opinion of astrono-
mers that these dofs are suns ; that they are
“as fur from each other as the dog-star” is from
us ; that each'sun has its system of plauets, and
each planet its animal and vegetable life.

“ Anastronower,” says the Essayist, “ armed
with a powerful telescope, resvlves a nebula,
discerns that a luminous cloud is composed of
shining dots :—but what are these dots 2 Into
what does he resolve the ncbula ? Into strrs, it
is commonly said.  Let us not wrangle about
words. By all means let these dots be stams, it
we know about what woe are speaking,—if a star
merely means a luminous dot in the sky. But
that these starms shall resemble in their nature
stars of the first wagnitude, and that such stars
shall rescmble our sun, are surely very bold
striuctures of assumption to build on such a
basis, Some nebulee are resolvable—are resol-
vable into distinct points—certainly a very cn-
rious, probably a very important discovery, We
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may hereafter learn, that «Z nebule are resol-
vable into distinct points ; that would be a still
more curious discovery. But what would it
amount to ? What would be the simple way of
expressing it without hypothesis and without
assumption ? Plainly this —that the substance
of all nebuliv is not continuous but discrete ;—
separable and separate into distinct luminous
clements ; nebulw are, it would thus seem, as
it were, of a curdled or granuluted texture ;
they have run into lumps of light, or have been
formed originally of such lumpe. Highly curi-
ous ! But what are these lumps ?  How large
are they ? At what distances 7 Of what struc-
ture ? Of what use ? It would scem that he
must be a bold man who undertakes to auswer
these questions.  Certainly he must appear to
vrdirary thirkers to be very bold, who, in re-
ply, says gravely and confidently, as if he had
authority for his teaching, These lumps, O man,
are suns ; they are distant from cach other as
far as the dog-star is from us; each has its
system of planets, which revolve around it ; and
each of these planets is the seat of an animal
and vegetable creation. Among these planets
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some, we do not yet know how many, are occu-
pied by rational and responsible creatures like
man ; and the only matter which perplexes us,
holding this belief on astronomical grounds,
is, that we do not quite sce how to put our
theology iuto its due place and form in our
system.” !

This, surely, is neither the language nor the
tone of a man of science in search of truth, or
holding in respect the great revelations of astro-
nomy. The Essayist trinmphantly asks four
questions, and tells us that he would be a bold
man that undertakes to answer them. We
accept the challenge, and appeal to our readers.

Question 1. How large are the lumps of light,
or the shining dots, into which the astronomer’s
powerful telescope has resolved the nebula: ?
These lumpe of light are admitted to be stars
shining by their own light. Now, it has been
shewn by the most distinguished astronomers,
by Herschel and by Struve, that in the various
order of distanoces in space, the distances of the
nebulm are the greatest. According to the re-
cent researches of Mr. Peters, as given by M.

\ Essay, pp. 120128
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Struve,! the following are the distances of the
stars of different magnitudes, as ascertained by
a process approximately correct :—

L hniae Ui
1, : . 07209 OREO0
2, . . 0711 1778000
3, . . 07078 2725000
4, . B (0 1% ¥ 3R50000
5 . . 003z 3378000
6, . .07 7616000
&), . . 0"wvuB 24400000
1y, . 0T 00U 224500000

As the nebule are obviously more remote than
any of the stars in the above table, and as the
nearest of these stars must, from their distance,
be equal to our sun, we are entitled to conclude,
that the stars or nebulee must be of a much
greater size. Sir John Herschel observes, that
“ when we consider that the united lustre of a
group or globular cluster of stars, affects the eye
with a less impression of light than a star of
the fourth magnitude, (for the largest of these
clusters is scarcely visible to the naked eye,) the
idea we are thus compelled to form of their dis-
tance from us may prepare us for almost any
} Ettades & Avtromemi Stcllaire.
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estimate of their dimensions. A visible dof,
or & visible lump, must therefore be a body of
enormous magnitude, and though we cannot
give its size in miles or diameters of the Earth,
we are sure that every astronower in the old or
the new world will allow that we have answered
the question with suflicicnt accuracy in reference
to the object for which it was asked. The #ize
of the Dot or lump & of sufficient magnitude
to be a sun,

Quest. 2. At what distunces are the dots or
luraps from one another ?

In order to answer this question, the Essayist
knows well that we require to have the appa-
rent distance Letween the centres of the dots,
aud upon the supposition that the two dots are
at the same distance from us, we can easily de-
termine their distance from the parallax which
may be assumed for resolvable nebule. There
are double stars in the binary system, whseo
apparent distance is as small as that of the dofs
or stars in the nebul®, and yet every astronomer
admits that between them, there is ample room
for a system of planets round each,

Quest. 3. What is the structure of these dots
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or stars ?  The author certainly does not expoct
to learn whether these are made of granite or
greyicacke. Analogy teaches us that their struc-
ture will be similar to that of the only sun with
which we are acquainted. It will consist of
lnminous envelope enclosing a dark nucleus,

Quest. 4. Wl 1 the use of the dotx or slurs?
Being large bodies, and self-luminous, they can
be of no conceivable use but to give light to
plancts, or to the golid nuclei of which they
consist.

Having thus given answers to our author’s
«questions,—answers which we are confident
would be given by every astronomer, may we
not ask in return,—What is the size, and dis-
tance, and structure, and wse of the dots upon
his hypothesis, that they are patches of comets’
tails or luminous grains! The Essayist is silent.
Should he be the very bold man to make the
attempt, the astronomical world would repu-
diate his theory and his answers,

Bat there is another way of meeting objec-
tions of such an unreasonable charadter. Our
author is a firm believer in the geological spe-
culation, that the Earth required “ myriads of
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millions” of years for its formation, and assnm-
ing his principle of contrasting time'and space,
may we not ask himn in return, What was the
structure of the primitive Earth 7 What were
the periods of time required for the deposition
of each formation ? And of what use was an
arrangement requiring myriads of millions of
years for its completion ?

Believing that “nebulee are vast masses of
incoherent, or gaseous matter, of immense
tenuity, and destitute of solid moving bodies,”
a theory which he derives from another theory
called the nebular hypothesis, without adducing
the least trace of evidence in its support, our
author boasts, not surely in the spirit of the
inductive philosophy, that Ae seems to Aave
made it CERTAIN that the celestial objects (the
nebulee) are not inhabited. To this we reply,
that we have made it MORE PROBABLE that the
CELESTIAL objects are inhabited,—an assertion
less presumptuous, but more certain than his.

We have described in a preceding chapter
the spiral nedule discovered by Lord Rosse,
and we have endeavoured to explain the ap-
pearance of motion, which way be considered



OBJECTIONS FROM THE NATURE OF NEBUL.E. 217

as indicated by the spirals which they exhibit,
With his accustomed boldness, and extrava-
gance of speculation, our Essayist has made
the following observations on these spiral forms :
—*“The comet of Encke,” he aftirms, “ describes
a spiral gradually converging to the SBun,” and
“in 30,000 years this comet will complete its
spiral, and be absorbed in the central mass.
..... But this spiral converging to its pole
so slowly that it reaches it only after forming
10,000 circuits (or spirals,”) while ¢ there are
at most three or more circular or oval sweeps
in each spiral (of the nebula), or even the spiral
reaches the centre before it has completed a
single revolution round it.” From data like
these, the following theory of the spiral nebuls
is deduced : —* If we suppose the comet (that
of Encke) to consist of a luminous mass, or a
string of masses, which wounld occupy a consi-
derable arch of such an orbit, the orbit would
be marked by a track of light as an oval spiral,
or if such a comet were to separate into two
portions, as we have, with our own eybs, recently
seen Biela's Comet do, or into a greater num-
ber ; then these portions would be distributed



218 MORE WORLDS THAN ONE,

along such a spiral.  And if we suppose a large
mass of cometic matter thus to move in a highly
resisting medium, and to consist of patches of
different densitics, then some would move faster,
and some more slowly, but all in spirals, such
as have been spokeu of, and the general aspect
produced would be that of the Spiral Nebule,
which I have endeavoured to describe” A
hypothesis more wild and gratuitous thaun this
was never before submitted to the scientific
world. In what part of the ncbula do the
cometic patches reside before they begin their
motion of descent to the nucleus; and what is
the cause of their quitting their place of rest ?
No comet out of the many hundreds that have
been observed, has becn so negligent of its tail
as to leave it behind.  Encke’s Comet has been
equally carcful of its appendage, and the divi-
sion of Biela’s Comet was only apparent. Bat
even if a comet were to separate into a number
of portions, these portions would, like the divi-
sion of Biela's Comet, travel along with it and
again unite themselves into one, so that the
analogy of this comet is destructive of the spe-
culation which it is brought to support.



CHAPTER XIIL

ORJECTIONS FROM THE NATURE OF TUE FIXED 8TARA
AND BINARY RYSTELMS,

Havixg, as oyr author congratulates him-
self, “cleared away the supposed inhabitants
from the outskirts of creation, so fur as the
nebule are the outskirts of creation,” he pro-
ceeds to consider the fixed stars, and examine
any evidence which he may bLe able to discover
as to the probability of their containing in
themselves, or in their accompanying bodies, as
planets, inhabitants of any kind. We have
already stated the grounds upon which the .
most distinguished astronomers have believed
that single and double stars are accompanied
with planets similar to our own ; and we shall
now consider the objections which are made to
this opiniom
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Beginning with clusters of stars, the author
whose opinions we have been controverting,
justly observes, that they are in the same
category with resolvable nebule, and he there-
fore regards it as *‘a very bold assumption to
assume, without any farther proof, that these
Iright points are suns, distant from each other
as far as we are from the nearest stars. When
these clusters are globular, Sir John Herschel
regards their form as “ indicating the existence
of some general bond of union in the nature of
an attractive force;” and assuming that the
“ globular space may be filled with equal stars,
uniformly dispersed through it, and very nume-
rous, each of them attracting every other with
a force inversely as the square of the distance,

. each star would describe a perfect ellipse
about the common centre of gravity as its
ceatre,” Sir John therefore conceives that “such
a system might subsist, and realize in a great
measure that abstract and ideal barmony which
Newton has shewn to chamacterize a law of
force directly as the distance.”

Referring to this ingenious theory of globular
clusters, the Essayist illustrates it by asserting,
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that if “our Sun were broken into fragments,
so as to fill the sphere girdled by the Earth's
orbit, all the fragments would revolve round
the centre in a year,” and as there is no
symptom in any cluster of its parts moving so
fast, he concludes that clusters, like nebulm,
must be extremely rare, that is, vaporous, like
the tails of comets. In support of this view of
the subject, he alleges that the boldness of the
opposite opinion, that they are suns, appears
to be felt by our wisest astronomer, meaning
Sir John Herschel, to whom he refers in such
a manner as if Sir John maintained the same
opinion with himself. This, however, is far
from being the case, a8 his own words will
prove: “Perhaps,” says he, * it may be thought
to savour of the gigantesque to look upon the
individuals of such a group as suns like our
own, and their mutual distances as equal to
those which separate our sun from the nearest
fixed star: yef, when we consider that their
united lustre affects the eye with a Jess im-
pression of light than a star of the fourth
magnitude, the idea we are thus compelled
to form of their distance from us may pre-
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pare us for almost uny estimate of their dimen-
sions,”! :

The same just views of the sidereal system,
in which no motion is visible, are taken by
Dr. Whewell, in his DBridgewater Treatise.?
“ Astronomy,” says he, “teaches us that the
stars which we see have no immediato relation
to our system. The obvious supposition is,
that they are of the nature and order of our
sun ; the minuteness of their apparent magni-
tude agrees, on this supposition, with the cnor-
mous and almust inconcetvable distance which,
from all the measurements of astronomers, we
are led to attribute to them. If, then, these
are suns, they may, like our sun, have planets
revolving round them, und these may, like our
planet, be the seats of veyetable, animal, and
rattonal life :—weo may thus have in the uni-
vorse worlds, no one knows how many, no one
can guess how varied ; but, however many,
however varied, they are still but so many pro-
vinoes in the same empire, subject to eommon
rules, governed by a common power.”

3 Owtlines, ke, § 960, referred to by the Esengia.
? Book 1L chap. 8 p. 250,
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From the globular clusters of stars our
author proceeds to the binary systems, of which
we have treated in a preceding chapter. He
admits that the law of universal gravitation is
established for several of these systems, “ with
us complete evidence as that which carries its
operation to the orbits of Uranus and Neptune,”
but he endeavours to shew that each of the
stars of the best known binary systems, @ Ceu-
tawri and 61 Cygns, “may have its luminous
malter diffused through « globe as large as the
Eartk’s annual orbit,” and that, in this case,
* it would not be more dense than the tail of a
comet.” It i8 in vain to argue against asser-
tions like these, which can only be met by an
enqually positive denial of them. In the present
case, however, we can do more. Nir John
Herschel has shewn that the sum of the two
masses of the double star 61 ('ygni, is to that
of the Sun as 0°353 to 1, or nearly as 1 to 3°1,
and hence he concludes, that “ the Sun is neither
vastly greater nor vastly less than the stars
composing 61 Cygni.” The conclusiony there-
fore, of the Essayist, that the matter of these
systems, “of these brilliant constituents,” as
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Sir John Herschel calls them, would fill the
Earth’s orbit, and have the rarity of comets’
tails, is contrary to astronomical truth.

We have already seen that Sir John Herschel
considers these double stars as suns, “ accom-
panied with their trains of planets aud satel-
lites,” and has stated the conditions necessary
for the existence of their inhabitants, To our
Essayist such a scheme appears so complex,
that it would be “impossible to arrange it in a
stable manner,” so as to protect the inhabitants
from such dangers, aud he considers himself as
having overturned Sir John Herschel’s view, by
simply asserting, without a ground even for the
assertion, that ¢ their sun may be a vast sphere
of luminous matter, and the planets, plunged
into this atmosphere, may, instead of describ-
ing rvegular orbits, plough their way in spiral
paths through the nebulous abyss to its central
nucleus” !

Having obtained, as our author sarcastically
remarks, ¢ but little promise of inhabitants from
clustered stars and double stars,” he tnrns his
attention to the single stars as the most hopeful
cases, and asks, “ what is the probability that
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the fixel stars or some of them really have pla-
nets revolving round them ?” To this he justly
replies, that “ the only proof that the fixed stars
are the centres of planetary systems, resides in
the assumption that these stars are like the sun ;
—resemble him in their qualities and nature,
and therefore must have the same offices and the
same appendage.”

In admitting that the stars, like the sun, shine
with an independent light, our author attempts
to reduce the force of this point of resemblance
by asserting, that “ they resemble not only the
sun, but nebulous patches in the sky, and the
tails of comets,” and that “ there is no obvious
distinction between the original light of the stars
and the reflected light of the planets.” Now
these statements are either irrelevant or erro-
neous. The nebulvus patches are clusters of
stars. It is not true that comets’ tails are self-
luminous, and it is utterly untrue that star light
and planet light are the same. Our author ought
to have known that the reflected light of the
planets contains precisely the same definite dark
lines in their spectra as the light of the sun,
which it ought to do, as it is the same light ;

P
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while it has been proved by the direct observa-
tions of Fraunhofer and others, that the light of
Sirius, Procyon, and other stars is essentially
different, haviug definite dark lines which do
not exist in the light of the sun.

His next assertion is, that though the mass of
certain stars is one-third of that of the sun, yet
their muatter may be diffused through a sphere
equal to the earth’s annual orbit, and that this
may be the matrix, so to speak, both of the sun
and planets of a system not yet formed—thus
taking for granted the truth of the nebular
theory, adopted by the author of the Vestiges of
Creation, and maintained only by persons who
have very erroncous ideas of creation. The
worlds were not made by the operation of law,
but by the immediate agency of the Almighty.
Sir Isaac Newton considered the nebular theory
as tending to Atheism, and in his five interesting
letters to Dr. Bentley, he has ably controverted
it. “ The growth of new systems,” he says, “ out
of old ones, (the doctrine maintained by the Es-
sayist,) without the mediation of a Divine power,
seoms to me apparently absurd.” “ The diurnal
rotation of the planets could not be derived from
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gravity, bt required a Divine arm to impress
them.” “ The same power,” says Newton,
“ whether natural or supernatural, which placed
the sun in the centre of the six primary planets,
placed Saturn in the centre of the orb of his five
secondary planets ; and Jupiter in the centre of
his four secondary planets ; and the Earth in the
centre of the moon’s orbit ; and therefore had this
cause been a blind one, without contrivance or
design, the sun would have been a body of the
same kind with Salurn, Jupiter, and the Earth ;
that is without light or heat. \Why there is one
body in our system qualified to give light and
heat to all the rest, I know no reason, but Le-
cause the Author of the system thought it con-
venient : and why there is but one body of
this kind, I know no reason, but because one
was sufficient to warm aud eulighten all the

That the stars undergo changes in their me-
chanical condition, the Essayist considers to be
proved by obeervation. One of these proofs is
the different colours of different stars, a fact
oertainly, but not a proof of change. Had their

3 Xewtowi Opers, tom. iv pp 430, 4
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colours® changed,! we might have inferred a
change of condition ; but knowing that no such
change takes place, our author most presump-
tuously regards “ their different colours as aris-
ing from their being at different stages of their
progress,” an opinion without a shadow of pro-
bability cither from observation or analogy. His
next proof of change is derived from the “ mighty
changes of which we have evidence in the view
which geology gives us of the history of this
Earth ;” but this is no proof at all. The changes
there referred to are mere changes in the crust
of the Earth, and not in its mechanical condition,
and changes too, which would not show them-
sclves even to the moon by any change of colour
or of aspect. “ I, therefore,” the Essayist con-
tinucs, “ stellar globes can become planetary
systems in the progress of ages, it will not be at
all inconsistent with what we know of the order
of nature, that only a few, or even that only
one, (our Earth he means)) should have “vet
reached that condition. AUl the others but the

¥ Prolemy s said to have uoted Sirlus a5 & red star, though it is now
white. Birk and Mue light, and Prolemy's eyes, tke

thoee of sew persoas, WAy have been move sensitive to the red
than to the Slwe tays,
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one (our Earth) may be systems yet unformed,
(or fragments or sparks as he subsequently calls
them,) struck off tn the forming of the ome!"
To such a succession of assertions and hypotheses
it is scarcely necessary to reply. Stellar globes
have never become planetary systemns; and nature
hias no such order. We are thus thrown back
to the astronomy of Julius Cusar:
* The skicw are painted with nunuibersd gparks
SUAKBSPEAKRL,

The next argument adduced by our author,
that the stars are unlike our sun, is the exist-
ence of changes in the stars supposed to Le
indicated by the disappcarauce of some stars,
the appearance of others, and the variations in
the light of a considerable number, The dig-
appearance of a star proves ouly that it has
turned a dark side to our system, and the ap-
pearance of a new star, that its luminous side
has come round to us in the course of its rota-
tion ; while the variations in the light of othery
may arise from spots upon their surface, from
eclipses by their planets, or from obecuration
from comets’ tails, when the variatious are of
an irregular character. From all these causes
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our own sun may be a variable star to other
plancts, To us even its light is diminished
when large spots come across its disc; and
when we consider the great number of comets
which belong to our system, and the immense
magnitude of their tails, the sun’s light must
be occasionally obscured by the interposition of
these imperfectly transparent hodies.

That the Fixed Stars are like our sun in
every point in which it is possible to compare
them, will not now be doubted we think by our
readers,  That they are suns themselves, as
Copernicus, Galileo, Kepler, and Huygens, and
every astronomer believes, and as all analogy
proves, is a doctrine which, we trust, will equally
command their faith.

In concluding his chapter on the Fixed Stars,
our Essayist utters sentiments, and throws out
conjectures so insulting to Astronomy, and cast-
ing such ridicule even on the subject of his own
work, that we can ascribe them only to some
morbid condition of the mental powers, which
feeds upon paradox, and delights in doing vio-
lence to sentiments deeply cherished, and to
opinions universally believed. We almost doubt
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the accuracy of our vision, when we read the
conjecture that the glorious stars which compose
the sidereal universe,—that “ Arcturus, Orion,
aud the Pleiades,” which Scripture tells us
“ Grod made,” were never created by Him at all,
and “ are really long since extinct !” He had
previously stated, “ that in consequence of the
time employed in the transmission of visual
impressions, our seeing a star i8 evidence not
that it exists now, but that it existed it may be
many thousands of years ago;” and thinking
that such a statement might seem to some
readers to throw doubts upon reasonings which
he bad employed, he makes the following ob-
servation :—* It may be said that a star which
was a mere chaos when the light by which we sce
it sct out from it, may, in the thousands of
vears which have since elapsed, have grown into
an orderly world. To which bare possibility
we may oppose another supposition, af least
equally possible, that the distant stars were
sparks or fragments struck off in the formation
of the Solar system, which are reaLLY long
stnce extinct, and survive in appearance only
by the light whick they at firs! emitted”!
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With such a speculation before us, we need
not put the question with which we intended
to conclude this chapter. 1f the stars are not
suns, for what conceivable purpose were they
created 7 Our author has answered the ques-
tion by asserting, that they were never created
at all! To such philosophy and theology we
prefer that of the poet—

“ Fach of thewo stars is a religious house ;
I saw their altars sinoke, their incepse rise,
And heard hosannahs ring through every aphere.
The great Proprivtor’s all-bounteous hand
TLeaven uothing waste, but sows these fiery ficlds
With seeds of reason, which to virtues rise

Beneath his gonial ray.”
Yorsn



CHAPTER XIV.

ORBJECTIONS PROM THE NATURE OF THE PLANETS,

Havina sullied the glories of the sidereal
world by converting the stars and systems which
compose it, into vapour, gas, and comets’ tails,
the Essayist proceeds to apply the same process
to the planets of the Solar system, converting
those exterior to the BEarth into water and mud,
and the iunterior ones into cinder or sheets of
rigid slag like the moon !

This process commences with Neptune, which
he degeribes as « dark and cold world, where
the light and heat of the Sun is incapable of
‘“ unfolding the vital powers, and cherishing the
vital enjoyments of animals ;"—an assumption
without any evidence to support it. It is true,
that if we consider the solar influences as ema-
nations following a geometrical law, their power
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upon the surface of Neptune must be immensely
enfeebled ; but such a law does not exist. Al-
though the Sun is nearest the Earth in win-
ter, his light and heat are, from different
causes, greatly reduced, and we kuow, as we
have shewn in a former chapter, that there
may be conditions of the afmosphere of the
remoter planets which may procure for them
more genial influence from the Sun, or there
may be temperatures in their interior which
may supply the place of radiated heat.

The same observations which apply to Nep-
tune are applicable to l'ranus, Saturn, and
Jupiter,—the same objections on the part of
the Essayist, aud the same reply to them.
Jupiter, however, is the planet to which he
especially calls our attention ; and after much
irrelevant speculation respecting the internal
oondition of our globe, as produced by the su-
perincumbent weight of its outer formations,
and “ allowing for the compression of the inte-
rior parts of Jupiter,” he pronounces it “ toler-
ably certain that his density is not greater than
it would be if his entire globe were composed of
water,” and he concludes that Jupiter must be
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a mere sphere of water. He afterwards states
that there is “ much evidence against the exist-
ence of solid land” in that planet; but iu
opposition to this evidence, he subsequently
contributes a few cinders at the centre,—arti-
cles, doubtless, of peculiar value and interest,
where everything clse is water. The existence
of cinders, however, where there is no heat, and
where, as we shall presently see, the water is
tce, must have perplexed his chemistry, and
hence he wisely withdraws them, by telling us
that the waters in Jupiter are bottomless, that
is, withoul a nucleus of cinders.

In order to prove that Jupiter and the exte-
rior planets cannot be inhabited, he adduces
the extreme cold which must exist upon their
surface ; but when his assertion that Jupiter is
u sphere of water, and, if peopled at all
peopled with carttlaginous and glutinous mon-
sters, boneless, watery, pulpy creatures, floating
in the fluid, is met with the objection that (ke
walers must be frosen inlo ice, he has ng diffi-
culty in making Jupiter as kot to answer this
one purpose, as he formerly made it cold to
answer another. In this wonderful process of
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adaptation, our author'’s genius and his in-
ductive method are singularly displayed. No
difficulty is to him unsurmountable. In his
omniscience of speculation he finds a theory for
anything or everything ; “ Even in the outer re-
gions of our atmosphere,” he says, * the cold is
probably very many degrees below freezing,
aud in the blauk and airless void beyond, it may
be colder still. It has been calculated by phy-
sical philosophers, on grounds which seem to
be solid, that the cold in the space beyond
our atmosphere is 100° below Zero  2'he space
near to Jupiter, 1F AN ABSOLUTE VACUUM, iu
which there is no matter to receive and retain,
MAY, PERHAPS, BE NO ('OLDER THAN IT 15 NEARER
Tk Sux 1”7 Were we to indulge in arbitrary
conjectures like these, we could refute, without
argument, all our author’s objections to a plu-
rality of worlds ; but without availing ourselves
of 80 destructive a weapon, may we not, upon
good grounds, prefer the probable tce to the
possible water, and accommodate the inhabi-
tants of Jupiter with very comfortable quarters,
in huts of snow and houses of crystal, warmed
by subterranean heat, and lighted with the
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hydrogen of its waters, and its cinders not
wholly deprived of their bitumen ?

But we are driven to the necessity of believ-
ing that Jupiter and the exterior planets are
either water or ice. That they are neither
composed of the one material nor the other, is
proved by direct experiment. If their surfaces
were either wholly or partly aqueous, the rays
reflected from them when the planets are in
quadrature, would contain, what it does not,
a large portion of polarized light ; and if their
crust consisted of mountains, and precipices,
and rocks of ice, some of whose faces must
occasionally reflect the incident light at nearly
the polarizing angle, the polarization of their
light would be distinctly indicated.

Had our author not exhibited the great
amount of his knowledge,—an amount 80 mas-
give as occasionally to smother his reason, we
should have charged him with ignorance of the
various forms and conditions of density, in
which the same elements may be combined ;
but we believe that he knows these as well as
we do, and, in our position, would use them
more skilfully. It is difficult to understand
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why Jupiter should be made of water. His den-
rity is 1:359, (that of the Earth being 5:66, and
that of water being 1':000,) greater even than
that of certain specimens of coal, far greater
than amianthus, and pumice stone, which are
lighter than water. Stlex or flint, too, occurs
with such various densities that there are con-
ditions of it less dense than Jupiter. In the
state of tabasheer it is very much lighter than
water. In the state of siliceous sinter its den-
sity is only 1'8. In the state of opal its density
is 1'9, and in certain varietics of quarts it is so
high as 2:88. Therg are prtchastones, too, vary-
ing from 19 of specific gravity to 270 ; so that
the hardest mineral may exist in Jupiter, and
yet his density not exoeed 1-359. But why
should the minerals in Jupiter be of the same
nature as thoee on the Earth ? May not the
elementary atoms of matter be there combined
according to different laws, and form spars, and
gema, and metals, entirely different from ours ?
Admitting, however, for a moment, the suppo-
sition, otherwise inadmissible, that there is a
terrestrial type of inorganic bodies which is to
be the exemplar for all the planets, we have
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only to suppose these planets to be hollow, or
to contain large cavities, in order to reconcile
their average densities with the densities of ter-
restrial bodies.

The arguments against Saturn being inha-
bited, our author considers to be much stronger
than in the case of Jupiter. He tells us that
“ the outer part of the globe of Saturn is proved
to be vapour by his streaks and belts)” and
that “ e must either suppose that he has no
inhabitants, or that they are aqueous gelati-
nous creatures, too sluggish almost to be
deemed alive, floating in their ice cold water,
and shrouded for ever by their humid skies 1"
He “cannot tell us,” he says, “ whether they
have eyes or no, but probadly if they bad, they
would never sce the sun; and therefore,” he
ocontinues, “ we need not commiserate their lot
in not seeing the host of Saturnian satellites,
and the ring which to an intelligent Saturnian
spectator would be so splendid a celestial ob-
ject. The ring is a glorious object for man's
view and his contemplation, and therefore is
not altogether without its use. Btill less need
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we (as some’ appear to do) regard as a serious
misfortune to the inhabitants of certain regions
of the planet, a solar eclipse of fifteen years’
duration, to which they are liable by the inter-
position of the ring between them and the sun.”
This specimen of our author’s dialectics, in
which a large dose of banter and ridicule is
seasoned, with a little condiment of science,
forms a painful contrast with the following
noble passage, in which Sir John Herschel dis-
cusses the very same subject. “ The rings of
‘Saturn must present a magnificent spectacle
from those regions of the plancts which lie above
their enlightened sides, as vast arches spauning
the sky from horizon to horizon, and holding an
almost invariable situation among the stars.
On the other band, in the regions beneath the
dark side, a solar eclipse of fifteen years in du-
ration, under their shadow, must afford (to our
ideas) an inhospitable asylum to animated
beings, ill compensated by the faint light of
the satellites. Bul we shall do wrong to judge

! The author berw refers (o Biz John Horschel, whose suthority be quotes
for the Solar sclipee of SRewn yoars. —Outlin, ke, § 522
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of the fitness or unfitness of their condition
from what we see around us, when perhape the
very combinations which only convey images of
horror to our minds, may be, in reality, thea-
tres of the most striking and glorious displays
of beneficent contrivance.”

The remarkable phenomenon, however, of a
JAifteen years' eclipse of the sun to the regions of
Saturn, placed under the shudow of the dark
side of the ring, does not exist. Dr. Lardner,
in an elaborate memoir, Ou the Appearance of
Saturn’s Rings to the Iuhabitants of the Planet,?
has solved the problem of the appearance of the
systemn of rings in the Saturnian firmament,
and their effect in eclipsing occasionally and
temporarily the sun, the eight moons, and other
celestial objecta.

“It is there demonstrated,” he says, “ that
the infinite skill of the great Architect of the
universe has not permitted that this stupendous
annular appendage, the uses of which still remain
undiscovered, should be the cause of such dark-
now and desolation to the inbabitants of the
planet, and such an aggravation of the rigours

1 Tranwactions of ¢ Astronewical Secisdy, 1333, vol. xxil
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-
of their fifteen ycars’ winter, as it has been in-
ferred tobe. . . . . It is shewn, on the

contrary, that by the apparent motion of the
heavens, produced by the diurnal rotation of Sa-
turn, the celestial objects, including, of course, the
sun and the eight moons, are not carried paral-
lel to the edges of the rings, as has been hitherto
supposed ; that they are moved so as to pass
alternately from side to side of each of these
edges ; that, in general, such objects as pass
under the rings are only occulted by them for
short intervals, before and after their meridional
culmination ; that though under some rare and
exceptional circumstances and conditions, cer-
tain objects, the sun being among the number,
are occulted from rising to setting, the continu-
ance of sach phenomena is not such a8 has
been supposed, and the places of its occurrence
are far more limited. 1In short, ¢ kas no such
character as would deprive the planet of any
essential condition of habitability.”

By arguments “ of the same kind, as in the
case of Jupiter and Baturn, but greatly increased
in strength,” as he alleges, our Essayist banishes
inhabitants from Neptune and Uranus, and he
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sneeringly “commends the supposition of the
probable watery nature and low vitality of their
inhabitants to the consideration of those who
contend for inhabitants in those remote regions
of the Solar system.”

In returning towards the sun, our author
pays his passing respects to Mars, which be
thinks is more likely to have inhabitants than
any other planet. This probability, however,
disappears, and he concedes to this planet the
possibility of having * orcatures of the nature of
corals and molluscs, saurians and iguanodons.”

The twenty-nine asteroids between Mars and
Jupiter afford our author a new and inviting
field for speculation. e considers them as
mere dots, whose form is not even known to he
spherical.  Setting aside the theory that they
are the fragments of an exploded planet, ho
thinks “ they may be the results of some émper-
Jectly effected concentration of the elements of
our system (of star dust,) which if it had gone
on more completely and regularly, might have
produced another planet between Mars and Ju-
piter. Perhaps they are only the larger masses
among o great number of smaller ones, result-
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ing from such a process: and it is very con-
oeivable that the meteoric stones, which have
from time to time fallen upon the Earth’s sur-
face, are other resulta of the like process ;—bits
of planets which have fuiled in the making, arnd
lost their way till arrested by the resistance of
the Earth’s atmosphere 7

The two interior planets, Venus and Mer-
rury, are depopulated in a single page. The
light and heat of Venus is admitted to be only
“ double those which come to the Earth.” He
finds it “ hard to say what kind of animals he
could place in her, except perhaps the micro-
soopio creatures with siliceous coverings, which,
as modern explorers assert, are almost inde-
structible by heat.”—“ Of Mercury,” he says,
“ we know still less, and he has not, so far as
we can tell, any of the conditions which make
animal existence conceivable.” Opinions of a
very different nature from these we have
already had occasion to state in a preceding
chapter, and we must leave it to the judgment
of the reader to decide upon their relative pro-
babilities,

In order to combine under one general prin-
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ciple the views which he has taken of the
condition of the individual planeta, the Essayist
adopts the nebular Aypothesis, in-which the
Sun and all the planets are formed out of etar
dust or fire-mist, by its gradual contraction
and the subsequent solidification of its parts,
without any interference on the part of the
Almighty. Upon this hypothesis he crects a
scheme or a theory of the Nolar system, which
he considers as having & sort of religious dig-
nify, though he fears that, at first, it may
appear, to many, rash, fanciful, and afmoet
irreverent.  In this scheme, the fire and water
of the nebular mass have been separated during
their “ planet-making porcers)” “ the water and
the vapour which belong to the system being
driven off into the outer regions of its vast
circuit, while the solid masses, . . . . such as
result from the fusion of the most solid
materials, lie nearer the SBun, and are found
principally within the orbit of Jupiter.” In
support of these theories he adduces* the
zodiacal light, itself a creature of theory, as an
appendage to the Sun, and as the remains of
the Sun's atmosphere extending beyond the
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orbits of Mercury and Venus—* planets which
have not yet fully emerged from the atmosphere
in which they had their origin—the mother
light and mother fire in which they began to
crystallize, as crystals do in their mother water 1”
These planets are, therefore, within a nebular
region, which may easily be conceived to be un~
inhabitable. And where this nebular region,
marked by the zodiacal light, terminates, the
world of life begins, namely, at the Earth!
“ The orbit of the Earth is the temperate none
of the Solur system, and in that zone is the
play of Hot and Cold, of Moist and Dry pos-
sible.”

With these wild and extravagant notions
our author counects the shooting stars or
meteors which appear in such numbers in our
atmosphere. He considers them as “ revolving
specks of nebuls,” the “ outriders of the zodia-
cal light” which, when “ broken into patches,
are seen as stars for the moment we are near to
them."—* And if this be true,” he continunes,
“ we have to correct, in a certain way, what we
have previously said of the zodiacal light : that
no one had thought of resolving it into stars ;
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for it would thus appear, that in its outer region
i¢ resolves dtself into stars, visible, though but
Jor a moment, to the naked eye !”

In concluding this novel and startling theory
of the Solar system, the Fssayist tells us tha@
“the Earth is placed in that region of ﬂva
system in which the plunet-forming potcers ard
the most vigorous aud potent ;—that the
Earth ts really the largest planctary body ini
the Solar system,—its domestic hearth, and the
only world in the universe”™ We are unwilling
to charge the author of ruch theoricslyith
cherishing opinions hostile to religion. We

1 A very different opinion is sated by Dr. Whewell, In his Bridgewnior
Troaties. = The view of the universs,” sys he, “ expands slee on snother
wide. The Earth, the globuiar bady thus covered with life, is not tha only
girbe in the universe. There are circiisg about Bun ss others,
"0 f3r o8 we AR judge, poviectiy enalopyus in natury : besides our
Moon and other bodies anmlogous to 1L No ong aen pesisl Lhe lomplatiars
S oonjecture Lhat these giobes, soue of them tawch larger than owr own,
are nol dead and barren —hat thay are, Hhe ours, accwpind with ery.
sation, life, intellipnce. To conjecture b all Bwms we aan do ; o S
by the percoption of such & possidility, enr view af fAe kingehons of naturt
i onlarped and slorated *—Chap. (. pp. 209, 270. The rest of Lhis chapier,
*On O Vastuess of the Universe,”—in which he sposks of the Moary
wyolems of the stars s > giving rise posibly 1o new couditiens of wartds~™
~of the millons of wars” in the mnirerss, a0 containing * (e whis
range of crented oldects in our own sysiom,—and of ~thw tendency of
nﬂhmm-.«mnmhm
devlop the faculties, and to promote the happi
w-—m'—huwam“«mm a“-mu
striking contraat with e opinions of the Eemyin.




248 MORE WORLDS THAN ONE.

believe that he is ignorant of their tendency,
and that he has forgotten the truths of inspira-
tion, and even those of natural religion, amid
the excitement of discussions, from which he
is to obtain the high reputation of ‘having
accounted for, and reduced into consistency and
connexion, a very extraordinary number of
points hitherto unecxplained.” But, however
sincere may be his piety, which we do not
question, we tell him, with confidence, that
his theories are replete with danger, and that
young minds will draw from them opinions
the very revemse of his own. When we are
told that a planet has been bungled in its
formation, that meteoric stones are bits of
planets which have failed in the making, and
lost their way, can we believe that the all-wise
Creator was present at the process, “making

e carth by His power, avd establishing the
world by His wisdom ?* Can we belicve that
He who formed the worlds has made only one,

L % We kuow of no blemishes or blunders in crention,” sys Professor
Bodgwick, **and were they there, whas woald ft matier to our concoption
of them, whother they sprang from doad material laws ordained by an
all-powerful and all-seving Gud, or from an immediate defoct in crestive
power "
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and that, in place of resting on the seventh
day, He rested during the whole week of crea-
tion, and still rests, having transferred His
%xghty power to certain laws of matter and
motion, by which the Sun and all his planets
were manufactured from nebulous matter ?
Sir Isaac Newton considered the nebular theory,
thongh in his time not known by that name,
as not only absurd, but verging on atheism.
In reference to the creation of a central and
immovable sun, he observes, that to suppose a
“central particle so accurately placed in the
middle (of ncbulous matter in a finite space)
as to be always equally attracted on all sides,
and thereby continue without motion, seems to
me fully as bard as to make the sharpest
peedle stand upright on its point upon a
looking-glass. And much harder it is to sup-
pose thut all the particles in an infinite space
should be so accurately poised, one upon an-
other, as to stand still in a perfect equilibrium.
For I reckon this as hard as to make not one
needle only, but an infinite number of them,
stand accurately poised upon their pointa™

1, Lot v,



250 MORE WORLDS THAN ONE. -

And in another place he urges another objec-
tion to the hypothesis: “ But how the matter
(the nebular matter) should divide itself into
two sorts, and that part of it which is fit to
compose a shining body should fall down into
one mass, and make a sun, and the rest, which
is fit to compose an opaque body, should
coalesce, not into one great body, like the
shining matter, but into many little ones, I do
not think explicable by mere natural causes,
but am forced to ascribe it to the counsel and
contrivance of a voluntary agent.” And with
respect to the diurnal rotation of the planets,
he distinctly declares that “ they could not be
derived from gravity, but required a divine armn
to impress them.”

A more modern, and still living author, who,
we trust, will long continue an honour to science
and to his country, has characterized specula-
tions like these, as “ dashing from hypothesis
to hypothesis, and building a scheme of nature
against nature, and against the sober interpre-
tation of those who have best studied their
works.” We will not say of the language of the .

} Latier to Bextiry, Lot L $ Id. Lets. iv.
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Essayist, when he speaks of Nature, or the God
of Nature, haviug failed in producing a planet
where He intended it to be, and of having re-
corded that failure by broken planets and showers
of meteoric stones ;'—we will not say what Pro-
feasor Sedgwick has said of speculations about
the nebular theory not more abeurd, that they
are “ the raving maduness of hypothetical extra-
vagance ;” but we sincerely, and without desir-
ing to give offence, adopt the rest of his decla-
ration, “ that it is at open war with all the calm
lessons of inductive truth, and, in any interpro-
tation we can give it, bears upon its front the
starap of folly and irreverence towards the God
of Nature.”

“ Though this Earth,” says Dr, Chalmers,
“ and these heavens were to disappear, there
are other worlds which roll afar ;—the light of
other suns shines upon them, and the sky
which mantles them is garnished with other
stars. Is it presumption to say that the moral

. 3~ The plasets and the stass," suys the Basaylet,  are the fiaps which

Tiwre Sown from the Potters whe of the Great-worker, the shred colls of
which, in Hi working, sprung from His migbty lathe ;e sparks which
darted from Tis swful anvil, when the Solar symem lay incandeesns
thereon ;—the ourle of vapour which ross from the grest aauideen of
srontion, whan its shaments were separsted "—F. 243.
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world extends to these distant and unknown
regions ; that they are occupied with people ;
that the charities of home and of neighbour-
hood flourish there ; that the praises of God are
there lifted up, and His goodness rejoiced in ;
that piety has there its temples and its offer-
ings ; and that the richness of the Divine attri-
“butes is there felt and admired by intelligont
worshippers ?"!

b Astronomical Discourses, pp 38, 37 —Without multiplying extracts
from the writings of philosophers and divines, it may bo sufficient to state,
thas Dr. Desham, in his Astrodheciogy, 3 edit, 1717, pp. xivil, Jilf, Wa
has stated bis reasors for belioving that the fixed stars and planets * wre
soorkis, or pinces of Mabitation, which is conrluded from their being Aa-
ditabir, and well provided fur habitation.” Dr Paley also, though ho doce
not disocum the subject, evinoes his optuion when he states, ** that even
fgnorance of the rrsttive naturos by sehich ofhor planets are indabidnd,
necessarily keeps from us the knowiedge of numberions utilitios, relations,
and subserviencos, which we perceive upon our own glode,”"— Nalwral
Thelogy, cdited by Lord Broughan: and 8ir Charles Bell, Londen, 1850,
p 16



CHAPTER XV,
THE FUTURE OF THE UNIVERSE,

Hap the doctrine of a Plurality of Worlds
been one of those subjects which merely gratify
our curiosity, we should not have occupied the
reader’s time, or spent our own, in illustrating
and defending it. While the scientific truths
on which it depends form one of the most inter-
esting branches of natural theology, and yield
the most striking proofs of wisdom and design,
they are intimately associated with the future
destiny of Man. '

There are three departments of Natural The-
ology which demand our most earnest attention,
—the living world around us, the world of the
past, and the worlds of the future. In the wonder-
ful mechanisms of animal and vegetable ljfe with
~ hich we are so familiar, and in the inorganic
structures amid which we dwell, we recognise
imperfectly the innumerable proofs of matchless
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skill and benevolent adaptations with which they
abound. Our daily familiarity with the ordinary
functions of life, degrades them in our estima-
tion. There is something which we deem un-
clean even in the healthy condition of animal
bodies, and their functions and their products,
which deters all but professional men from their
study, and robs them of their inherent claims
as incentives to piety, and as proofs of design.
Even the chemistry of inspiration by which we
live, and the science of the Eye and the Ear,
on which all our intercourse with nature and
with society depends, are scarcely known to the
best educated of the people.

It is otherwise, however, with that department
of natural science which treats of the formations
and fossil remains of an ancient world. With
the structure and functions of animals which in-
habited the earth previous to its occupation by
man, we have no familiarity. We see them
only in their graves of stone, and beneath their
monuments of marble—creations which cannot
agaio die, and with which every thing morti
has ceased to be associated. Time, in its most
hoary aspect, has invested them with a hallowed
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and a mystic character. The green waves bave
washed them in their coral beds, and after ages
of ablution in a tempestuous sea, the ordeal of
a central fire has completed their purification.
The bones, and the integuments, and the mean-
est products of animal life, have thus become
sainted relics which the most sensitive may
handle, and the most delicate may prize.

But there is another department of natural
science which in its interesta, is deeper and more
varied still. Carrying us back to the birth of
matter, before life was breathed among its atoms,
and before light rushed through the darkness
of space, Astronomy unites, in a remarkable
degree, the interests of the past, the present, and
the future. From the time when the Earth was
without form and void to the present hour, As-
tronomy has been the study of the shepherd and
the sage, and in the bosom of sidereal space the
genius of man has explored the most gigantic
works of the Almighty, and studied the most
mysterious of His arrangements. But while the
#stronomer ponders over the wonderful truc-
tares of the spheres, and investigates the laws
of their movements, the Christian contemplates
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them with a warmer and more affectionate in-
terest. From their past and present history his
eager oye turus to the future of the sidereal
systems, and he looks to them as the hallowed
spots in which his immortal existence is to
run, Scripture has not spoken with an articu-
late voice of the future locality of the blest, but
Reason has combined the scattered utterances
of Iuspiration, and with a voice, almost oracular,
has declared that He who made the worlds,
willin the worlds which He has made, place the
beings of His choice. In the spiritual character
of their faith, the ambassadors of our Saviour
have vot referred to the materiality of His fu-
ture kingdom ; but Reason compels us to believe,
that the material body, which is to be raised,
must be subject to material laws, and reside
in a material home—a house of many mansions,
though not made with many hands.

In what regiouns of space these mansions are
built——on what sphere the mouldering dust is
to be gathered and revived, and by what process
it is to reach its destination, reason does not
enable us to determine ; but it is imposesible for
immortal man, with the light of revelation as
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his guide, to doubt for a moment that on the
calestial spheres his future is to be spent—spent,
doubtless, in lofty inquiriee—in social intercourse
—in the renewal of domestic ties,—and in the
service of his almighty Benefactor. With such
a vista before ua, so wide in its expanse, and so
remote in its termination, what scenes of beauty
—what forms of the sublime—what enjoyments,
physical and intellectual, may we not anticipate,
~—wisdom to the sage—rest to the pilgrim—and
gladness to the broken in heart !
* How weloome those untrodden spherea !
How sweet this vory hour to die !

To soar from esrth, and find all fears
Lost in thy light— Eternity.

* Oh! in that future Jet us think
To hold each heart the heart that shares
With them the immortal waters drink,
And soul in soul grow deathless theirs."—Braox.

If these expectations are just, how are we to
implant them in the popular mind as incentives
to piety and principles of action ? The future of
the Christian is not defined in his creed. Eu-
wrapt in apocalyptic mysteries, it evades his
grasp, and presents no salient points upon which
either reason or imagination can rest. He books
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beyond the grave as into a nebular region, where
a few atars are with difficulty descried ; but he
sces no glorious suns, and no gorgeous planets
upon which he is to dwell. Tt is astronomy alone,
when its simple truths are impressed upon the
mind, that opens to the Christian’s eye the mys-
terious expanse of the universe ; that fills it with
objects which arrest his deepest attention ; and
that creates an intelligible paradise in the world
to come. We must, therefore, impregnate the
popular mind with the truths of natural science,
teaching them in every school, and recommend-
ing, if not illustrating them, from every pulpit.
We must instruct our youth, and even age it-
self, in the geology and physical geography of
the globe, that they may thus learn the struc-
ture and use of its brother planets; and we
must fix in their memories, and associate with
their affections, the great truths in the planet-
ary and sidereal universe on which the doctrine
of more worlds than one must necessarily rest.
Thus familiar with the great works of crea-
tion,—thus seeing them through the heart, as
well as through the eye, the young will look
to the future with a keener glance, and with



THE FUTURE OF THE UNIVERSE, 259

brighter hopes ;—the weary and the heavy laden
will rejoice in the vision of their place of rest ;}—
the philosopher will scan with a new sense the
lofty spheres in which he is to study ;—and the
Christian will recognise, in the eternal abodes,
the gorgeous Temples in which he is to offer his
sacrifice of praise.
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B, -~ ENOINTE for Drvviwa SvsatonT Livns. dto. Bs.
24 swwn PEM!LLLI( I:!PBIII“TO  DeTexauxs vas Fioras

1838, 0.
. mnnm TABL!S Iu' v Lesan m.
al o,

. TABLNI, GENERAL, of the MOON'S DISTANCE
from the § 10 BTARS. 17K7. Pallo. B 8,

8. TAYLOR'S ”:XAGHII.\L TABLE. 1180 4to. b,

. . —eemee TABLES OF LOGARITHMS, o, 8.

41. TIARK'R Amowulcu, ()B!Ell\ ATIONY for the Lowairues
of MADIIRA. ., #to,

@ (mmwmumwu "OBRERVATIONS for Duypeanwces
of Loxerreos belween Duves, Poxriworty, and Faixovtn. 1858,

o, Ba
- 40, VENUS and Jg’ﬂ‘l“fl = Ossunvarsons of, compared with the Tastes,
. . #to, 3
4. WALES' AND BAYLY'S ASTRONOMICAL OBSERVATIONS.

T 4. B,
45, WALES REDUCTION OF ASTRONOMICAL OUEERVATIONS
r&uuu aa Bovruzxs Hawarasxe. 17641770 1788, dw.

AUSTIN'S (Mas)) ents from German Prosc Writer. Trans
nsed with Ketos. Fost fivo, 10s.

- Translstion of Ranke's Politieal snd Beclesinstical

History of the Popes of Rowe. Third Kdidon, 2 Vids, Bvo, e,

BABBAGES (Cusxums) Beonomy of Machinery and Manufactares.
Pourth Kdition. Yeap. 8vo. &

— Table of the Logarithms of the Natura! Numbers
frowm 1 to 108000, Penrth Zdision, Royséivo, 6.

__._7;;__ Ninth Bridgewater Treatise. Second Edition. 8vo.
. ‘Reflockions on the Decling of Bolence ia Engiand,
el agnacane of ite Camsen. - e, -18s,

ﬁ:ﬂ.d‘xul or, Views of the Indnatry, the
" Selesen, ult the Government of ';m-l. Bveond Titticn. Bro. 1064

BANKER' (Riewr Hox. G) BTORY OF CORFE CASTLE,
] e of the Civit Wars, . Woadetts,
it w300 04,

"Memoirs of bis Embasy {0 the Court
Englend in 1006, Transiated with Nows. dvo. .04 s o
]
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mm‘m FUBLICATIONS, (Txn); lasoed by dirsetion of

1. A IA!UAL OF SLIB!‘HPK} ENQUIRY, for the Use of Ofiesrs in
Travellers Various Hands.

v; in Gewernl.

MJ sascunl, Hart. Secomd Post 6ve. 100, 0.

2. umr'l Annoxouwn OII-II!VA!'I'O!! RADR AT GREENWICH.
1808 to Royal 440

8, e A?I'BKDIJ TO THE AMONOIICAL ONERVATIOH&
Ag0e, | 1832, Gs. each; and 1847, 14s. Royal dto

CO¥TEXTS,

1854, — Deasel's Rofraction Tables,
Tabdles for mv«dﬁtm- of R.A. and N.P.D. Into Errors
of Longitude and
lw.»-hﬁ-dthmn of Blues M bdm W every Ten Bevonds

Tabie for sonverting Stderealinto Maesn Solar Time.
1942~ Catalogue of 1439 Starw.
107 —~Twelve Years' Catalogue of Sturs.

4. -~ - = MAGNETICAL AND METEOROLOGICAL OBSERVA-
TIONS. 1840 to 1647. Royal 4t0. 50, sach.
8. e ABRTRONOMICAL, MAGNETICAL, AND MNMETEOROLO-

GICAL OBBERVATIONS, 1548, 40, & 80. Royal 4t0. B0s. each.
REDUCTION OF THE OBSERVATIONS OF PLANETS.
1780 1o 1830, Royal éto. 50w

| Fp— o en e - LUNAR OBBERVATIONS. 1750
tb 0. 2 Vols. Roysi 410, 50e. seeh.

8. BERNOULLI'S SEXCENTENARY TABLE. ILowdon, 1779. 4to. Be.

f. BESSEL'S AUXILIARY TABLES FOR HIB METHOD OF CLEAR-
ING LUNAR DISTANCES. 8vo.

10, ~—re—FUNDAMENTA ARTRONOMIZ : Ragiomonti. 1818. Folio. 80s.
1L BIRD'S METHOD OF OONBTRUCTING MURAL QUADRANTS.
Lowdon, 1768, 410, 2e. 64,

ETBOD OF DIVIDING ABTRONOMICAL INSTRU-
W, Lewdom, 1767. 4to. B Od.

13. COOK, KING, axp BAYLY'S ASTRONOMICAL OBSERVATIONS.
Londow, TR, 4. %is.

1. EDWARDS ON THYE COMTOSITION OF METALA FOR REFLECT-
IXG TELESCOPES. Svo. s

15. BIFFR'S ACCOUNT OF wxovunun 1IN CHRONGMETERS,

e.

12

16. EXCKE'S BERLINER JAHRBUCH, for 1880. Beriin, 1688, Svo. Se.
17, Gﬂot:ﬁl!l‘lol')ﬁls}'ﬂ CATALOGUE OF CIRCUMPOLAR BTARS.
to. .

18 MARRIBON'S PRINCIPLES OF HI18 TIME-KEEPER. PLitma.
1787, dto. Ba.

18, HUTTON'S TARLES OF THE PRODUCTS AND FOWERS OF
NUMBERS. 1781, ¥otlo. 74.64.

0. LAX'8 TARLES FOR FINDING TEE LATITUDE AND LOKGI-
TUDE. 41, Svo. 40s

2. LURAR OBSERVATIONS st GREENWICH. 1568 to 3019. Compared
with the Tables, 1621, 4to. To. 84
"

lm’bl!‘l’:ﬂﬂ{lll of the lOOl'l GENTRE from the PLANETL
E S IA'IIL\'NB‘! AOOO‘IJ:JT OF THE GOING OF RARRISON'S

to 1858, Svo. da each,
WATCH. 1767,
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Adurmaney Puntacasiows-sontinned. - ®

WMAYERS Aw'wwn# LUNS JUXTA BYSTEMA NEWTONL
'r'nu LA MOTOUM SOLIS ET LUN .
nmuamcu. OBSERV A 'rmn'é ,ﬁ&"i “"oo:s.

TINGE
9. NAUTICAL Al A‘RAC % o 1608, fivo, Pr &2 sarh.
ISR, ONE FROM ‘ﬂll ADPMTIONS

103812, Svo. Se. [N
g . Bra e PPLEMENTS, 5430 o 1803, 1857 and 166,
Bvi. 2. sach.
e TABLE reguisits 40 be used with the N.A.

?!.l!

1T, Bro. T &4
e e Sl mbrod. ‘$T81 m Ba,
o, u. Ba.

Third Bisien, cnrvented, Bvu
ﬂ. POHD'C AMR(MICAL OBSERVATIONS. 1811 to 1635, 4io, e,
84 RA!!:DE!;’: EXGINE for Divipiea MaraemawCar Ixsearazrrs.

e ENQINFE for Drvinrea Steaony fawss. o, e
38. BABINE'S PRM:LLUH EXPKRIIBN‘I'S to Deremuxs Ts Froras
or THe EaxTn 1835, LU

a. WHKSIT! TAI!LBI! br ( Levan D us.  $978,
o

8, - TABL}. GENERAL, of the MOON'S DIATANCE
from the SUN, and 10 STAKS. 1787, Fulic. Be. 8d.

M. TAYLOR'S IEXAGTJIIAL TARLK. 1750 460  ibs,

40, BLES OF LOGARI'THMNE  {to &

41, TIAR.K ] ABTBO'(U)HCAL UBSEK\ ATIONS for the LoxsiTups

of ManxiBa.
8 - - rm-mmumncu. "OBSERVATIONS for Divezanwcas
of LoxsiTune between Doves, Poxvasorts, and Faimoryn. 1838,

40, Bbs.
48. VENU® and ng’t‘xn H ’(‘)-ungma of, cssnparcd with the Tasras.
, 1 ato, 3
4. WALES AND BAYLY'S ASTRONOMICAL OBSERVATIONS.

1777 4to. 21a.
45, WALES REDUCTION OF ABTRONOMICAL OBSERVATIONS
uADR ¥ TH® SovTHxsx Hewiarmmas 1764 1771 179 4.

100. 6.
AUSTIN'S (Mas.) euu from German Pross Writers. Trans-
Inted with Past 4vo. 10¢

Transiation of Bmku Political and Eeclesisstical
History of the Popes of Rome. Thind Edition. 2 Vals. 8Sve. e,
BABBAGE'S (Cuixins) Bronomy of Machinery snd Manufactures.

Fowrth Edition. Feap. 8vo. 8.
— Table of the Logarithms of the Nataral Numbers
froe 1 4o 108000. Powrth Bdition. Ruysttive G
—ww;.—f‘z— Ninth Bridgewster Treatise. Second Edition. 8vo.
e Refloctionn ‘on the Decline of Svienes in England,
- amd-omacmee of bin Covese. o, 100
«um a,thulth Industry, the
M:r. 4 Mvand Edivien. Bvo. .84
mns {Riome Hon. G) BNBY 0?““03’!!!’! CASTLE,
W decuissnte velating to Wesdahts,
"Q-un. 0w 6. Fhme of ke G - e

'!cunluotihlnh-yh Umnt
Kuglond in 1088, Translated with the o
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BARROW'B (Tux rars Sia Jows) Antoblomphiol , -
m..’ Refiactions, Oheervatlons, and Reminlsosnces at Home' and

A Prom Early Life to Advanced Age. Portrait. Bve. 1€

-~ Voyages of Discovery and Research within the

Arctle Roglons, frvm 1815 o the prevent time, in searck of s North-

Wesnt Passage: with Twi Attempts to reach the North Pole. Abridged

and arranged from the Official Narrutives. 8vo. 15e.

(Jonx) Naval Worthics of Queen Elizabeth’s Reign,

their (inllant Doeds, Daring Adventures, and Services iu the infant state

of the British Navy. 8vo. 1ds

Life and Voyages of Sir Francis Drake. With nume-
rous Original Letters, Post 8vo.  2e. 04,

oo = Tonr in Austrian Lowmbardy, the Northern Tyrol,
and Bavaria. Woodcuts. Fost Bvo,  10s. 6d.

BEES AND FLOWERS. Two Fasays reprinted from the “Quarterly
Review.” Feap. 8vo, la. each.

BELL’8 (Sin CuarLes) Anatomy and Philosophy of Expression as
ounnected with the Fine Arts.  Fourth Edition. Plates. Impl. 8vo. s,

Mechanism and Vital Endowments of the Hand as
evinelog Deatgn,  The Bridgewater Treatise.  F{fth Edition. Flates.
T'ost Bvo, 7s. 6d.

BENEDICTS (Juixs) Skotch of the Life and Works of Felix
Mendelssohn Bartholdy. Second Edition, 8vo. 2s. 6d,

BERTHA'S Journal during a Visit to her Uncle in Bnghnd
Contaluing a Variaty of lnwn-annu and Instructive Information. Seventh
Edivm. Woodcuts, 12mo. 7s. 8d.

~———v~ 'The Hciress in her Minority; or, the
Character. DBy Authov of *“ Bertua's Jounxatr.,” 2 Vols. 13mo. 18s.
BETHUNES (J. l' I)) Specimeps of Swedish and German Poetry.
Crown 8vo.

BIRCH'8 (Suwu.) "intory of Ancient Pottery : Egyptian, Asiatic,
ﬂmk.)Rumnn, Etruscan, and Celtic.  'With Ilustrations. 8vo. (Nearly

BIRT'S (W. R.) Hurricane Guide. Being an Attempt to connect
the Rotatory Gale, or Revolving me, with Atmospheric Waves.
With Circles on Carls.  Poat 8vo. 8e.

BIOSCOPE (Tux); or, the Dial of Life explained. By Graxvius
PaNx. Seccomd Editn. With Plate. 12mo. 12s.

BLAINE (Rosgzron) on the Laws of Artistic Copyright and their
Dafects, for Artists, Engravers, Printsellers, &¢. 8vo. 3. 6d.
BLUNTS (Rsv.J.J.) Undesigned Coincidences in the Writinp

t‘:u (Inl:‘and Now Teulumcm. an Ammt of thdr Vendta
'A"u.."ﬁ'u Josephus. Fourth ﬂum 8vo. s ¥
ciples for the proper understanding of the Mosaie

Wi stated and ap Hodmnhrﬂmwlnddnm&mh
the trut ollhllmmﬂonalourlmd. Baing the HurszAY LaoTUnss
for 1859, Poat 8vo. Gs. 64.
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BOOK OF COMMON PRAYER With 1000 Ilustrations of
Borders, Initials, and Wondent Vignettes. 4 New Ddidon. Mediuvm
8Bve. $la. cloth, 31s 6d. calf, or 42s. moreves.

BORROW'S (Gmomox) Lavengro; Thoﬂchoht-—-mpq»qml Priest.
With Portrait. 3 Vois. FPost $iva
e Bible in Spalm; or the Jonmyn Adventures, and
lmyﬂmmu ol an tngmvw ‘?’o::‘h‘um';tn ‘::‘cmuu ::
lh-,ll-

e Fincali, or the Gipsies of Spain; their Manners,
Rei and L 3 Vola, FPost Bro, I8s, L
cm:lmlgi:n. Anguage. o! Mo, of Chaup

BOSWELL'S (Jawms) Life of Dr. Samuel Johnson. Including the
Tour to the Hebrides, with Notes by »lr W. Scorr.  Edited by the Right
Hon. Joux Witsox Csnoxex. A New Kbition, with wmucd additsomal
Matgter. Portraita. One Volume Royal $ve, 15e

BRAY'S (Mxs) Lifc of Thomas Stothard, RA. With Personal

d with Portrait and 80 Woodcuts of kis

chief works. uo. E{FN

BREWSTER'S (St Daviv) Martyrs of Science, or the Lives of
Ualilea, Tyeho Brahe, sud Kepler, Secomd 2ditson.  Foap. Bvo. e, G,

BRITISH ASSOCIATION REPORTS. York and Oxford,
182182, 1%:. 6L Catubridge, IKSY, 122, Edinburgh, 1884, 160 Dubdis,
N30, 13a. 6. Brimol, 1638, 12s. Liverpool, 1407, 16s. 6d. Neweasth,
18, 158, lllmhuzham 1899, 1964 Glasgos, 1840, 10y !’ljmﬂh
1541, 150 0d, Manchester, 1942, 10 6 Cork, 1548 1% York, 1844,
Me. ¢ mbﬂdgv, 1545, 122, Nouthampton, 1846, 186, Oxford, 17, 18,
Bwansea, h&minghm, 140, 10s.  Edinburgh, 1860, 1w,
Ipswich, lﬂol 16¢, cd. Bvo.

BROGDEN'S (Rxv. Jas) Illustrations of the Liturky snd Ritual
of the United Chareh of Fugland snd Irvland, Boing Bervwens and
Discvarses sclooted from the Works of eminent Divines of the 17th
Centary. 3 Vols. Punt 8ve. 27s.

e - Catholie Safeguards against the Frrors, Corruptions,
and Novelties of the Chureh of Rome. Being Bermons and Tracts selectad
from the Works of eminent Divines of the 17th Centary. Editvon.
With Prafaco and index. 3 Vols. #vo.

g The Bocond and Third Volumes may d¢ had soparately, 14s. eash.

BROOKES (8tn Jauxs) Journals of Events in Borneo, includiog
the Occupation of Labuan, snd a Visit to the Celebos. Togsther with
the Expedition of .MM, Irls. By Carr. Roowxy Muspy, BN,
Plates. 2 Vois. Bvo. 32a,

BUBBLES FPROM THE BRUNNEN OF NASSAU. Byan Ow
Man, Sicth Edition, 160,

BUNBURYS (C.J. F.) Journal of a Residence at the Cape of Good

!lapn; with Excursions inw the Interlor, and Noten on the Natoral
History and Native Tribes of the Country. Woodents. Post v, B,

BUNYAN (Jomx) and Oliver Cromwell. Select Biograpbies. By
Rusxer Soorany. Poet Svo. 2 6d.
BUMBEBSH‘S (Loxp) Memoir of the Operations of the Allied
jes ander Prince Schwarceaberg and Marshal Blocker during the
Wdﬂl‘ﬁl&lﬁ. $vo, fis.
Karly Ounpdgmolﬂw Duke of Wellington in
WM!M- Bro, K.
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BURX’B(LM-O«.) Nawal sod Military Tochaicsl Distionary of
(,mlmsvo l’:m Frouch snd, English~Engiish .and Frooch.

BURNES' (8in Arvxxawoan) Journey hand Wh the Qity
of Cahool. Seeond Edition. Piatos.

BURN® (Rowmwr) Lifa. Bv-Jonw Gxnu Looxwsss  Fifth
Edition, Feap. 8vo. 8s.
BURR'S (G. D.) Instructions in Practical Surveying, T
s:ﬁe.l Plandrawing, and op sketching gronnd without Instruments.
bditsun. Woodeuts. Post 8vo, 7. 64

BUXTON'S (8ix Fowsrr) M i With Seleeti from his
Cotreapondence. Ny his 8on. Fourth hdition. 18me. Te.04d.
BYRON'S (Lory) Life and Letters. By Tuomss Moonx, Plates.

6 Vols, Feap. 8vo, 18s

B T IR Complets in Ome Volume.
Portralts, Ihvy-.lﬂvo 120,

Poetical Worke. Plates. 10 Vols. Feap. 8ve. 30s.

v e e e Comaplote in One, Voluma, Portrait.
Royal 8vo. 12s.
- Poetical Works. 8 Vol 24mo.. 2s. 6d. each.
Childe Harold. Sold o v o4 Soliow, Miscellanies, 2 Vols.
Dramas, 3 Vols and Don Jusn,
Talus and Poems, Vols.

wwem—  Childe Harold's Pilgrimage. With Portreid of Ada, snd
30 Vigmetiss. Crown 8vo.. 10s.84.

(Beauties of lord Byron- Writlnp), Prose and Verse.
Belected by a Clergyman. “Fesp. Sve.

BUTTMAN'S LEXILOGUS; or, a Oritiell Examination. of the
Mesning and Et y of numercus (ireek Words snud Passagen,
intended prinel, y!nrlloluundlhdad. Trapsissed, and edited, with
l'xylnnltory Noten and copious Indexes, by Bav, J. R. Fisuvaxx.

wd Kdution. Bro, 1de.

Coatalogue of Irregular Groek Verbs; With all the

Tensen extant-- their Formation, Meaning, and Usage, accosapanied by

an Index. Transiated, with Notes, by Krv. J. K. Fumuaks. Scoond
Kditson. Bvo. Te Gd,

CALYVIN'S (Jonnm) Life. With Extracts ﬁvn his Correspondence.
Ry Tuosas H. Dyma, Portralt, Bvo,

CALLCO’N"S (Lun) Little Arthur's thry of Englandd; Setwn-
Woodouts, 18mo. 2s. 6d.

CAREHE'S FRENCH COOKERY. Translated by W. Hans
Seconsd Edition. Dlatos. 8vo. 15s.

CAR. HAEL'S (A. N) Greek Verba. Their Formations,
rregularities, and Defects.  Secomd Eddisson. Post Svo. s, Bd.
CARNARVON'S (Lom) Portugal, Gallicia, and the Basque

FProvineea, Countries,

hmmadadnﬂ-.. Journoy to thoss
Third Edition. Tost Svo.

B
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CAMPBELLS (Loxy) Lives af the Lord Chsnesliors and:
of the Gireat Besl of From the Esrttost Times t0 the Desth of
Yord E3dom in 1888 Bbivien. T Vols. Bve. 1082,
The Work may nisc be had az follows,
ua;'-a-.‘zmmmnmummmam 3 Yela.
6. v
Dd Sevise.  From the Bavolation of 1668 to the Desth of Lord Tharfow
in 1808, 2 Vals. M.
Srd Series. Frowm the Birth of Lord Loughborongh, in 1738, to the
Death of Lord Eldon, in 1838, 2 Vels. #vo. Os,
—— Lives of the Chief Justices of England. From the
Normea Conquest to the Death of Lord Maaxfield. 2 Voln, Svo. B

—rrmmrm o= Life of Lord Chancellor Bacon. Feap 8vo. 2e.

(G ). Modern India. A Sketch of the Bystem
of Civil Governmont. With seme Acoount of the Natives aad Native
Institutious. Hecowd Edtion. hvo. 16a

v~ -~ Ixpia a8 TP xa¥ ks An Outline of » proposed
Giovernment and l'u“t)‘. Bvo, 1dw

e (Tnos.) Bpeci of the British Poeta. With Bio-

graphiesl and (,mu-fwmm and an Fasy on Eugliss Poetey. Third
Edition, Vorirait, Royal $vo., 1be.

-t men e —~ Short Lives of the British Poeta. With an Fasy
on Engtish Pootry. Vot 8vo, Ba,

CASTLEREAGH (Tue) DERPATCHES, from the commencement

of the official carenr of the late Vikeeunt Castisreagh ¢ the close of his
Tife, Edited by the Maaguis or Loxtexosnsy. 1¥ Vols. bvo. 1. sach

The Wourk was {irhod e fodlomws o
184 Srries. ‘The Irish Bobellion. 4 Vols,
Duit Kerves, MWilitary snd Misorilanwus, 4 Vala
3rd K«;&:u- Military sod Diplomatic. Lelpstg—Paris-—-Waterioo, &,
v

CATHCARTS (Maison Gxwxaar) Commentaries on the War
in Russis and Germany, 1813-13. Plaoa. Brvo. s

CHARMED ROE (Tax); or, The 8tory of &he Litule Brother and
Bister. By Orro Srawckyen. Pisten  16mo. e
CLABEBDOV (Low Cuucnmu). Lives of his Friends and
of ¥ In his Guelleey. Dy Lady
’l‘nunnu Lewis, I'mnn.. 3 \uu Hvo, dla
CLARK (Sin Jauzs) On the Sanative Influence of Climsate, with an

Account of the Heat Places br Invalids in the tnth of Eqrope,dc. Powrth
Editson.  Post Svo.  10s. 6.

CLAUSEWITZS (Gewznan Cu.l. Vox) Campaign of 1812, ia
Russia, Transiated from the Germsa, Map. fvo.  3de,

CLIVES (Lorv) Life. By Rev. G. R Guixmig, M.A. P«t Svo. Be.

COLERIDGES (Sawuzr Tarson) 8pwhmena of Table-Talk. Fourth
Rebitiom.  Portrait. Feap, Svo.  Ge.

—er e (HEmzY Nzisow) Introductions to the Study of
the Greek Classie Poots.  Third Edition. Fowp. 8vo. Be, 64,

COLOXNIAL LIBRARY. [Sce Home and Colonial Library.]

COMBER'S (Dras) Friendly Advice to the Roman Catholics
of England, By Rew. Dv. lHoex. Fesp fvo, 3e.
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COMMERCIAL TARIFFS (Twx) OF ALL COUNTRIES. Col
locted by ths Pruseian Government. Translated oarefully into English
Mooeys. EKdited by C. N. Newogoarz, wr. 4dto. Ju the Press.

OOOKBBY (Mopsxx Dowzsric). Founded on Principles of Economy
Practicsl Knowledge, and adapted for Private Families. New
auch-quu Woodeuts. Feap. Svo, bBs.

CRABBE'S (Rav. Guonos) Life and Letters. By hisSow, Portmit.
Foap. 8vo, 34.

« .o and Poetical Works. Plates. 8 Vol Feap.8vo. 24

P, Complete in One Volume.
Portrait and Viguotte. RoyslBvo, 10s. 64.

CUHM]N G'8 (R. Gorpon) Five Years of a Hunter's Life in the Far
Intardor of Bouth Afriea. Third Eduion. With Woodcuts. 2 Vois.

Powt 8vo, s,
CURZON'S (How. Ronzar) Visits to the Monasteries of the Levant.
Fourth Bdition. Woodcuts. Post 8va, 154, .

CUNNINGHAM'S (Avruaw) Life of 8ir David Wilkie. With his
ioum:l; and Critieal Hemnarks on Works of Art. Portrait, 3 Vols.
Vo,

Poems and Songs. Now first collected
and arranged, with Blographieal Notice. 24me. 2s. 8d.

e (Carr. J. D) History of the Sikhs. From
the Origin of the Nation to the Battle of the Sutle). Secoud Edition.
Maps. 8vo. 15,

oo (PxYER) London—Past and Present. A Hand-
bouk to the Anthumu, © lmmm«m,(hurebu. Works of Art, Public

Bulldlngn, and with | g and hhwdul aneo-
clations. MM!-:;-. Post Bvo. 16%.

Modern  London. A complete Gu(do for
Vialtors to the Motrupalis. Map. 16mo. Bs.

— Environs of London. Inclndinx a circle of 30
miles round 8t. Panl's, With Hints for Excuratons by Rall,—Roed,—
and Kiver. Post Bvo. In the Press.

Weatminster Abbey. Its Art, Architecture,
and Assoclations. Woodcuta, Fcap.8vo, 1s.

Works of Oliver Goldsmith. A New Library
FAition, now first printed from the last editions which passed under the
Author's owu eye. 4 vola. 8vo,

CROKER'S (Rmu Hox. J. W.) Progressive Geography for Children.
Fourth Edition. 18mo. 1s 64
Btories for Children Selected from the History of
England. Fyfteenth Kdition. Woodcuts, 16ma,
Boswell's Life of Johnson. Incloding the Tour to the
Hebrides. A New Edition. Portrsits. Royal 8vo. 15e.
Loap Hzrver's Memoirs of the Reign of Geagoth

BSecond, from his
with Notes. Portrait. % Vois. Gvo. 36s
History of the Guillotine. Woodcuta. Fep, 8vo. l1a
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OROIWELL (Ouvn) and J::n B::yu. Beloot Biographies.

DAR\\']N‘& {Cuanim) Jmnd of Researches into the Natural
Hintory and Geategy of the Couniriss visited dusing a Voyage round the
World, Poet Bvo, Ts. 6d.

DATES AND DISTANCES; Bhowing what may be done in a
Tour of Bixtoen Moatla apon the Continent of Earvpe, Fost Svo. Se. 4.

DAV\"B {Six Hournn) Coluohuom in Travel; or, Last Days
& Philosophes. Adition. Woodonta. Foap. Bvo .
Balmnonis; or, Dlyn of Fly Fishing. With some Account
rl uu Habits of Fishes belunging to the geans Balmo. Fourth Kdition,
Woodeats. Feap. fivo, 6Bs.

DEXNIS (Gromox) Cities and Cemeoteries of Etruria; or, the
extant Local Remains of Etruscan Art. Plates. 2 Vols. Hvo. 20,

s Summer in Andalusia.  Now Edition. FPoet 8vo. J»
the Press.

DEVEREUX'S (Hox.Carr., RN.) Lives and lLstters of the Devereux
Farls of Exsex, in the Heigns of Elzabeth, James I, and Chardes 1.,
m»-!l:ul Culefly from unpublished documents, Yortraits. 3 Vols.

DE VERES (Aunnxr) English Misrule and Irish Misdeeds.
Four Letters from Ireland, addressed to an English M.P. Second Edition,
Post fvo, T, 6d.

DODGSON'8 (Rxv. C.) Controverny of Faith; or, Advice to Candi-
dates for Holy Orders. Containing an Analysis and Exposition of the
Arngument by which the Catholis [nterpretetion of the Baptiamal Servions
is 1o be vindicated. 12mo. Ae.

DOG-BREAKING ; the Most Exp«lidoun Cortain, and Euy
Method, 'lmhcr Kreat e ! wnly Yy Lo By
Lixvr.-Cov. Huw nixsos.  Secomd lum-u \\oudemn. Feap. ‘$va. Te. 8d.

DOMESTIC MODERN COOKERY. Founded on Principles of

Econom ..4’ and Practical Kpowledpe, and adapted for Private Famiiles.
New Cheaper Edicion. Wovdcuta. Feap. #ivo. ba

DODGLAS‘ﬁ (Gnuu. 8ix  Howaxr) Treatise on Improved

of the New Giuns introdoced sinee the War,
ﬂtrd M‘&a. rvv“d U Pistes. Hvo, fls.

- == Treatise on the Principle and Construction of Military
Bridgon, and the Passage of Rivers in Military Operstions. Thwd
Edition, with much new matter. Flates, 8vo., 2ls.

DRAKE’S (81n Fuaxcis) Life, Voyages, and Explolu by Bes and

By Jouy Bangow. Third Aduiuw=. Post Bvo.

DRINKWATBR‘S (Jonw) History of the Slege of G:hnlhr
1778-1788, With & Deseription and Account of that Garriscs {ruts the
Earliest Periods.  Post Bvo.  2s. 6d.

DRUMMONDS (Hnn) Abstract Principles of Bevealud Religion.
Post Bvo. s,

DRYD.IN'B (Jonu) Warks. A New Ediﬁnn hased upom Sir

slter Scott’s Edition, eutirely revised. $vo. In Preporation. .
nunuma (Bams on Letters 1o the late Bishop of Liandaff.
Katition, Portralt. 8ve, 10, 64,
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DURNAMS (Apxiaas Stz Parur) Naval Lifoand Services. By

Carr. Araxawpse Muwmmay. Sve. 8o, 84,

DYRR'S ('l’lom H.) Liloud l.dunof Jei--cllvln. Compiied

BABTLAKB (Bin Cluu.-) 'I'ha Schools of Painting in lhly
Prom the Eariost times, Fmﬂnucmlno( Kuorsa., Edtted, with
Notes, Sevond Edition. llhnmtd with 100 Engravings from the Oid
Maasters. 2 Vols. Post Bvo.

Contributions to t.ha Literature of the Fine Arta

Bvo. 12

EDWARDS' (W. H.) Voyage up tho River Amazon, including »
Vislt to Para,  Post 8vo. 24, Gd.

EGERTON'8 (Hox. Carr. Funm) Journal of a Winter's Tour in
India; with & Vintto Nepaal. Woodouts,  Vols. Post Svo. 18s.

ELDOXN'8 (Lorp Craxcxiion) Public and Private Life, with Selec-
tlons from his Correspondence and Diariss. By Honacs Twaus. Third
Kdtion. D'ortrait, 2 Vols, Post 8vo, 21as.

BIWERE'S (Lol.n) Two Biegos of Vienna by the Turks.

Post o, 34, 8d.

- Second Campaign of Radetzky in Piedmont.

The Defence of 'l‘enun-u and the Camp of the Bes. From the German.
Post 8vo. 6. 6.

e e e Lifo and Character of the Duke of Wellington ;
& Discourse. Second Edition. Feap, Bve. 68d.

Campaign of 1812 in Russis, from the German
of ienersl Carl Vou Clausewita, Map. bvo. 10, &d.

ELPHINSTONES (Hox. Mooxrsrvant) History of India~—the
Hindoo and Mabomedss Porieds. Third Mfitian. Map. Sve. 18¢.

ELWIN'S (Rev. W.) Lives of Eminent British Poeta. From
Chauoer to Wordawarth. 4 Vols. Bvo.  In the Iress.

EXGLAND (Hisrony or) From the Peace of Utrecht to the Peace
of Versailles, 171883, By Lorp Mauox. Library EKdition, 8 Vole.,
8vo, T8e.; or, Fopuiar Kditien, 6 Vola. FPost Svo, 86s.

e e woweme o . From the First Invasion by the Romans,
down tn thn 14th J“’ of Queon Vietoria's Reign, Hy Mis. MARKRAN.
GSeh T Woodents, 12mo. Gs.

ST — Al 1r 19: Social, Political, and Industrial, in the
Middle of tha 19th Century. By W.Jouxsran. 2 Vols, Post Sve. 1B

—~—— and Prance under the House of Lancaster.
With an Intreductary View of the Farly Reformatiua. Svo. 15s,

ERSKINES (Carr, R.N.) Journal of a Cruise among the Islands
of the “csm\m Pucific, including the Fejm and others inhabited by
the Polyneaian Negro Races. Platos,

ESKIMAUX (Tux) and English Vocahnhry, for the vse of Travellers
in the Azctic Reglons. 16mo. 3:. 64.

ESSAYS FROM “THE TIMES” Bﬂng [ Bolmion from ﬂ:e
ertmu Pavers which hﬂo PP d in that J 1 i
Pur B Th Feag. 8vo. ds.
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malx (‘l‘n Eamia o) Their. Lives sad m&‘l.s‘q'o-xcc‘u.
B o T T 17 ox. tarr.

RXETERS (Buwor on) Leitars to the late Charles Butler, on the
of Ma Boek of the Bomnan Catbotio Church; with
w-mmh Wosks of De. Milner asd Dr. Mndum
parss of the Evidence of Dr. Doyla.  Secomd Bifition. Mvo. 18e
Sermons. Presshed during the Visitation of the Biahop
of Exetsr in 3945, DPoblished by Hequeet. 1ime. .
RAIBY‘RII\G {Twre), A Collection of TaLze and Sroxres for Young
Perwoos. From the German, By J. E Tavrioa. [lustrmted by Ricnaan
Doy, Secomd Bdition, Foap. #vo,
FALEKNERS (Fasn) Muck Mawnsl for the Use of Parmers. A
on the Natwre sdd Valus of Manures. Sveowd Edinen, with a
Glaseary of Torms sod an Indes. Foap. tive. Gs.
FAMILY RECEIPT-BOOK, A Collsction of & Thouand Valuable
and Usoful slecaipts, Foup. 8vo. Db 64,
FANCOURTS (Cown) History of Yueatan, from ita Discovery
to the Close of the: 17th Century. With Map bvae
FARINTS (Loror Canro) History of the Romen Stete, 181550,

Translated from the Itallan. Hy Right Hon. W. K, GLabsrums.
Vois. 3 & 4. Bro.

FEATHERRTONHAUGH'S (G. W.) Tour through the Slave States
of North America, (roin the Kiver Potsuae, (o Texss sud U Frontiess of
Mezlen. Platea. 2 Vola. Sva, e

FELLOWS' (Sia Cuanres) Travels and Researches in Asia Miner,
;:m ”mwmty in the Provines of Lycis. New Edtion. Pinson. Fost

N 8.

FERGUSON'S (Itouxar, M.1.) Easays on ths Discases of Women.
Part I, Pocrpora! Fever, et éive, Do &

FERGUSSON'S (Jamms) Palsces of Nineveh and Persopolia
Reatured : an HEaany on Apcient Assyrinn and Persian Architeetare,
With 45 Woodents, Hyo. 16s.

<= -+ == - Peril of Portsmouth ; or French Flecta aud English
Fol‘u. Third Bérvwon. Plan, Fvo. Bs.

Handbook of Architecinre. Being a
Comcise amd Popular Aerount of the Differeat tityles prevalling in all
Agen and Countries tn the Warld, With & Dencription of the mont
remarkable Buildings, With 1000 Hiustradons, Bvo  Iu the Prese.

FRUEBBACHS Remarkable German Crimes and Triais, Trans-
lated from the Gorman by Lady Uvyr Gospox.  Bvo, 122,

PISHERS (Rxv. Geonas) Elements of Geometry, for the Use of
Sehools, Third Bditien. 180, 3e.

oo - Piret Prined of Algebrs, for the Uss of Schools.
Thard Bdition. lampl“. °

FIBHLAKE‘B (}ht J d) 'l‘nuhtwnof Bnuuunn Lexilogus; A

Critieal Sogy of Greek
Waords nnd l'uuqu, lnwmd pﬂndpﬂy a.r Stumer and nuﬁxl. “ it
Explapatory Notes and Coplous Iudexe. Third Kdutvon.

e Translation of Buttman's (hwogw of !ﬂeguhr
Gresk Verbtm: ﬂmdlun‘!'aumomm—o‘ Mmning,
and uwm l&lMy otes, and mm-dd Wy an Index.
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PLOWIB GAW ('l‘n). An Eesay reprinted from the

I‘OED‘B (Rmum) Hmdbook for s n, Andslusis, Ronda, Valen-
Catalonia, Granads, Gallicia, Arragon, Navarre, &c. Pust 8vo. 16s.

P G.ﬁnﬂnp from Spain. Post 8vo, 6s.

FORSYTH'S (Wiruiax) Hortensias, or the Advocate : an Historical
Easay on the Office and Duties of an Advoeats. Post 8vo. 12s.
History of Napoleon at 8t Helena. From the
}fthf:;::d Journals of Bi& Huvsor Lowk. Portrait and Maps. 3 Vola.
vo. 3
FORTUNE'S (Rosznr) Narrative of Two Visits to China, hetween
the years 184353, with full Descriptions of the Culture of the Tea
Plant. Third Kdition. Woodeuts, Vnis, Post Bvo. 18e.

PRANCE (Hisrory or). Fromthe Conquest by the Gauls tothe Death
'lvfhl‘mnha‘l’hlnppo. By Mrs. Manxuax. 304 Thowsand. Woodcuts.
0. .

FRENCH (Tux) in Algiers; The Soldier of the Foreign Legion—
;nd 1‘:;“ Pri ;fn;;n of Abd-el-Kadir. Trauslated by Lady Derr Goanos.
Pout Bvo.

GALT()N'b (ancm) Exploring Expedition in Tropical South
FPlates, FPost Bvo, 12s.

GEOGBAPHICAL (Tre) Journal. DPublished by the Royal Geo-
graphical Soclety of London. 8vo.

GERMANY (Hisrory or). From the Invasion by Mariua, to the
x;;:ont I(me. On the plan of Mrs. Maexnax. GA Thousand. Woodcuts.
0, g
GIBBON'S8 (Epwamp) Decline and Fall of the Roman Empire.
Edited with Notes. By Deax Minxax and M. Guizor. Socowd Edition.
Maps. 6 Vola. 8vo. .3,

Life and Cerrespondence. By Dmax Miuman. Portrait.

Bvo. Os

GIFFARD'S (Epwanp) Visit to the Ionian Islands, Athens, and
the Moroa. Plates. Post 8vo. 1%s.

- Deeds of Naval Daring; or, Anecdotes of the British
Nnvy Fcap. Bvo, 2s. 64,

GILLY'S (Rxv. Dx.) Romaunt Version of the Gospel of St. John,
nr‘l n:}’l;‘lu;:: nzon& tho old Waldenses. Edited from the M3S.,

GISBORNE'S (Tuomas) Essays on Agriculture. Post 8vo. 5s.

GLADSTONES (Riour Hox. W. K) Prayers smn.g.d from the
Litargy for Fawily Use. Secomd Edition. 12mo. Ss. 6d.

oo e oo - Farind's Hntory of the Roman State. From the.Italian.
Vols. 3 and 4. 8vo.

GODL%&'S (Jorx Boamar) Letters from America. 3 Vols. Post
GOLDSMITH’B (Orivae) Works. New lenry Edu.ion, now

from the lest editions whieh c'u.d Autwl owrn
nyo. Edited by Purzx Cusniienan. 4 Vols.8vo. Just Be
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GLEIGS (Rlv. G. R) &w-d’ the Brivish Army at Wushing-
Shvyo(lhom awu-mo. Compiled from Publie

and Autheuntle SBources. Post Sve. s
e Naprative of 8ir Boben Sale's Brignde in Afgbanistan,
withan A tof the and Defones of Jailaahad. Poat Svo, 2s. 6L

wwe - Life of Robert Lord Clive. Post 8va. 3o

- Life and Letters of General Sir Thomas Munro. Post
Hvo. Bs

GOOCH (ﬂomr M.D.), On the most Important Discases peculiar to
Becond Editsom. Bvo. 12,

GORDON‘S (Su Aixx. Dury) Skotches of German Life, and Soenes
from the War of Liboration. From the German. Post v, Be.

e (LAY Durr), Amber-Witch: the most interesting
Trial for Witcheraft ever known, From the German. Post 8vo. 2a. 6d.

e French in Algiers. 1. The Buldier of the Forvign

Legion. 2. The Prisovess of Abdel-Kadir. From the FPrench.
Pust tivo. 25 6d

~— Remarkable German Crimes and Trials. From the
From the Gertan, 8vo. 1%,

GOSPEL STORIES FOR CHILDREN. An Attempt to render the
Chief Eveata of the Lifs of Qur Bartour inteliigl and profitable,
Bacond Kditiom.  18mo. Ba 8d.

GRANTS (Asanxy), Neatorians, or the Lost Tribea ; containing
Evidrnes of their ldentity, thelr Manners, Customn, and Ceremouies

with Sketches of Travel in Anclent Asayria, Armenin, and Mesopotaruis,

and Hlinstrations of Beripture Phoplwey. Thard Kditwom. Feap Xvo, 6

GRENVILLE (Tas) LETTERS AND DIARIES ; belnyg the Pullic
nad Private Correspondence nf Geoege (reaville, his Friends and Con.
daring & peried of By years.—lucluding his Dianv or
l'ull‘"l AL Evinrs while First Lord of the 'l”ru-ury Edited, with
Nouten, by W. J. fhirn. 4 Vols  8vo. 18s. cach

GREEK GRAMMAR FOR SCHOOLS. Abridged from Matthise,
:I’:‘::c Busmor or Laxpox. Sevanth Edition, revised by Rev. J. Epwanox.

Accidence for Schools. Abridged from Matthis.
}iy the Bisgor ov Lovon. Fourth Edition, revised by Rev.J. Eow akos.
Rmo. 3.

GROTE'S (Gaonrex) History of Greece.  From the Farliest Period
to the Accession of Phillp of Macedon (».r. 408—3560;, Maps. Vols. )
ta 10, Hvo. 18s. cach. bkan be had as follows —~
Voia. 1 ~11.—Legendary Greece. Grecian Hiswry w the Relgn of

Pelstutratus at Athens.

Voua. II.—IV.—H dMAMMmWMM
Grecian Colonies. View of the Contemporary Nations surrounding
Grveon, Grecian History down to the first Porsian lavesion, and the
Battle of Marnthon.

Vota, V.- V1. —Poraien War and !nmlud(}m by Inrn-. l’m
betwoen the Persian and the Ware

nftha Athaul yrmcuse.

War down to the K. againet
Yois. VIL—VII1.—The Peace of Nikias dows to the h«hd Knidas
{mc. 431 to 304}, Bocrates and the ﬂtmltll.
Vous. IX.~X[.—From the R of the § y st Atiens down
: to the Desth of Fhilip of Macsdon (3.0, 408859},
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oUIZoT , ot sthe ‘Causes of ‘the Baoccess of the :Ruglish
a..m...L,.«mm Bro. a5 e Chesp Kiition, 13mo, 1.

s = Demoemwoy in France. Sixth Edition. 8vo. Bs. 6d.

GURWOOD'B (Ocn..) D&pﬂcﬁu o{ tho lea of Wellington during
1al and Authentic IW
mm bew, nwrmummm 8 vols, 8vo, 214 cach

- Beleoti from the Wellingion Dupawhu
snd General Orders.  New Ehtion. 8vo.  18s.

Spesches in Parliament of Weblington.
2 Vols, 8vo.

GUBTAVUS VASA (History of), King of Swodcn ‘With Extracis
from his Correspondence, Portrait. 8vo. 10w, 6

HALFORD'S (Siz Hanry) Popular Easays md Ontiom. Third
Fedition.  Feap. 8vo. Gs. 84,

e e Nugte Metricse. Feap. 8vo. 38s. 6d.

HALLAM'S (Hgxry) Constitutional History of England, from the
Accession of Henry the S8eventh to the Death of George the Beacond. Sizeh
Editron. 2 Vols. Bvo. 24s.

e History of Europe during the Middle Ages. Tenth
Edition, Including the Supplemental Notes. 3 Vols. Svo. 80s,

B Introduetion to the Literary History of Europe, during
tho 16th, 17th, and 18th Centuries. Fourth Edibon, 8 Vola, Bvo. 36s.

~w—mee—— Literary Passays and Characters. Belected from the
larger work, Feap.bvo, Rs.

HAMILTON'S (WaLrsr) Facts to Assist the Memory in various
Sclonces.  Serond Fdition, Feap. 8vo. Ge, Gd.

e - Tindostan, Qeographically, Statistically, and His-
torweally. Map. 2 Vols. dto. 9 6d.

= ——— (W.J.) Researches in Asia Minor, Pontus, and

Armenia; with some Aocount of the Antiquities and Geology of those
Couutrica. Plates. 2 Vols. Svo. 884,

HAMPDEN'S (Bisnor) Fesay on the Philosophical Evidence of
Christianity, or the Credibility obtained to a Soripture Revelation.
from its Colncidence with the Facts of Nature. 8vo. . 8d.

HARCOURTS (Bowanp Vexwox) Sketch of Madeira; with Map
and Platos. Post Bvo. #. &/

HAR'I"S (lluo:) ARMY LIST. 8vo. (Published Quurterly and

HASE'S ANCIENT GREEKS thetr Pnblic and Private Life,
Manners, snd O By Mrs, Averr,
Foap. 8vo. Ba.6d.

HAWKSTONE; a Pale of Engiand in the Year 184— 7Third
Enition. l‘oh. ‘Foap. Bvo. lis.

HAY'S (J. H. Dauxsorr) Western . Barbury, its wild Tribes and
savage Animals. Post 8vo. 3s.8d
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HAND-BOOK OF m%’l;AL‘ or, ‘%m il
abroad, or Fereigners visiting Grest m 14mo, s, H
—eer BELGIUM AND THE RHINE. Mape. Post 8vo. Be.
e .. NORTH GERMANY AND HOLLAND—inclu.
ding Belgium and the Ruine. Map. Ioat 8va. 9.

SOUTH GERMANY-—Bavaria, Auatria, Salzberg,
the Austrian and Ravariss Ammmwmmuu fron Ul
to the Blwsck Bea. Map. Jost Bvo.

—— SWITZERLAND—the Alpol Bavoy, snd Piedmont.

Maps. l'ost 8vo. 7T» &d.
cenn e FRANCE—Normandy, Brithny, tho anch Alpu,

umktnnlatn.ﬂd-o,llmcﬁl 3
the Pyremecs. Maps. Pust 8vu. 92,

e e SPAIN—Andalusia, Ronda, Qranada, Valencia,
Catalouis, Gallicia, Arragon, and Navarre. Maps. Pust 8vo. 1Gs.

PAINTING—the German, Flemiah, Dutch, Spanish
and Fremeh Schools. From the Gorman of Kvulxn,  Edited, with
Notes, by 8ia Evausp Huap, With llusirations. 2 Vols. Post 8vo,

MADEIRA AND PORTUGALL. Woodcuta. 2 Vola.
Post 8vo. 1.
. NORTH ITALY—Florence, Rardinia, Genos, the
Kiviers, Venloe, lLombardy, and Tuscany. Map. lVostHvo, s,

- CENTRAL ITALY—Part I. Bouth Tuseany and
the Papal States.—Part 11. Rome and its Fuvirons. Maps. Pust 8vo.

Ta. each.
s oo BOUTHERN ITALY—the Contlnenul Portion of
the Two Bicilles, including Naples, Prmpeil , Vesuviug,

Bay of Naples, &c. Map. f'oat 8vo. 1bw.

— - PAINTING— the Italian Schools. From the Ger-
man of Ki'unki. Fdited by Sir Cuanixs Eartiaxx. With Woodcuts,
2 Vuls. Post Bvo. 24,

MALTA-—the Ionian Islands, and Greece. Maps
:vmt !l!;v Turkey, Asia Misor, and Constantinuple. Maps. foat
0. .

— EGYPT-—Thebea, the Nile, Alexandria, Cairo,
the Pyramids, Mount Sinal, &c. Map. Post 8ve. 15s,

——— SYRIA AND THE HOLY LAND. Maps. Post
8vo. {Preparing.)
—me— DENMARK, NORWAY, AND SWEDEN. Maps.
. 1.

e . RUBSIA AND FINLAKD. Mapa. Post 8vo. 12s.

ENGLAND AND WALES.—Part 1. Devon and
Cornwall. Gs. Purt Il The Eastern Counties. In the Preas.

LOXDON, Pasr ax» Paxexxr. Belog an 4 hr
AwlofﬂllhAnﬁqdﬁ-,

s Flaces, and 8 and
treets
Aﬁu Post 8va. 16e.
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HAND-BOOK MODERN LO!!DON A Guide to all objects

by A ik °

e ENVIRONS OF L«ONDON. Inchding a Circle of
80 MUes round Bt Pavl's. Maps. Post 8vo. (Nearly ready.)

BRITISH MUSEUM ; 1vs AxtiQuiTins axp Score
Tuxs. 300 Woodcuts. Post Bvo, 7s. 6d.

PICTURE GALLERIES 1x axp wxzan Loxpor.
‘With Critical Notices. Post 8vo. 10s.

WESTMINSTER ABBEY-its Art, Architecture,
and Associations, Woedcuts. 16ma. 1s.
—— CHRONOLOGY, Alphabetically arranged. 8vo.
{Nearly Ready.)

(OFFICIAL). Giving an Historical Account of the
Dutles attached to the varicus Civil and Eoclesisstical Departments of
the Government. Post #vo. 5

oo FAMILIAR QUOTATIONS. Chiefly from English
Authors. A Now Edition with an Index. Feap. Bvo.

e ARCHITECTURE. Being a Concise and Popular
Acoount of the Different Rtyles prevalling in all Ages and Countries
in the World. With a Description of the most remarkable Buildings.
By Jauxs Ferousson. [llustrations. 8vo. In the Press.

—_— CATHEDRALS OF ENGLAND. With Plates,
Poat Bvo. Inthe Press.

e - -~ MEDLEVAL ART. Translated from the French
of M. Jules Labarthe, and Edited by Mrs. ParLuiskn. With Illustrations.
8vo. In the Press.

HEAD'S (81r Francis) Rough Notes of some Rapid Journeys across
the Pampas and over the Andesa. Post Bvo. 20 6d.

Bubbles from the Brunnen of Nawau. By an Orp Max.

SixtA Kditon. 16mo. Dba.

Emigrant. Sizth Edition. Feap. 8vo. 2s. 8d.

Stokers and Pokers, or the London and North-Western

Raflway. Post Gvo. 2s.8d.

Defenceleas State of Great Dritain. A series of Descrip-

tive Sketches, containing—1. Mmury Warfare. 2. Naval Warfare.

3. The Invasion of Eugland. 4. The Capture of London by a French

Army. 5. The Treatment of Women {u War, 6. How to Defend Great

Britain. Dost 8vo. 12s.

Paris in 1851—a Paggotof French Sticks. Second Edition.

2 Vols,  Post Sve, 24a,

Fortnight in Ireland. Second Edition. Map. 8vo. 12s.

B G ) Forest 8 and Incidents in Canada.

Second Kilition, Post Bvo. 10s.

Home Tour through the Manufacturing Districta of

England, Scotland, and Treland, Imlndlnxunbmml 1slands, and the
Inle of Man, Third Edition. 2 Vols. Post 8ve. 12,

(8ix Epxuxp) Handbook of Pnnung\n—tbe German,
Flomish, Dutch, Ovo. Bpsnish and French Bchools. th INwstrations,
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HEBER'S (Bisuor) Parish Sermons; on the Lessons, the Gospel,

ar the L Bnnday in the Your, and for Week-day Festivale.
msvx’.mm 16e, ’

-———:-Setmoml’rwhodluhghnd. Second Edition. 8vo.

Hymns written and adapted for the weekly Church
Bervico of the Yeur. Tuwel/th Editwn, 16mo. 23,

Poetical Works. FifA Edition. Portrait. Fop. 8vo.
7s.6d.

Journey throngh the Upper Provinees of India. From
Calentta tv Hombay, with & Journey to Madras and the SBouthern Pro-
vinces. 2Vols. Postfvo. 10s.

HEIRESS (Tnz) in Her Minority; or, The Progress of Character.
By the Author of » Baxrua's Jovksar.” 2 Vols. 13ma, 18,

HERODOTUS. A New English Version. Translated from the
Text of Gamronn, and Edited with Notew, tilustrating the History and
Gmphy of Herodotus, from the most recent sourees of Information.

Rev. G Hu\nn«u CoLoxel Rawiixsox, and 81k J. G, WiLkixson.
ols. Bvo. In Preparation.

HEBSCH EL'S (81x J. W. F.) Manual of Scientific Enquiry, for the
Useof Travellera. By varicus Writers. Sccond Edition. Post 8vo, 104, Cd.

HERVEY'S8 (Logp) Memoirs of the Reign of George the Second,
from his Acceasion to the Death of Quesn Carcline.  Edited, with Notes,
by Right Hon. J. W. Csoxsr. Portrait, 2 Vols. 8vo. 36s.

HICKMAN'S (Wx.) Treatise on the Law and Practice of Naval
Courts Martial. 8vo. 1Ue 6d.

HILL (Uxxerar Lorp) Life of. By Ruv. Epwix Brouxy. Second
Kdition  Portrait. 8vo. 12,

- — (Freprrio) On Crime: its Amount, Causes, and Remedies.
Hvo. 1ds.

HILLARD'S (G. 8.) 8ix Months in Italy. 2 Vols. Post 8vo,

HISTORY OF ENGLAND AND FRANCE crosr tHE Housx

o¥ Laxcasten. With an Introductory View of the Earty Reformation.
Bvo. 13+,

the late War: With Sketches of Nelwn, Wellington,
and Napoleon. By J. G. Locguamr. ISmo. 24.6d

HOLLAND'S (Rsv. W. B,) Psalms and Hymns, selected and
adapted to the varfous Bolemnitics of the Church, $4mo. le. 34,

HOLMES' (Mzs. Darxxirn) Ride on Horseback through France
and Switzerliand to Flovence. 2 Vels. Post Bvo. l6s,

HOLLWAY'S (J. G) Month in Norway during the Autumn of
1852, Fcp. Svo. 2.

HONEY BEE (Twx). An &uy Reprinted from the “ Quarterly
Review.” Feap. Svo.

<



48 ‘LIST OF WORKS

HWOME AND COLONIAL LIBRARY. Complete in 76 Purts.
“Post Bvo, umm,wm lna'vm&ml\.duh
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HORACE (Wmh of). Edited by Dxax Mausan. New Bdition.

th 900 Woodcats. Crown 8vo. 21e,
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Mediocrity be sequired. Sswond Adition. Woolcats. Feap. Bvo, 7s.

IN kKBSLBY'S (Tros.) Onthc Architcctm in l'ruwe Being .:l;

:‘lxinlntbc(.‘ of the
styh- ﬂmuothudmdwe’ﬂndplmmm

IRBY :KD MANEL% (Carrains) Travels in Egypt, Nubia,
and ol 1 Pl the
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M ts of Nineveh. Illustrated by One Hundred
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PUBLISHED BY MR. MURRAY. a

IAHOK‘S (lnn) de&m\h Posce of Utrecht
‘V-mm_, 11363, Third Editien rovised. Vols.
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Edivion, Map. #vo, 1bs.
Spain nn&ur (..hrlu the Second ; or, Extracta from the
Corres, the 1o, A LEXAXDER D‘unmn Britiab Mintater at
E! m:mw:m Second Kdition. Fosttivo, Se. &d.

Life of Louia Prince of Condé, surnamed the Great,
Post Bvo. Be.

Life of Belirarius. Second Edition. Post 8vo. 10s, 6d.
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froe the Gramunar. lly the Buuor o Loxpox. Seventh Rdition
rovised by Rev.J. Evwarne.

e e Greek  Accidence for Selwoh. Abridged by the
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frovo the * Quarterly Reavicw.” Woodents. Feap. Bvo, 3, 6d.

NORTON'S (Hos. Canorixx) Letters from Sierra Leone. By a Labry,
written to Vrionds at Home. Edited by Mrs. Nostux. Post Bvo. Be.

O'BYRNES (W. R) Naval Biographical Dicuona.r; comprising
the Life und Rervicea of every Living Oficer h l| . Navy, from the
Kank of Admiral to that of Li C 1 froma Authentd and
Famity Documents. Royal $vo, 425,

O'CONNOR'S (R.) Field Sports of Franoe ; or, Hunting, S8hooting,
and Fishing on the Continent. Woonlbouts. 12mo. 7s. Gd.

OLIPHANT'S (Lavamwncz) Jourmey to Katmandu, with Visit to
the Cmmp of the Nepaulese Ambassador. Feap.fvo. 23 6d.

OXENHAM'S (Rxv. W.) English Notes for Latin Elegisce ; designed
for early Proficienta In tho Art of Latin \eulﬂatlon. with l‘ruﬁnory
Rules of Composition in Elegiac Metre. Second Edition. 12mo0.

PAGETS (Joux) Hungary and 'I'nnxylvuh. Wit-h Ran-'ks on
thefr  Condition, Social, Poli and Brecond Bdition.
Woodcuts. 2 Vols, Bvo. 24+,

PALLISER'S (Jour) Solitary Rambles and Adventures of a Hunter
ifthe Pratnies. Woodcuts, Post SBvo. 10s 6d.

PARISH'S (?m Woopning) Buenos Ayres and the Provinces of the
Riode 1a Plata. Their Firet Disoovery and Conquest, Present Stase,
Trade, Ihebt, ke, Second Edition. Map and Woodeuts, 8vo. 13

PARIS'S (T. C.) Letters from the Pyrenecs during Three Months’
Podestrian Wandurings azuidet the Wildeat Boencs of the French and
Bpanish Pyrences. Wowdcats. Post 8vo, 10s. Gd.

PARKYNS' (Mawsrinip) Personal Narrative of Three Years' Resi-
denoe and Adveutires in Abyssinia. Woodcuts, 4 Vola. 8vo.

PEILE'S (Rev. D) Agamemuon of Fachylus. A New Edition
of me Text, with Noh-. Critical, Exphm&ory, and Philologioal, for
the Use of Students, Xeoowd Kdition 9a.

Choephorse of ZEshylus. A New Edition of the Text,
ith N) E d ¥hilol ) j
;u‘ndenx;m Critioal, x'ln-wry-n Fhilological, for the Use of

PELLEW'S (Dzax or Nouvxcu) Life of Lord Bidmouth, with
his Correspondence. Portraits. 3 Vola.Bvo  42¢,

PBNN’S (llxaulw) Maxims and Hints for an Angler, and the
of Fishing. Tovhlnhhumol, Maxims and Hints for a
uu-phm Suconed Bdition. Woodcuts. Foup. Bve. be.

-~ (GranviiLg} Bioscope; or, Dial of Life Explained. To
T A D o o T e
"
Pology Socged Biion. i Dial 18mo.
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SENTENCES FROM THE PROVERBS. In Engiish, French,
;&n;ﬂnﬁm For the Daily Use of Yoang Persoms. By A Laoy,

SERMONS. Preached during the Visitation of the Bishop of
Exeter lo 1845. Pablished by Requewt, 13m0, Ge.

SEWELL'S (Rsv. W.) Evidences of Christianity; or, Dialogues
between s Bralunin snd a Christian. Feap. 8vo. Ta. &4,

SHA“'S (Tuos. B.) Ountlines of English Literatare, for the Use of

Young Btudeats Fost Bvo. 12

SIDMOUTH'S (Lonp) Life and Correspondence. By the Hox. and

Rev. Gronas Peiiew, Drax or Noawicn., Portraits, 3 Vola. Bvo. &,

SIDNEYS (R:r Epwis) Life of lord HillL Second Edition.
Portrait, 8vo. 122

SIERRA LEONE ; Described in a Berios of Letiers to Friends at
Home. By A Lapv. Edited by Mks. Nontox  Poat 8ve, Ba.
SBMITH'S (Wx., LL.D.) Dictionary of (ireek and Roman Anti-

quitien. Secomd Kdinon.  With 600 Woodcuta,  Hvo, 42,
-- Dictionary of Greek and Roman Bingmphy and My-
thology. With 500 Wodcuts. 3 Vols. Svo. B4, 104, 6
- Dictionary of Greek and Roman Geogruphy. Woodcata.

Vol. I. 8va.
— Classical Dictionary of Biography, Mythology, and
- Geograpby. Complled frum tho above works. Second Adition, Mvo. 15,

wr— - Smaller Classical Dictionary. Second Edition. Wood-

cuts. Pust Svo, Tx 6d.
Smaller Dictionary of Greck and Roman Antigoijties,

abridged fmrn the Jarger Work., Secomd Edblion. Woxicuts, Crown
Bva. Ta. 6d.

e o. < Now Latin- English Dictionary, founded on the best and
most recent authorities. 8vo. Je Preporagion,

-« (W, Jas). Grenville Letters and Diaries, including
Mu Gerxviree's Diany or Ponirican Evests, while First Lord of
the Tressury. Edited with Notes 4 Vols,  Byvo, 64a

ceormm e (JaMis & Horace) Rejected Addressea.  Twenty-second
Edition.  Portrait.  Fesp. Svo. O,
SOMERVILLES (Manry) Physical Geography. Third Edition.
Portralt. 8 Vols. Feap. 8vo. 1ls,
- Connexion of the Fhysical Bceiences. FEighth
Edition. Plates. Feap.8vu. 10¢.6d.
SOUTHEY'S (Rosexr) Book of the Church ; with Notes contain-
ing the Autborities, and an Index Sizth Edition. 8vo. 12,
- e o~ LivesofJohn Bunyan & Oliver Cromwell. Post 8vo. 24.6d.
SPBCKTFR'S (()rro) Puss in Boots ; or, the Swry of the Marquis of
lustrated. Hecomd me- 16mo. be.
— C’bsrmed Roe ; or, the Story of the Little Brother and
, Sister. Ilustrsted. 1M.. Be.
STANLEY'S (Evwaxp, D.D., Bp. of Norwich) Appaxeszs awp
Cuannzs. With a )um: of his Life. By His 8ux. Secong Falitin.

Svn. 10w, 6d.
{(Aarace P. Paol's Episue- to the “Corinthisns.

Edited with Critical }Gomud Dissertations, &«.
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&%, JOHN'B (Onn:.u) Field Notes of 3 Spoviamsn and Kabwsslist

in Suthestand. 2 Vola. Postfivo. 18s,

M.Ji‘l:l spomunnmd History of the Highlands,

B (Bu'u) Adventares in the Libyan Desert and ths
Osnsis of Juplter Ammuon. Woodeuts. Pv-tsvo. lc.“.

STAUNTON'S (Srx Gmonax) Miscellan otices relating to
hl:.in';. and our W&' mm with h:ncdmtry Inslnding a
an our lotereourse with that Country. 8vo, lOn od.

BTEPHENS' (J. L) Incidents of a Pirst and Becond Viit to
Cemtral Americs and Yucatan. New Bition. Post 8vo.  Ja Preparation.

STEVENS (Wx., M.D) Ohnrntiom on the Healthy and Diseased
Propertios nl the Blood, #ive,

BTISTED'S (Maa. Hnn) Lamn “from the Byo-Ways of Italy.
Plates. Hvo.

STOTHARD'S ('l‘nou.,n. A) Life. With Perwonal Reminiscences.
By Mra. BRay. With Portrait, and 60 Woeodeuts. 4to. 81s.

BTRIFE FOR THE MASTERY. Two Allegories. With Illus-
teations. Crown 8vo. Ge.

SUNLIGHT THROUGH THE MIST; or, Practical Lessons
drawn from the livee of GGood Men, intended se & Sunday Book for
Chikren. By A Lapy. 18mo,

SUTTON (How. H. Mawxxra). flome Aceount of the Conm'uf
Lendon snd Vienna, at the end of the B Ounm?
from the Ofcial and Private Correspondence of Hobert Sutton (late
Lord Lexington) while British Minister at Vienna, 1604-08. 8vo. 1de.

SUVERN'S ARISTOPHANES. The Birds and the Cloudad
Trausiated by W. R. HamiLtow, F.R.S. 2 Vols, Post 8vo. 9s,

BWIFT'S (Joxarnanm) Worka New Edition, bssed upon Bir
Waltar Bentt's Edition, entiroly revised. 8vo. [Ia the Fress.

SBYDENHAM'S (Lorp) Memoirs. With his Administration in
Canada. By G, PerirT Scnork, M.P. Second Edétion. Portrait. 8vo. 9s.684.

TAIT'S (Dsax) Buggestions to ‘he Thoologlcal Student under

t PMMfcultics, Post Bvo. 6e.

TALBOTS (H. Fox) English Etymolog'nu. 8vo. 12s

TAYLOR'S (Henry) Notes from Life and Books. Third Edition.
2 Vola. Post 8va. 18s.

JS— — - (J. E) Fairy Ring. A Collection of Stories for Young
Persons. From the Gorman., With Ilustrutiona by Ricsaap Dovix.
Arcomid Belition. Woodcuta, Feap. Rvo. Ts. 64,

Michaol Angelo considered as a Philosophic Poet.
Becond Kdition.  Post 8vo. Ba.

TENNENTS (81 J. E.} Christianity in Ceylon. [Ita Introduoction
and Progress ander the Portuguesy, Dutch, Wﬁh -d A-‘dmn Il.-
slons. With an Historical Skotch of the k 1 and
Soperstitions. Woodeuts, 8vo. 1ds.

THEOPHILUS' Rasay upon Varions Aris; forming an Encyelo-

in of Christian Art of the 11th Century. Transiated with Notes,
Rosxsr Hesowiz. 8vo, 2ls.

THORNTOXN'S (Wx. T.) Plea for Peasant Proprietors; with the

Outlines of a Plan for their Establishment in Iroland. Post 8vo. 71.8d.
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THREE-LEAVED MANUAL 0!' FAIILY mm arranged
o as 80 smve the trouble of -l forwards.

THRESHOLD ('l'u) OF LIPE. A Series of Letiem addremed to
o om on bis Entranes into the Werld. Fop. Bva.  Ju the Prem.
TPICKNOR'S (Guonaz) History of Spanish lalkuuu\ \Vit.h c:m-
ciema on Ennlcahr Worka, and Bi P
Writers, Vols. Bvo, 42,

TREMENHEERES (H. 8.) Political Experienes of the Anclents,
in itw bearing on Modern Times. Fomp, 8vo. e 6

e o e e NOGGS 0B Public Subjects, made during a

Tour 1a the Unitad States and Canada. Post Svo, 10w, 84,

- —- Constitution of the United States eompared
with owr own. Post 8vo.

TURNBULLS (P. E) Narmtive of Travela in Anstria, vll.h
Remarks on its foclal snd Political Condition, 2 Vals,  Sive. M,

TW!SS’ (Houu) Pablic and Pﬂuu Lafo of Lord Chancellor l-.ldoo,

from bis Porteslt.  Therd Adition,
\nl-l Post Bvo. ¢t

VAL'GH AN'S (Rev. DL)Sormomon Various Occasions. 8vo. 124 6d.

et e . Sermons  preached in Harrow School. 8ve. 10s. 6d.
- Nine New Sermona.  12mo. s

VAU ‘8 (W. R, W) Handbook to the Antiquities im the British

Museun; being a Deseription of the Remsins of Greek, Assyrian,

}.gypnau, and Etruscan Ant preserved there. With 300 Woodcuts.
Powt Bro. T, Al

VENABLES (Rsv. R. L) Domestic Mancors of the Rumsians,
Ivacribed frum & Year's Residence i that Country. Fost 8vo.  da 6d.

VOYAGE to the Manritios and back, touching st the Cape of Good
Hope, and 8t. Helema. By Anthor of “ PAmnana.” Post Hve, 9. 6d.

WAAGENS (Dr) ‘!‘fmvm of Art m Gren Brilam Being an
Account of the Chief . i of P Manuncripts,
Minsaturen, &o. &, in this Country. l)bmwd trom Persoial Inapoc-
tion during Visits to Eogland. 3 Vola. Sve.

WAKEFIELD'S (E. J) Adventures in New Zealand, 1839.1844.
With scme Aceocat of the Ha‘lnmlng of the British Colouisativn of the
Inland. Map. 2 Vols. Hvo,

WALKS AND TALKS. A Storv book for Young Children. By

Avxy o, With Woodcuts. 16mo,

WARD'S (Ronxsr Proxer) Memoir, Corrapondenm, Literary and
Uupuablished Disries and Kemalns. By the lox. Eowcxn Piores.
Portrait. 2 Vols. 8vo. 28,

WATT (Jaxxs); an Historical Eloge. By M, Amuco. Translated,
with Notez, by J. P. Musruean., 8vo, He. 8d.; or 4to, 21s,

~—- Correspondence on his Diacovery of the Theory of the
Compewition of Water.  Edited, with Notes, by J. I*. Mumuzan.,

Porirait.  vo, 100, 6d.; or 4ta, 4,
= - The Oﬁgin and ngreu of bh Inventions. losirsted
Edisod by J. P. Muramxatn.

by his with h
2 vols. Bvo. thc,ﬂn. In ﬂu Dress.

WELLESLEY'S (Rzv. Dr) Anthologia Polyglotta; a.Selection
gf V;;iom l‘-“v:;'hm Languages cbiefly (rvm tho Greek Anthology.
Yo, < 4 y .
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WELLINGTON (Tus Duxs or) ; his Character, his Aections, and
" his Writings. By JuLes Mavesr. Becond Edision with Addisions. 1. 8d.
- His Despatches during his vari mm
Calhplknl m ()ﬂdnwm Antbentic ol
Guawoon, C.B. Nm. E‘nlmy‘d Kdition, 8 Vols. Sve
U Bel from the Wemn‘m Dupd.cha.
8vo. 18,
e ~- Speeches in Parliament. Collected and Arranged
with his sanction. 2 Vola,

WlLBE}!FORCE‘S (Bmzor) Charge to bis Clergy in 1851. Second

(Aumnnool) Incarnation of our Lord Jesus
Chﬂﬂ in iu Nudon to Mankind, FourthA Edition. Feap.Svo. &s.
i - - Dootrine of Holy Baptism, with Remarks upon
;hc l;:vi“w‘. Gooox's Effects of lafant Baptism, Third Edition.
Yo, » S
- ~moe - - Bermons onthe New Birth of Man’s Nature. 8vo. 8s.
s e~ History of Erastianism. Second Edition. Post

Svo. 84

WILKIES (81r Davip) Life, Journals, Tours, and Critical Remarks
on Wurks of Art, with a Ralection from his Correspoudence. By ArLaxs
Cramizonas. Portrait. 3 Vols. 8vo. 4is.

WILKINSON'S (81x J. G.) Popular Account of the Private Life,
Manners, and Customs of the Ancient Egyptians. With 500 Wowdl-
cuts. 3 Vols. Post 8vo.

Dalmatia and Montenegro; with a Jonrney to
Mostar in Hortzegovina, snd Remarks on the Slavonic Nations. Flates
and Woodcuta. ¥ Volg, Hvo, 424,
e Handbook for Egypt.—Thebes, the Nile, Alexan-
dria, Cairo, the Pyeaxmids, Mount Sinal, &c, Map. Post Hvo. 1854,

e e (MATTURW, D.1).) School Sermons, preached in the
Chapel of Marlborough College. 8vo. 8a.

- - (3. B.) Working Man's Handbook to South Aue-
tralln; with Advice to the Farmer, and Detafled Information for the
saveral Classes of Labourvrs and Artisans. Map. 18mo. 12 6d.

WOOD'S (Lizvr.) Voyage up the Indua to the Source of the
River Oxus, by Kabul and Badakhahan. Map. 8vo. 14«

WORDSWORTH'S (Rev. Dr.) Athens and Attica. New Edition.
Plates. Pout Bvo. Jn the Freas.

. Fac-Similes of Ancient Writings on the Walls
oll’umpeu Secomid Edution. Bvo. 2. 6d.
King Edward Vith's Latin Grammar, for the
Use of Schools. Seventh Edition, revised. 12meo. 8s. 6d.

B - Accid , for the
Use of Junior Classes. 1%mo. 2a.

WORSAAES (J. J. A) Account of the Danecs and Northmen in

land, Scotland, and Ireland. Woodcuts. Bvo. 10s. 6d.

YOUNG'S (Dxn. Taovs) Miscellaneous Works, now firat collected
and edited, with a Memotr of his Life. 4 Yols. 8vo, In the Fress.
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