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PREFACE
TO
THE SECOND EDITION.

A second edition having been called for, I have en
deavoured to render the present volume less unworthy
of the public attention by a careful revision and cor
rection of the text, and especially by availing myself
of the valuable suggestions of several friends, as well
as of those criticisms in periodicals which, from bear
ing any evidence of honesty, fairness, or ability,
seemed deserving of notice.

I have thus been led to

make many additions, besides numerous lesser alter
ations ; — but, to no modification of the essential ar
gument, which it is hoped those changes will only
render more clear and forcible.
My Third Essay more especially, having been
publicly adverted to by Mr. W. J. Hamilton, P.G.S.
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in his anniversary address to the Geological Society,
1856, 1 have felt it necessary to revise carefully the
points in which he has criticised my argument,
(though in no instance impugning my facts,) while he
has given a flattering general commendation of the
ohject and tenor of my work.
At the same time, I cannot help remarking as
curious, how eagerly eminent geologists seem to single
out, for the display of their controversial zeal, the ob
noxious topic of the Development hypothesis, which,
after all, I do not maintain.
With regard to some points more properly of a
theological kind, I could have wished to add further
elucidations of them, especially as in some quarters
my meaning has been considered ambiguous, and
perhaps

some misapprehensions entertained with

respect to it ; but finding it impossible within the
necessary limits to discuss such points as they de
serve, I have contented myself for the present with a
few verbal corrections to render the meaning clearer,
in the hope, at a future time, of going into such
discussion in another series of essays.
In the original Appendix (No. I.), I had annexed
some elucidations of the logical principles of the argu
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nient especially as bearing on the theory of Induction.
In this edition, I have added some further remarks
in order to point out the connexion between the views
here adopted and those of Kant and some other
metaphysicians.
One or two other additional illustrations of different
parts of the argument are also annexed.

A 3

PREFACE
M
THE FIRST EDITION.

The three following

essays,

though

somewhat

connected in subject, are yet each distinct and com
plete in themselves, having been originally composed
at different times and with separate objects.

Hence

there will probably be found in some parts repetitions :
but on the whole it appeared preferable to allow
these to remain, rather than by omissions and altera
tions to render less complete and continuous the
argument of each essay in itself.

And the few

topics which belong to them in common will, in most
cases, be found treated under somewhat different
aspects, according as the particular argument in
each instance required.
The First Essay consists mainly of an amplification
of a few paragraphs in my paper " on Necessary
X 4
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and Contingent Truth" in the Oxford Ashmolean
Memoirs, 1849, in reference to which I felt it
desirable to explain and illustrate more fully some
points there but imperfectly treated ; as well as some
other topics related to them, and which have of late
years been the subject of considerable discussion:
some of which were also considered in my work on
" the Connexion of Natural and Divine Truth,"
1838.

More precisely, the subjects of the primary

grounds of inductive reasoning, and the theory of
Causation, have long since appeared to me to be com
monly involved in much confusion of thought, which
has, as I think, been rather increased than diminished
by some recent discussions from which we might have
hoped for greater enlightenment ; — and which ap
pears to me to be the source of many unhappy diffi
culties and objections connected with the so-called
doctrine of " final causes," and the evidences of na
tural theology generally.
To the object of clearing up some of these diffi
culties, and inculcating better views, some parts of
my former work last referred to were devoted : And
to the argument there pursued (so far as I am aware)
no substantial objections have been alleged.

Yet the
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frequent reproduction of the same original confusion
of language and thought, in otherwise able and
valuable writings at the present day, renders it not
useless to recall attention to some of those considera
tions by which, I believe, the whole subject is put on
a more satisfactory and unobjectionable basis.
Many of these topics, it will be evident at first
sight, are coextensive with those so elaborately and
profoundly treated in Dr. Whewell's Philosophy of
the Inductive Sciences and in Mr. Mill's Logic.

If

I have made very few specific references to either of
those treatises, it has arisen from no want of respect
or consideration for either of the distinguished
authors ; but rather from an opposite feeling of high
general esteem for the ability with which they have
treated the subject, I entertained an unwillingness
to appear to enter into direct controversy, in some
material questions on which I have been constrained
to hold opinions somewhat differing from those of both
writers, though, in general, more nearly coinciding
with the latter.
If the grounds on which I maintain my views shall
be found sufficiently indicated and explained, I trust
the candid reader will be as well prepared to come to
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an unbiassed opinion on the points in question as if
they were urged with a greater degree of critical de
tail; and the opinions which I controvert will be
equally marked out, without more minute reference to
the particular authors.
The Second Essay was called forth by a perusal of
the two able and interesting works on the question
of the Plurality of Worlds, which have of late at
tracted such an unexpected degree of public atten
tion ; an interest which, even up to the moment of
bringing out this volume, does not appear to have
abated, if we may judge from the numerous other
publications since announced on the same question.
With respect to the author of the " Essay on the
Plurality of Worlds," while it would be absurd
to pretend ignorance of his real eminence, I have
throughout felt it would at the same time be im
proper to refer to his opinions, otherwise than as
those sustained by the masked character under which,
doubtless, for the greater freedom of such discussion,
he has thought fit to veil academical dignity.
The controversy itself, as to the question of inha
bited worlds, appears to me of comparatively little
moment : it is rather for the sake of more general
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considerations involved, that I have heen led to
enter into the discussion, and, in some measure, to
hold the balance between the two disputants.

Those

broader principles are closely connected with the
subject of the First Essay.
The collateral questions introduced into the Second
Essay have also an immediate bearing on the subject
of the Third.

The inquiry into the present condition

of planetary worlds is closely connected with that of
their paM state and probable origin ; and this with the
general question of the history of creation, so far as it
can be traced on physical grounds.

But this subject

again, is one which has of late years extensively oc
cupied the public attention ; especially from the ex
traordinary popularity attained by the " Vestiges of
the Natural History of Creation," and the contro
versies to which that work has given rise.

In those

controversial discussions, it cannot but be matter of
regret that so acrimonious a tone, little suited to eli
citing the truth, should have been adopted by some of
the writers.

Hence it seemed to me that a more

calm and philosophical analysis of the whole question
was much needed ; and in some measure to supply
such a review of the general principles and grounds
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on which all speculations of the kind should be
conducted, as well as to examine dispassionately into
the alleged religious bearings of any theories by
which some part of the steps and processes of creation
might be explained, has been the aim of the Third
Essay.
It should perhaps be observed that if, in those pas
sages where I have spoken of the evidences of
natural theology, I have professedly restricted my
remarks to the physical portion of the argument,—
it is not from at all disparaging or overlooking the
moral and metaphysical portions, that I have not ad
verted to them, but solely because they are not
immediately connected with the more direct object of
these Essays.
A similar remark ought, also, to be made with
respect to the very brief and inadequate mention
made of some other points of deeper import to the
belief in revelation ; to which I could willingly have
devoted a more extended discussion than it was pos
sible within my present limits to give them.
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ESSAY I.

ON THE SPIRIT OF
THE

INDUCTIVE

B

PHILOSOPHY.

§ I. _ THE INDUCTIVE PRINCIPLE.

Gaijleo, 1590.
" Opinionum commenta dclet dies,
Natursc judicia confirmat." — Cic.
The characteristic nature, genius, and grounds of introduc■
•
tory rethe inductive philosophy have heen much discussed marks,
of late years, and under considerable varieties of as
pect, by different parties.

Whilst some have carried

out their view of its principles into metaphysical
abstractions often hardly intelligible, others have
sought to narrow them to the results of mere senB 2
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[Essay L § I.

sible experience; and whilst the one would connect
its aims with a higher intellectual philosophy, even
verging on the mystical, the other school would
lower its objects to the mere empire over matter,

Distinction

and the attainment of utilitarian ends.
More precisely, an inquiry into the essential

ideas

gr0.u"^ and principles of induction involves the
general question of what has been termed "the
fundamental antithesis"* of sensations and ideas,
facts and theories; in a word, of two essentially
distinct and independent sources of all knowledge,
the external and the internal — observation by the
senses, and ideas originating in the mind itself ;
while it is only by the application of the latter to
reduce to system the materials supplied by the
former, that any real philosophical theory can be
constructed, the crude results of observation be
converted into an inductive theory, or sense elabo
rated into science.
Thus ideal conceptions, the pure offspring of
mind, the mere creatures of intellect, seem to
exercise a sort of plastic power over the mass of
* See Dr. Whewell's two able memoirs " On the Fundamental Anti
thesis of Philosophy." Cambridge Phil. Society Transactions, 1848.
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material results, giving them a fresh character and
scientific significance ; and thus we are enabled to
make that ascent from facts to laws, from laws
to causes, which is the aim and boast of the in
ductive philosophy.

Such views, carried out in some

instances to speculations of a kind still more re
mote and hardly comprehensible, have been adopted
by many at the present day : while, on the other
hand, the " positive philosophy " is characterised by
a tendency to the contrary extreme of discarding
all reference to those higher intellectual principles,
reducing all science to the naked results of obser
vation and calculation, and all idea of causation to
that of mere invariable sequence of phenomena.
In looking more precisely to the meaning of the Meaning of
the term
term experience, if we understand it literally as the " expe
rience."
mere collection of facts, such as sense and observation
directly furnish, and the rejection of everything which
is not, in this restricted sense, properly learnt by it,
then, indeed, there is an end put to all really scien
tific or philosophical investigation ; and beyond the
narrow circle of those facts we can never enlarge our
conceptions or raise our contemplations.
The slightest consideration, however, will show

c
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induction that the term experience, even in the simplest case,
implies
more than must be understood in a wider sense : whilst the
sensible ex
perience,
logical analysis* of induction exhibits a syllogism
in which a large assumption is necessarily implied,
beyond and independent of any accumulation of
facts.

Thus every induction is seen essentially to

involve a certain amount of hypothesis,-— a certain
assumption of more than the bare facts themselves
seem strictly to warrant.

We form intellectual

conceptions of a nature more general than the
mere enumeration of a number of instances, how
ever many ; and thus supply " the string on which "
(as Dr. Whewell happily expresses it) " the pearls
are hung ; " and perceive, according to the illus
tration of another able writer |, how "philosophy
proceeds upon a system of credit, and that, if she
never advanced beyond her tangible capital, her
wealth would not be so enormous as it is."
It is certainly not the mere number of instances
which constitutes the strength of an inductive con
clusion ; but it is the kind and quality of them, as

* See Archbishop Whately's Logic, book iv. ch. i. §§ 1, 2.
t Outlines of the Laws of Thought (p. 312.), by Rev. W. Thomson,
M.A.: London, 1849.
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bearing on the manifestation of the existence of
certain

relations among them, connecting them

together by analogy.

If the individual facts be

thus connected, or of the right sort, a comparatively
emall number of them will be convincing, when in
other cases the most laborious accumulation will
be fruitless and unsatisfactory, as wanting in a real
connection of analogy.

When, however, that essen

tial condition is secured, it then infallibly happens
(as has been well said) that a " vague and local
idea .... passes through the mint of a very few
decisive experiments into the treasury of accepted
truths."*
In arriving at any general inductive conclusion, what it is
,
7•
• 1 1
ill
which is
then, something is clearly superadded to the mere superadded
to sensible
mass of facts ; the question, is xohat is it ? In the facts,
simplest case, that of knowledge acquired by the
senses, something more than mere sensation is
implied: besides sensations conveyed to the mind,
there must be corresponding ideas excited or formed
in it.

All observation which involves mind involves

theory: the facts of sense must be idealised.

* Rev. W. V. Harcourt's Letter, &c., Phil. Mag. 1846, p. 76.
B 4
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the truth of this no reflecting person entertains a
doubt : the sole question is, how it is effected, and
whence these ideas are formed.
Supposed
inherent
faculty or
principle.

According to one school, these phenomena are
referred to a peculiar principle, supposed to be
implanted in the mind, not to be further analysed :
a special faculty, producing a distinct mode of
conviction; a kind of assurance, prior to and in
dependent of external sense, and derived from the
interior resources of reason ; an inherent intel
lectual element, which warrants us in extending
our conclusions beyond the mere limits of obser
vation, and in inferring intuitively and certainly
the future or unknown from the past or known.
Or, more precisely, certain fundamental concep
tions are supposed primarily and originally formed
within the mind itself, derived somehow from its
interior resources, without any reference to external
sensation ; and the introduction of these conceptions
(differently modified according to the nature of the
respective subjects) impresses the proper form on
the collected facts.

And it is from the fundamental

ideas thus entering into combination that the attri
butes of universality and necessity are acquired

Essay L § i.]
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hy our conclusions and belief, and a certainly attained
on a priori grounds which no mere observation could
furnish.
Another school, discarding all reference to any Another
view.
intuitive or internally created ideas, analyses the Gradual
"
process of
intellectual process into its elements, and shows abstraction
and genethat through successive steps of abstraction, from «*U»tton.
the simple collection of facts, we advance to theories
which are true just in proportion as we are guided
by the right perception of analogy and the im
portant rule of correcting one generalisation by
another, and thus, that all knowledge is ultimately
derived from observation.
The theory of intuitive or internal principles idea of in
tuitive
undoubtedly appeals powerfully to the imagination, principles
m
>
natural.
Nothing seems more natural or plausible than to
refer everything to ultimate principles originating
in the mind : it saves the labour of further analysis,
and supplies a specious explanation of intellectual
phenomena, which seems to gratify at once the
desire of penetrating the secrets of our nature and
the love of the mysterious, in appealing to great
but hidden causes within us : a species of occult
philosophy, which seems eminently to harmonise

10

INDUCTIVE PRINCIPLE.

[Essay L § i.

with the mysticising tendencies of the age; but
which, nevertheless, appears to be conceived in a
spirit very opposite to that of the simple and
positive character of the inductive method, and,
though sanctioned by great names, seems rather to
be a retrograde movement, and to evince a lingering
attachment to the scholastic mysticism, or to be in
some sense a revival of it.
Ought to be
That we are naturally prone to entertain such
analysed up
to simpler notions may be very true ; yet it may happen in
elements.
this, as in many other instances of what we are
prone to do, that we do wrong.

But the more

strict metaphysical inquirer will acknowledge that
it is unphilosophical to imagine peculiar and un
known mental principles, if processes carried on
through already acknowledged intellectual powers
can be shown to suffice for explaining the facts.
In the present case, indeed, as in other in
quiries, it may be perfectly allowable in the first
instance to set down any outstanding class of phe
nomena as provisionally something sui generis, and
of an elementary character, just as in chemistry
we may regard any new substance as elementary
while it is as yet undecomposed ; but still it is the

Essat I. § t-]
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own of the chemist to decompose it if he can.

In

the same way there may be a multitude of ideas,
impressions,

intellectual sensations, and the like,

which may at first seem like elementary principles ;
but which, nevertheless, it should be the aim of
the metaphysical analyst to reduce into their com
ponent simpler elements if possible.
In snch cases, the powers of imagination may be Power of
imaginaappealed to; and doubtless those powers are suffi- Uon,
ciently prolific in suggesting theories.

The minds

of the ancient philosophers teemed with speculative
schemes of nature, before any study of facts had
furnished them with substantial materials.

Hum

boldt has well observed, that " long before the dis
covery of the New World it was thought land could
be seen in the west from the Canaries and the
Azores.

They were phantasms not produced by any

extraordinary refraction of the rays of light, but
merely by a longing for the distant, for that which
lies beyond the present.

The natural philosophy of

the Greeks, and the physics of the middle ages and
even of much later centuries, presented swarms of
such fantastic forms to the imagination.

The mental

eye still essays to pass the horizon of limited know-

12
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ledge even as the material eye endeavours to pierce
the natural horizon from an island height or shore.
Faith in the unusual and wonderful gives definite
outlines to every product of imagination ; and the
realm of fancy, a strange land of cosmological,
geognostial, and imaginative dreams, is incessantly
blended with the world of reality."*
Yet mere imagination, however powerful and
prolific, will avail little for creating any theories
which will stand the test of observation, or which
have any real application in nature.
Something
But, from considering the nature of our genemore than
imaginaralisations,> it is argued,
tion.
a
> that we must necessarily
obtain ideas from some other source than sense, or
that the mind possesses a peculiar power or faculty
of acquiring a higher degree of certainty from
vjithin than experience can give from without.

Or,

again, it is said, in such cases as mathematical
theorems, the mind attains certainty quite inde
pendently of experience ;

whilst in other cases,

such as limited inductions in subjects little known,
it has no certainty beyond the mere facts which are

* Cosmos, p. 84., 1st trans.
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directly presented to it.

Why, then, is the mind

so confident in one case and so cautious in the other,
unless there be a real difference in the faculties
brought into play in the two respective cases ?
When

we

analyse the process logically, it is Logical
analysis of
manifest that, in induction, what is superadded to induction,
a mere collection of facts consists precisely in the
assumption " that all phenomena of the kind in ques
tion are similar to the few actually examined."*
This, abstractedly speaking, is perfectly general,
applying to all cases of induction alike.

But we

may here notice an important distinction which has
been drawn between two kinds or classes of induc
tion : (1) that by experiment, (2) by observation.
In the first, the assumption just mentioned is at
once warranted from the circumstance, that here the
reasoner himself constitutes, by selection, the class
of objects to which his conclusions refer; this process
therefore involves directly the truth of the assertion,
" all objects of the class examined are like this ; " as
for example, a chemical analysis of a single drop of
pure water is true for all the water in the world ;
and the like.
* See Appendix, No. I.
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In the second class, this condition does not obtain :
here, therefore, further consideration is necessary.
Taking this then as the more general case, I proceed
to the examination of it. *
Origin of
this as
sumption,

The question, then, is reduced to this, How does
the mind come to make this universal assumption,
and to be so firmly convinced of its truth ?

Mental proIn the first place, I think it will be allowed, on
cesses car
ried on
reflection, that general conceptions of this kind,
uncon
sciously,
however apparently abstract in their nature, may
be created in our minds by very simple causes,
of whose operation we may yet
conscious.

be

quite un

There is nothing of which we are less

conscious than the acquisition of the commonest
ideas by daily experience, and the successive and
gradual generalisation of that experience by the pro
cess of abstraction ; and in this way we constantly

* The distinction here introduced has been acutely pointed out and
illustrated by Dr. Mayo, in his " Outlines of Medical Proof, &c.," p. 4.
2nd edition, and by Mr. Mill, Logic, book iii. ch. 7. The former remarks
that in the first case, " a confident assumption is obtained by a single case
with only such repetition as is necessary to insure the correctness of the
analysis. In the second no such confidence is obtained, the process not
being exhaustive. The one seems a disintegration of facts, the other a
collection of them." I venture to quote these words from a letter ad
dressed to me by Dr. Mayo on this subject. See also Sir J. Herschel,
Discourse on the Study of Natural Philosophy, § 67., and some able
remarks in a recently published work, " A Delineation of the Principles
of Reasoning," by the Rev. R B. Kidd, London, 1856, p. 277.
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obtain (without being aware of it) numberless pre
possessions and convictions far stronger than any
systematic demonstrations can supply.
The primary assumption involved in all in- Assumption
i
7
of the unl(luction is the presumed uniformity of phenomena, formity of
nature.
or the conformity of other facts of the same class
with that under examination to the same law or
type.
It is, then, perfectly true that no inductive pro- idea of
generalisacess can advance without the assumption of this tion derived
from grageneralising principle, which is, nevertheless, ante- dual expe
rience.
cedent to the particular class of experimental testi
monies in that instance appealed to.

But what

I would particularly dwell upon is, that it is not
antecedent to all experience; it is some principle
already established in the mind by previous ab
stractions, remotely derived from previous expe
rience, and specially extended by analogy beyond
the precise limits of actual observation in this in
stance.
It is true that there exists in the human mind a proneness
to hasty
strong natural propensity to draw hasty inferences, generalisa
tion.
to generalise too rapidly, and to deceive ourselves
by erecting conclusions on very unsubstantial and

1G
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insufficient data ; and this is closely associated with
the fondness for tracing resemblances ; being pleased
with uniformity and the contemplation of analogy,
real or imagined, where there are often but slight
indications of it, or even where the appearances of
it are in reality altogether fallacious.
These propensities are evinced more or less strongly
in different minds in the earliest exercise of their
powers: and though in matters of common life and
every-day occurrence they are soon and effectually
subjected to the corrective process of enlarging ex
perience and reflection, which the pressing necessities
of daily existence force upon us ; yet in other sub
jects, such as those of abstract speculation or philo
sophical inquiry, it may be long before they receive
so salutary a check, or at least before they come to
be really well regulated by rational principles.
GeneralisaOur FIRST inductions are ALWAYS IMPERFECT AND
tionsimper
fect at first, inconclusive; we advance towards real evidence
corrected
byincreas- by successive approximations; and accordingly we
ing ex
perience,
find false generalisation the besetting error of most
first attempts at scientific research.

The faculty to

generalise accurately and philosophically requires
large caution and long training ; and is not fully at
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tained, especially in reference to more general views,
even by some who may properly claim the title of
very accurate scientific observers in a more limited
field.

It is an intellectual habit which acquires im

mense and accumulating force from the contemplation
of wider analogies ; and in any one case our conviction
of inductive truth is largely built up on past trial of
its soundness in other cases ; and from the perpetual
multiplication of such cases it obtains a perpetually
progressive character of greater certainty, increasing
in a rapidly accelerated ratio as experience enlarges.
By trial of theoretical suggestions in succession,
and only after repeated failure, we learn their erro
neous nature.

But thus by acquiring more caution

and confidence and adopting better conjectures, we
revise and amend our attempts, and learn to proceed
on more sound principles, until we gain a habit of
generalisation worthy the name of inductive power.
Again, the tendency to make the primary indue- Tendency
~
"
evinced in
tive assumption, and the extent to which it reaches, different
degrees.
admit of many degrees. It is found in its higher
perfection in those comprehensive views which con
stitute the discoveries of the greatest philosophers,
and in varied inferior degrees in other instances.

18
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In the order of time, also, it is always evinced
i
with far less effect in the earlier stages of scientific
development, and with more full and perfect force in
its later progress ; whether in the infancy of science,
or of the experience of an individual.

Gains
Bat as the cultivation of inquiry advances, the instrewrth by
advance of ductive process by habitual exercise derives force so
experience.
naturally and insensibl}', that the mind is utterly un
conscious of its acquirement ; and hence it is that we
readily give way to the very natural, but mistaken
persuasion, that the generalised idea is something in
herent, or created out of the intrinsic powers of rea
son itself.
And from
absence of
contradictory cases.

And in any case even of the most limited induction,
there is one argument on which, more than any other,
we always fall back with perfect confidence, and which
really constitutes the main force of the evidence, viz.
the assurance that if there be anyfatal exception to the
law or truth supposed to be established, it will soon be
sure to manifest itself. The raon-occurrence of such an
exception against a supposed law is a far stronger ar
gument than the accumulation of hundreds of instances
in its favour : and this consideration probably operates
far more strongly with most minds than any abstract
principle of conviction.
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If there be any force in what has been advanced, No intui
tive percep
tion, instead of any primary or inherent principle, — tion of ex
ternal
any original element of the mind, enabling it to see truth>
the outward world blindfold, — any intuitive internal
power to create external facts, any authority derived
solely from the interior resources of pure reason to
show us pliysical and material things without re
ference to the senses, or the like, — the simple The ease
. .
.
, , ,
.
resolvable
analysis of the case would lead us to the more into the
power of
sober belief that the source of inductive cer- abstraction,
tainty, that certainty beyond the mere limits of
sense, that superstructure larger than any found
ation of facts, is accounted for by natural and ac
knowledged processes.
It arises in the first instance out of the power of
abstraction, acting with unconscious force and power
ful rapidity, by whose aid the mind creates what are
indeed new conceptions, yet formed only out of ma
terials already furnished, and this not by addition, but
by subtraction of properties and particulars.
Above all, the process derives its whole force from Mainly
the discovery and acceptance of sound and well-framed perception
analogies, or, as I have elsewhere said, the Soul of
W
Induction is Analogy ; and higher, more efficao a
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cious, and more enduring, as the analogies adopted
are more strictly accordant with the real harmonies
of nature.
Application
The application of a higher reasoning to the mere
matieai
reasoning.

facts of observation which essentially constitutes
science throughout a large extent of physical re
search, is mainly effected by the application of those
systems of abstract and necessary mathematical truth
which have been independently deduced from ab
stractions respecting quantity in its several species
(themselves derived not less originally from ex
periences of sensible extension, division, and nume
ration), whence spring quantitative laws and mathe
matical theories, which confer on the inductive
results, whenever they can be applied, a character
of increasing certainty and power arising from the
higher capacity for generalisation.

Thus the two

systems react on each other, and we are often en
abled to carry on our views, and predict results to
which no mere extension of observation could have
conducted us.
The process of inductive generalisation indeed
becomes infinitely more rapid, decisive, and wellfounded, when pursued in connexion with the de
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The application of mathematical

formulas, if found to apply to the subject, not only
leads with greater readiness to general laws, but
carries with

it a powerful presumption in many

cases that it is really the exponent of some actual
and higher natural analogy which we could never
have collected from any mere observation of facts.
Such instances are, indeed, constantly occurring Corre
spondence
in various degrees ; but, in some particularly striking of mathe.
^
*
matical and
cases, have evinced, to a singular extent, the cor- physical
°
truths.
respondence between the real, but as yet unknown,
laws of nature, and the abstract creations of mathe
matical conception: as in the well-known instances
of the change of plane into circular polarisation
predicted by Fresnel from the mere interpretation
of an algebraic symbol, and the fact of conical and
cylindrical refraction anticipated from the mathema
tical theory by Sir William Hamilton.
But this assertion of a priori evidence is some- Asserted &
priori evitimes made with reference to the primary
dence
J princir
physicalof
pies of all natural philosophy — the laws of motion t''uths. ex
amined in
and of equilibrium — whether in solids or fluids. It MvCraIin*
•
stances.
is alleged, that what is announced as the first law of Laws of
motion.
motion, though it may be attested by constant ex
c 3
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perience, has yet in itself evidence arising out of the
nature of the case beyond all experience.
Now, in the first place, I would observe, that
the very notions of a body in uniform rectilinear
motion, or of forces acting on it, are essentially
ideas of experience, and certainly could have no
application without reference to the real existence
of matter and force.
It may be maintained that the law of inertia —
that a body will retain motion communicated to it
after the direct impulse has ceased — is deducible
as a consequence from higher first principles; but
still ^hose principles are themselves nothing else
than more simple facts, or properties of matter,
derived from experience.
It is sometimes alleged that, to maintain that a
body, left to itself, will go on in uniform rectilinear
motion for ever, is presumptuously to assert what
no experience caii ever justify ; and, therefore, if ad
mitted at all, can only be received as an intellectual
truth derived from a prion principles.

But such

perplexity would be removed if we only put the
proposition thus : a body in motion, &c., must
either go on for ever, or, its motion must be
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changed or stopped; but whatever changes, stops,
or retards it, is a new force acting upon it, and the
question is then reduced to an examination of the
action of that force.
Again, it has been sometimes asserted, that the EquM^
...
brium.
first principle of equilibrium — the foundation of the
doctrine of the lever — is axiomatic or self-evident.
Yet, -without going further, it is obvious that the
very idea

must imply at least the existence of

matter, capable of being acted upon by such a force
as gravity through the intervention of something
material corresponding to the inflexible straight line
of theory; — ideas which can only have been ob
tained ultimately from experience.

When some

such principles have been adopted, we can then,
and then only, by strict deductive reasoning from
them, arrive at the theorem of the lever, which
we find confirmed by experiment.*
In like manner, it has been maintained that the Equal pres
sure of
first principle of all hydrostatics, the equal pressure of fluids.
fluids, is not derived from experience, but that
the mind can pronounce on its a priori certainty.
* See my " Essay on the Laws of Motion," and " Essay on Necessary
and Contingent Truth ;" Ashmolean Memoirs : Oxford, 1837, 1849.
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Undoubtedly the mind can infer deductively this
great law of fluids, as a necessary consequence from
certain other assumptions, that is, when certain yet
more elementary properties of fluids are known,
and taken as the basis of the science ; but not other
wise.
a consequence
from the
nature of
fluids.

The ulterior principles to which the nature of fluids
may be reduced, may have been differently viewed
and traced upwards to more or less simple elements
by different philosophers, but all have adopted, and
must adopt, at the outset, some primary physical fact
or property to start from.

The more simple and

general the property referred to, the more satisfactory
and complete is the reasoning; and it is the main
point in such an enquiry to determine what are the
fewest and simplest principles we can assume, in
proving these first properties and laws.

Still, the

ultimate principle, however simple, and however far
back it may be traced, can of necessity be nothing
else than some physical fact, the result of universal
observation ; such as must be even the very existence
of fluids, and without which no reasoning of the kind
could be applicable.
Abitrict

It is, indeed, quite conceivable that a reasoning
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being, who had never seen a fluid, might imagine theory may
"be conand create theoretically the conception of such a sub- ceived.
stance, and

might reason mathematically on its

properties, such as would follow by strict deduction
from the constitution thus assigned to it ; but this But physi
cal observwould not apply to anything in nature until it were ation necessary for
shown by experience that these properties were really application,
manifested in some substance to which the theoretical
notion might be referred.
This is no imaginary case : it actually occurs in Example of
the undulathe speculations pursued by so many philosophers on tory theory,
an imagined aethereal medium.

From the assumed

nature of such a purely hypothetical medium, a sup
posed assemblage of imaginary molecules, acted on by
attractive and repulsive forces and liable to agitations
from without, by mathematical reasoning the whole
of the refined and complicated theory of undulations
has been deduced ; which, so far, might for ever re
main a barren but most beautiful mathematical
creation.

Independent observation gives us no evi

dence of the existence of such a medium, and the
theory is in no way founded on experience.
When, however, by the aid of the eye, the pheno- Unapplied
till optical
mena of optics present themselves, we find a vast facts are
introduced.
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range of such phenomena which admit of a complete
explanation on the assumption of this hypothesis :
here, for the first time in the inquiry, a reference to
anything experimental or sensible comes in.

That

it must come in somewhere is clear ; yet it would be
absurd and untrue to say that such theoretical rea
soning alone can give any a priori certainty to the
optical facts or laws to which it is applied, which
must after all have been first founded on some small
basis of observation.

Nevertheless, such applications

of mathematics confer the highest presumption, little or
at all short of certainty, for generalising conclusions
actually observed to be true only in one or two in
stances.
inverse
square of
the distance.

To take, perhaps, the strongest instance which has
been adduced.

The law of force or intensity varying

as the inverse square of the distances, it is alleged, and
doubtless with truth, is a conception of pure reason
(so far as any mathematical conception is so) from
abstract geometrical considerations, which must hold
good in any kind of supposed emanation, radiating
equally in all directions from a centre, and under
going no change of condition excepting that due to
distance only.
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But though these geometrical ideas throughout
may be pure creations of the mind, yet the idea of
any such emanation of actual force, however abstract,
must have been derived from some ideas of experience,
and certainly can apply to nothing in nature without
reference to such sensible ideas.
Again : to take what is almost an equally striking Equal areas
*"
proved abinstance, — the law of equal areas.
stractediy.
It is undeniably a pure result of reason that a me
taphysical point revolving about another metaphysical
point by virtue of an impulse conspiring with a cen
tripetal force tending to that point, varying according
to any law whatsoever, must describe areas propor
tional to the times.
But how do we get the idea of a centripetal, or of inappli
cable vfithan impulsive force, unless, at least in the first instance, out some
ideas from
by abstraction from observed facts ? Wherever these experience,
forces exist in nature, we reason deductively to the
conclusion of a description of equal areas, and we find
it confirmed by observation.
But this is a very different thing from gaining
independent a priori evidence for physical facts.
From expressions sometimes used, it would even Paradoxes,
seem that additional force is supposed to be given
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to the argument for abstract conception as the ground
of physical truth, by the allegation, that some of
those primary abstract physical principles to which
we have referred are even opposed to what mere
sense and experience would naturally expect, and
must therefore be ascribed to a higher faculty of
internal reason ; and this, it is also alleged, is prac
tically evinced by the circumstance that such truths
are appropriately termed paradoxes; as, e. g.t the
primary property of fluids has led to what is called
the " hydrostatic paradox."
All truths
paradoxes
to prepos
sessed
minds.

But this is not owing to anything in the abstract
nature of the reasoning.
really imply ?

For what does a paradox

Any new truth, even a mere matter

of observation, is a paradox in popular estimation, if
it contradict a received prejudice.

The existence

of Jupiter's satellites, and the fall of unequal weights
in the same time, were paradoxes when announced
by Galileo* to the Aristotelians of his day.

Yet

these were facts of observation.
The Aristotelians had held that motion can only
be caused by something in contact with the body

* Vignette at the beginning.
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moved ; hence the law of inertia was a paradox
when first asserted ; and so, indeed, it continued to
be long afterwards even to the Copernicans, as
appears from the difficulty they felt in accounting
for the continual keeping up of the planetary motions.
The application of abstract reasoning in such cases
tends, in fact, to remove and explain the paradox, not
to create it.

The startling nature of the assertion,

therefore, is no proof of its being derived from any
intuition superior to sense.
The question between the inductive and the de- Deductive
.
.
. proof only
ductive process is merely a question of degree : in from physi
cal princisome cases the abstract part of the process maybe pies more
or less relonger, and its origin more remote from material mote.
facts — in others less so.

The very same conclusion

may often be arrived at by several distinct trains of
reasoning, setting out from principles of lower or
^jf higher degrees of abstraction ; but there must
always be, somewhere in the process,, a recurrence to
sensible experience.
For instance, without any knowledge of mathe- Example.
Theory of
matical theories, we might discover experimentally pendulum,
and empirically the laws of the motion of the pen-
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dulum; and bo might regard them as mere facts of
observation.
But, again : if we knew in the first instance, byexperimental trial, the law of falling bodies, we could
deduce mathematically what must be the law of the
pendulum, — that is, it is a necessary consequence in
reason from a simpler mechanical truth, provided that
reason be first furnished with that simpler truth.
But, once more : the law of falling bodies itself is
a necessary consequence of still simpler principles :
if we knew, experimentally, the nature of terrestrial
gravitation, we might deduce, by pure reasoning, the
law that the spaces described under its influence by
bodies falling near the surface of the earth must be
proportional to the squares of the times ; and thence
deduce the laws of the pendulum.
But even, still further : if we investigated, on pure
theory, the effects of a constant force, we should
deduce the same law for bodies moving from a state
of rest under its influence, and this would apply
directly to the deduction of the laws of a body
constituted as a pendulum under its influence ; and
hence the laws of the pendulum, as actually moving
under the influence of terrestrial gravitation, might
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be said to be deduced from pure theory and the
abstract idea of a constant force.
But the real application of such reasoning essen
tially involves the actual existence in nature of such
a force as that of gravity, which can only be derived
from observation.
If the deviation of Foucault's pendulum had been Foueauit's
. .
.
pendulum
originally a mere matter of observation, it would experiment,
have been long before experiment would have ar
rived at the solution.

Many would have been the

hypotheses of peculiar magnetic, electric, or other
causes, for the observed deviation.

Foucault's Pendulum and Gyroscope.
It was only from a just mathematical conception
of the resolution of the rotatory motion of any point of
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the earth's surface into two,— one round that point, the
other at right angles to the former, and which would
not affect the plane of the pendulum's vibration,
while the former would,— that M. Foucault foresaw
the result.

But this was not a priori reasoning dis

closing a physical fact ; it was simply reasoning de
ductively from a known fact to a consequence ; when
the reasoning being logical, that consequence could
not but be true and be confirmed by observation.
Paradoxes
of the gy
roscope,

Yet more astonishingly paradoxical are the effects
exhibited by means of the gyroscope, which seem to
subvert all the acknowledged principles of equili
brium.

To mention one only : a wheel loaded round

its circumference, in rapid rotation at one end of a
horizontal axis, having the other end merely resting
on a pivot, is supported on that pivot alone against
gravity, the whole at the same time revolving round
the pivot.
Scarcely less remarkable is the application of this
instrument by M. Foucault to another manifestation
of the earth's rotation : — the wheel retaining its
original plane of rotation, which therefore apparently
deviates with the rotation of the earth.
It is probable that any person, even of con-

1
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siderable mechanical and experimental knowledge,
seeing the action of the gyroscope for the first
time, would be much puzzled to account for it,
as, in fact, several persons have been ; and if he set
about investigating it experimentally and inductively,
might be long before he traced any law or connected
it with any principle, so as to reconcile it with the
established doctrine of equilibrium.
If, however, he set out with a mathematical know
ledge of the principle of the " composition of rotatory
motion," and proceeded deductively, the explanation
is easy, and its relation to a number of other im
portant cases readily manifest.

Yet the application

of this mathematical theory requires the idea of a
material body in rotation.
The ancients, notwithstanding all their refined inclined
plane.
geometry and spirit of abstract speculation, were
unable to advance to the solution of the case of
oblique equilibrium, or the inclined plane ; and this
is clearly a case where, if anywhere, a priori prin
ciples would have availed.

But it was not until

Stevin reasoned, not upon any abstruse axioms, but
on simple mechanical considerations, that the demon
stration was discovered.

The solution was effected
D
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by reasoning deductively; but it was deduction from
principles obtained on primary physical or experi
mental properties of matter.
Discovery
A highly instructive instance of the application
of magneto. . ,
. .
electricity, of an abstract principle to physical discovery may be
found in the way in which Faraday reasoned to the
discovery of magneto-electricity, which I cannot de
scribe better or more briefly than in the words of
Mr. Grove * : —
" The discovery of CErsted, by which electricity
was made a source of magnetism, soon led philo
sophers to seek a converse effect; that is, to educe
electricity from a permanent magnet.

Had these

experimentalists succeeded in their expectations of
making a stationary magnet a means of electric cur
rents, they would have realised the ancient dreams
of perpetual motion — they would have converted
statics into dynamics — they would have produced
power without expenditure; in other words, they
would have become creators.

They failed, and

Faraday saw their error ; he proved that to obtain
electricity from magnetism, it was necessary to super-

' Lecture on Progress of Science ; London Institution, 1842, p. 20.
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add to this latter, motion ; that magnets, while in
motion, induced electricity in contiguous conductors ;
and that the direction of such electric currents was
tangential to the polar direction of the magnet —
that as dynamic electricity may be made the source of
magnetism and motion, so magnetism conjoined with
motion may he made the source of electricity.
Hence originates the science of magneto-electricity,
the true converse of electro-magnetism."
The application of mathematical reasoning to
physical inquiries may sometimes, at every step, ex
hibit something corresponding to an actual step in the
mechanical process, and thus capable of a physical
interpretation : such is often the case in the older
geometrical investigations.

But in the prevalent

applications of the modern analysis there is no cor
respondence of this kind; the original conditions
being once put into an equation, we resign ourselves
to mere symbolical operations, which have individu
ally no reference to any physical ideas, till we find
ourselves landed as it were on the platform of a
conclusion which marvellously harmonises with ex
perimental results.
Yet these and the like instances are not at all
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cases of an a priori discovery of physical truth ; they
are instances of a train of logical reasoning proceed
ing from some first principle derived from remote
physical abstractions till it arrives at a conclusion
which coincides with some other observed law having
no other perceptible connexion with the first prin
ciple; or leads the philosopher to expect such a
result ; which, on trial, is found to be the fact.
Conclusion.

Thus a simple analysis of the actual train of argu-

a priori
ment tends to dispel the mystification and confuproof of.«.««
.
.
physical
sion which have sometimes arisen on the subject
truth.
of abstract reasoning applied to physical subjects.
Pure reason out of its own resources may, in
deed, create theories apart from all observation of
nature ; but, to make them applicable to anything in
nature, such creations of the mind must necessarily
and universally involve some small assumption of
material properties or mechanical conditions; which
can only be in some form or another ultimately
derived from observation : what is borrowed may be
very little, but it must be something ; and it is a point
of interesting research to the philosopher to endea
vour to ascend to the fewest and simplest possible
of such first principles.
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A confusion of ideas is sometimes introduced by Necessary
truths only
the use of the term " necessary " dependence or necessary
*■
conse" mechanical necessity ; " as if it were a blind or fated <J«encesnecessity ; but what we mean is, a necessity of reason
or logical sequence.

It is evinced by the dependence

of a series of ideas deductively followed out ; which
are also found to accord in their result with natural
facts and more comprehensive laws.
The subject here discussed, is beautifully illus- speculative
ideas of
trated by the philosophical views broached in a <Br*ted.
posthumous work*, which has so fitly and honour
ably crowned the labours of the great CErsted, and
added a new claim to our admiration of his genius.
In those essays he maintains repeatedly the propo
sition that "the laws of nature are the same as the
thoughts within us;" "the laws of motion are such
as are required by our understanding;"! "the law
of the inverse square of the distance is a conception
of reason ; " and several like instances ; all which
I should fully admit, subject to the qualification
above

suggested

and understood in ' the sense

* "The Soul in Nature," translated by the Misses Horner. London,
J52.
t See especiallv pp. 10. 36. 93.
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which it implies — that the connexion and depen
dence of the facts in nature accords with the con
nexion and dependence in our reason, provided we
set out from some more or less simple principle
originally derived from observation, whence we ad
vance by abstract reasoning to a conclusion, which,
however remote from the physical point whence we
started, is found to accord with natural facts, and to
be a general law of nature.

In this sense I have

before considered some of the cases just mentioned ;
and others adduced by CErsted are more obviously
of the same kind ; such as the lesser planetary and
lunar perturbations, too small for observation alone
to detect, yet indicated by theory; the identity of
lightning and electricity ; the discovery of the metal
lic bases of the earth ; all anticipated by theory ; to
which might be added CErsted's own grand dis
covery of electbo-magnetism, and that of the
planet Neptune in our own day.

But these cases

are, after all, not precisely in point to the original
question, since here the starting-point was obviously
previous inductive knowledge.
Accordance
These distinctions are important to the fundaof reason
and nature, mental analysis of our reasonings on which we ad
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vance legitimately to those broader ulterior reflexions
on which CErsted enlarges, and which are the same
to which the whole of the present inquiry points.
CErsted has well remarked that it is a common
error to imagine matter something constant and
invariable.

But the permanence and invariability

of nature are not found in its individual parts, which
are all undergoing perpetual changes.

The invari

able, he argues, is found only in the abstract nature
of things: "nothing is invariable in nature but laws
which may be called the thoughts of nature."*
Natural combinations (CErsted observes) which
appear accidental are not really so.

" All effects

obey natural laws; these laws stand in the same
necessary connexion as one axiom in reason to
another : that this combination is precisely a combi
nation of reason we learn from this, that by reason
we are enabled to deduce one law of nature from the
other, and by the known laws to discover new and
unknown ones.

Innumerable as are the effects de

termined by natural laws in every object in nature,
however insignificant it may be, I deeply feel an

* The Soul in Nature, p. 23.
D 4
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unfathomable reason within them, of which I can
only comprehend by fragments an incalculably small
part.

Iu short, nature is to me the revelation of an

endless living and acting reason."
" If the laws of reason did not exist in nature, we
should vainly attempt to force them upon her: if
the laws of nature did not exist in our reason, we
should not be able to comprehend them." *
And on the whole, " we find an agreement between
our reason and works which our reason did not pro
duce." ..." All existence is a dominion of reason.*
" The laws of nature are laws of reason," and " alto
gether form an endless unity of reason," ..." one
and the same throughout the universe."!

* The Soul in Nature, p. 18.

t lb. 12. 16. 87. 92. 877.
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§ II.

THE UNITY OF SCIENCES.

We perceive this to a partial and limited extent in principles,
every lesser advance of discovery : in proportion as
new facts accumulate and become embarrassing from
their multiplicity, sooner or later some happy
advance in generalisation is always found to occur
by which they are simplified and reduced to soma
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single principle, connecting them at the same time
with other classes of phenomena.
In the science of the ancients (exact as it was in

Gradual
progress of
generaiisa- SOme limited departments, each within itself) all
tion and
union of
branches were isolated and disconnected : and all
sciences.
physical principles and causes were supposed of
separate and even conflicting kinds.
First advances.

All the first great modern advances were directed
towards combining and uniting branches hitherto
distinct, and tended to evince a unity of idea and
principle pervading them.

The first discoveries

pointed to the identification of the celestial motions
with terrestrial; of astronomy with mechanics; of
the fall of an apple with the motion of the moon ;
of the horror of a vacuum with the laws of equiliLater
brium: as later discoveries have identified magphysical dis
coveries,
netic and electric currents, and connected sound,
heat, and light with the mechanism of waves ; and,
again, the resulting effects of heat with dynamical
force.
Faraday's
generalisa
tions,

Of the tendency and progress of discovery towards
a coalition and combination of different trains of
research,

perhaps we can nowhere

find

more

striking instances than in the multitudinous re
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searches — and every research terminates in a dis
covery — of

Faraday.

The

peculiar character

of high generalisation which results out of an ap
parently immensely complicated mass of small de
tails, is perhaps one of the most striking features
of this wonderful series of investigations.

It is

impossible here to do more than select one or two
instances.
Few generalisations of a more striking character Magnetism
nave ever been announced than that of the magnetic magnetism.
properties of all matter, evinced in the classification
of all substances under two species, magnetic and
diamagnetic, and these characterised respectively
by the properties of attraction and repulsion.
But in this union of relation between magnetic Action of
magnetism
and all other matter, there was to be disclosed a on light,
yet more striking instance of bringing together re
motely separated kinds of physical action under a
common law, in the action of magnetism on light.
What could be a more singular and striking
identification of properties in cases apparently the
most remote from each other than the production of
rotatory polarisation in light passing through quartz
and some other substances, and in passing through
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ordinary transparent media when placed in the line of
intense magnetic force ?
Or to go back to an earlier discovery :
Definite
electrolysis.

Grand indeed was the conception of the principle
of the relations of chemical to electric action partially
illustrated in theories of Fabroni and Wollaston,
but first announced in all its generality by Davy :
thus bringing into close relation and unity two such
great modifications of physical power.

Equally

important, though apparently remote from either
of the last was the principle of definite proportions
in atomic combinations disclosed by Dalton.
These two comprehensive generalisations, each
equally wonderful in itself, yet seemingly uncon
nected, it was reserved for the penetrating genius
of Faraday to place in intimate connexion and to
unite in a still higher bond of generality.

No single

discovery perhaps could be cited of higher intrinsic
value than the disclosure of the great principle of
definite electrolysis: but the high philoso
phical character of this discovery is enhanced the
more specially in that it combines in a principle of
unity the mathematical law of definite proportions
in chemical combinations with the preservation of the
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same identical numerical relations in electrolytic action :
and thus uniting both in intimate relation with the
fundamental conception of atomic composition.
As we look to the larger divisions of the sciences, Systematic
division of
and the successive wider generalisations which they sciences,
imply, the same tendency to unity is continually
though more slowly manifested.

And thus, even

where it does not yet appear, we cannot doubt that
this is the legitimate and ultimate direction and
tendency, however remote, of all scientific progress.
But in treating of the sciences systematically, it is
necessary to adopt some principles of classification
and arrangement.

Here some division is rendered

necessary for this particular object ; but it ought to
be carefully borne in mind that it should in no way
really interfere with the increasing conviction of a
real unity of principle pervading all branches.
It is a reversal of the order of inductive advance Some views
tending to
to endeavour to isolate each department of science, isolate
sciences.
and to place it on a separate base, by a theory
which would assign to each branch certain real
differences of principle and peculiar fundamental
ideas essentially characterising it.

If such a dis

tinction were made out, it could be but a tem
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porary and provisional ground of classification, in
time to be superseded by a reduction to a higher
common principle.
Mechanical
force.

It is no doubt true, that the highest, the most
perfect, and satisfactory assignment of physical
causes is effected when the phenomena can
analysed into mechanical laws.

be

But the reason of

this lies in no mysterious connexion of mechanics,
as such, with the idea of causation, but merely in
this, that the conditions of purely mechanical reason
ing are so perfectly elementary in their nature, and
so entirely free from all admixture of ambiguous or
doubtful conditions, that we can directly investigate
them with a simplicity differing in nothing from
that of primary geometry, and thus attain the most
perfectly satisfactory explanation, when everything
is reduced to simple consequences of mechanical
equilibrium or the composition of forces.
rrogrcss of
In other branches it is clear that just in proportion
all sciences
towards the as we can succeed in reducing the phenomena from
idea of me
chanical
modes of action
force and obscure and apparently
rr
J mysterious
J
motion.
to t}iese gimple and intelligible cases of force and
motion, in the same proportion we bring those
branches into the domain of exact science, and break
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down the line of demarcation which hitherto seemed
to separate them.
The sciences of statics and dynamics, of equilibrium Common
grounds of
and motion, have been represented by some writers statics and
dynamics.
as based on inherently distinct principles : but it is
at once a more satisfactory, and as I believe a more
true, view which connects them by the consideration
that the simplest cases of equilibrium or rest cannot
fully be demonstrated without an explicit or tacit
reference to the idea of motion * : which thus far
helps the more general consideration of the ultimate
unity of all sciences.
The explanation of the precession of equinoxes
(the same in substance as that of Newton, more
circuitously followed out) by the direct application
of the composition of rotatory motion announced by
Frisi, and imitated by the rotatory apparatus of
Atkinson and Bonenberger, exhibits a peculiarly
striking exemplification of unity of principle in
passing from such phenomena, vast in their relations
both to space and time, to the identical cases pre-

* See mv " Essay on Necessary and Contingent Truth," Ashmolean
Memoirs: Oxford, 1847.
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sented in the deviations of rotatory projectiles *,
the cases of spinning tops in stable and in unstable
equilibrium, and the various paradoxical effects pro
duced by the gyroscope : all, however diverse, direct
consequences of one simple law.f
Polarity reThe idea of " polarity," to which such mysterious
duced to
r
J'
J
resolution importance has been attached, has been sometimes
of motion.
r
imagined to involve some essential peculiarity sup
plying an appropriate characteristic conception to
mark a distinct class of physical phenomena.

But

this once marvellous notion, in the instance of light,
has been reduced to a simple case ofresolution ofmotion ;
and there can be as little doubt that the progress of
inductive generalisation, and the application of mathe
matical principles, will, sooner or later, reduce other
instances, at present provisionally designated by the
same name, to equally simple modes of action.
Dynamical
And with respect to the phenomena of optics
theory of
waves.
generally, how completely remote do they appear
from all notions of mechanical force?

yet, by the

* See a Memoir bv Prof. Magnus, translated in Taylor's Foreign
Mem, N.S. pt. iii. p. 210.
t The Vignette at the head of this Section represents the apparatus
as constructed on a large scale for lecture illustration at the Royal
Polytechnic Institution.
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mathematical labours of Fresnel, Cauchy, and others,
these seemingly remote appearances have been con
nected with a recondite theory of pure dynamics;
which, followed out through a complicated train of
deduction, ends in reducing nearly all these pheno
mena to the results of certain minute motions, sub
sisting and excited among a system of imaginary
molecules acted on by attractive and repulsive forces,
and subject to external agitation.
So, again, when electric and magnetic action were Electro
magnetic
reduced to systems of currents by the researches of currents,
numerous and distinguished co-operators, in follow
ing out the great principle disclosed by OErsted,
there was a direct approach to ideas of motions in
definite directions, which supply the abstract in
dications of force ; and though the subject has even
yet been but imperfectly followed out, we perceive
the direction it is taking, and must eventually take,
towards satisfactory explanation, in a reduction to
simple dynamical principles.
One of the most remarkable approaches (as yet Supposed
case of inquite in obscurity) which has been made towards terference
in galvanic
a connexion in principle between two branches of action,
science apparently remote, is that of a peculiar
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action of a galvanic current exhibiting all the
marks of a case of interference, in the experi
ments of Mr. Grove.*

If this should be followed

out by a more close analysis, so as to show a real
action of the kind, the analogy of galvanic action
with a system of vibrations of a fluid analogous to the
luminiferous aether as its cause, would open the way
to a generalisation of the highest and most valuable
kind.

And further, it may not be altogether incon

ceivable that two sets of such vibrations, which, by
superposition, give rise to elliptic vibrations, may be
connected with the formation of currents running
round the wire, by which so many of the phenomena
are represented.
Molecular
forces.

Again : to insist on an essential scientific distinction between molecular forces and those acting on
matter in larger masses, as the characteristic basis of
a peculiar science, tends to isolate this branch from
ordinary dynamics, to which we should rather seek
to assimilate it.
In the same way the broader distinction between

* Phil. Trans. 1852. Part I. Some highly interesting facts, apparently
corroborative of this idea, though possibly a different case, are described
by Dr. Robinson of Armagh. Proceedings of Royal Irish Academy, Jan.
14. 1856.
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mechanical and chemical action tends equally to Chemical
forces.
break up the idea of that essential and fundamental
unity which the philosopher is persuaded must really
subsist between these invisible actions of atoms on
atoms, and those more obvious, only because on a
larger scale, of worlds on worlds.
The distinction of molecular forces, there can
he no doubt, marks merely a present line of de
marcation from ordinary mechanical forces, which
will at some future time be effectually broken down,
and the two classes reduced to one higher genus.
Chemical action, again, we may be assured, differs
from mechanical only in our existing state of ig
norance ; but they will doubtless at some period be
assimilated by the discovery of a common principle of
equilibrium and its disturbance. Even in the present
state of our knowledge, molecular forces have been
shown with great probability to be reducible to a
common theoretical expression with that of gravi
tation in the speculations of Boscovich and Mossotti.
Again, the mode of aggregation of many of the cosmicai
stellar clusters, as described by recent observation, is
regarded by some very eminent philosophers as
evincing the action of forces of a peculiar kind
E 2
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different from those of gravitation.

Should this

52

prove to be the case, it would in no way derogate
from the universality of some law of aggregation of
matter, that a different species of law may prevail in
those vast distant portions of the universe, which,
when it shall have been investigated, may prove a
more comprehensive kind of force, of which gravi
tation is but one form or modification.
Outstanding excep
tions remain for
analysis.

But if any such apparently outstanding exceptional
case were fully made out rightly to claim the title of
involving an entirely new principle, still the inductive
method would only mark out that principle as a
legitimate subject of future analysis ; and we might
be assured that in the successful course of such ana
lysis at some future period, either this new principle
must fall under some already recognised principles,
or those recognised principles must fall under it.

DistincThere may no doubt be a practical convenience
tions tem
porary and in retaining some distinctions of this kind to preserve
provisional.
arrangement in our subjects ; but to attempt to fix
them as essential foundations of real philosophical
distinctions, seems to be reversing the proper order
of inductive inquiry.

Provisional and temporary

distinctions for classification, indeed, we may with
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convenience and advantage often make between
different tranches of science in regard to the modes
of reasoning and nature of the leading ideas appro
priate to them ; but it is essential to remember that
these distinctions are only provisional.
But in contemplating the unity of sciences, an Alleged exception as
exception has been alleged in reference to geology. t0 B*°l°8yThe entire relation in which it stands to other
branches of inductive science, and even its inductive
character altogether, has been sometimes disparaged.
Comte has denied it any place whatever in the scheme
of " positive philosophy," * and possibly some hypo
theses which have continued to be occasionally in
dulged in, in connexion with that science, might not
unnaturally have influenced him in entertaining a
prejudice against it.
Yet this science, when rightly pursued, is emi- Not real:
geology an
nently inductive. From its very nature it combines inductive
ence.
the resources of a variety of other sciences ; dynami
cal, hydrostatical, chemical, and especially physio
logical, and being thus entirely dependent on these
other branches of inductive philosophy, itself acquires
a perfectly strict inductive character.
* See Appendix, No. XI.
E 3
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When, at the present day, it exhibits to us, pre
served in their stony sepulchres, the successive varie
ties of organised structures, as they lived and moved
in the same world, subject to the same immutable
laws, mechanical, optical, and physical, uninterrupt
edly in operation through all the incalculably vast
periods of past time, it is an entire departure from
No really
different
causes
referrcd to.

all just appreciation of the unity
J of science and of
nature to imagine
that any
e>
J essentially
J different laws
of vitality then prevailed, or that the changes in
organised life thus brought to light were governed
by any totally different series of causes from those
now in operation of a peculiar and mysterious kind.

The evidence of
geology not
different in
nature from
that of
other
sciences.

Yet some seem to have supposed that the reason.
.....
mg of geology ought to rest on something distinct
,
,
from that of the experimental sciences, — inasmuch
as it refers to events which have so long since passed
away, and which we cannot recall for examination,
while the very terms "palceozoic " and " palatiology,"
might seem to insinuate that we are concerned with
an order of causes belonging to the past, different
from those now in action, — a distinction just as
unphilosophical as that of the peripatetics, who drew
a distinction between " natural and violent " motion,
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and ascribed the terrestrial motions and the celestial
to distinct causes.
Induction has no reference to distinction of past
or present ; if phenomena have been locked up for
ages, yet, when once thrown open to us, they become
objects of the same kind of investigation as those
occurring at the present day.

The investigation

and restoration of the remains of a Saurian imbedded
millions of ages ago, is an operation of precisely the
same kind as the post-mortem examination of the
subject of yesterday.
The inductive philosopher is convinced that the uniformity
.
of nature in
universal subordination of causes must hold good time and
space.
equally in time as in space; that as there is no
region, however distant, in which physical laws do
not apply, or in which, if as yet unknown, we are
not fully warranted in feeling an assurance that they
must apply ; so in time there is no period, however
remote, at which we can legitimately imagine the
chain of physical causation to be broken, and to give
place to disconnected influences of a wholly different
kind.
More recently, the investigations of Mr. Hopkins Geology »pproximathave tended to connect geology even with dynamics ing to an
E 4
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and mathematical laws, and thus to establish its
m
relation, not merely to the inductive, but even to the
exact sciences : not that that name implies any real
difference in nature, but merely marks the degree
of perfection to which any branch of science has
attained.

If, then, from the examination of pheno

mena actually existing, and going on around us, we
turn to the past, the rules and principles of inductive
investigation will apply with equal force and pro
priety to phenomena which teach us the successive
and gradual changes which the crust of the globe
has undergone, and lead us to trace them as far back
as we can towards its origin,
inauence of
The great principle which forms the basis of all
time ad
mitted,
inductive geology — the analogy of existing causes
in explaining past changes must, however, be dis
tinctly understood, and, in fact, is so interpreted by
its best advocates, not merely as restricted literally
to those identical natural operations which we see
going on, and completed, daily before our eyes
within the limited moment of time to which our
observation extends.
It would not fully vindicate its own power, if it
did not include in the general analogy the influence
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of some elements incapable, from their nature of
direct verification from our own experience, such as
are due to the influence of time, especially of
unlimited periods of time ; and in illustration of this Illustration
from formidea we are reminded of some changes even in more atlon of
coal and
limited periods, which, though in their nature and diamond,
results simply chemical, are yet such as cannot be, or
at least have not been, produced 'in our laboratories.
We may take as instances the formation of coal and
of diamond; while on a grander scale we are under
the necessity of acknowledging the long series of
changes which must have accompanied the gradual
cooling of the earth, an unavoidable inference from
the fact of existing central heat.
Real inductive principles thus tend to reduce to Misconceporder those phenomena which have appeared to some duration?8
to present so much more strongly marked vicissi
tudes only because we are apt to crowd the events
together in the long perspective, and measure them
too much according to our confined ideas of dura
tion.
In speculations on changes where, it is alleged, Theory of
convulall applications of known causes fail, it has been sions.
the favourite resource with some to appeal to mys-
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terious revolutions and occult operations of a kind
ill-explained, and even supposed to be inscrutable
to our faculties, but tbus the better calculated to
dazzle the many with their imposing pretensions.
Of an uninBut in the spirit of true induction we have no
ductive
character. right to imagine that any of the events or changes
of past epochs, however apparently inexplicable,
can be rationally set down as events of a different
kind and order from those now going on, or as in
terruptions of the settled order of natural causes.
Uniformitarianism
and catastrophism.

Difference of opinion indeed may subsist as to
the greater or less frequency or intensity of volcanic
action, of fractures and dislocations, of variations
in climate, of changes of condition due to the
cooling of the terrestrial nucleus, or the like, iu
past epochs.

But these, while they are on all

hands allowed to be fair and legitimate topics of
philosophical debate and inductive inquiry, would
be most unduly exaggerated if supposed to mark
any such real or fundamental difference in principle
as to constitute two really distinct geological schools.
They are questions merely of degree, not of kind or
of principle.
Yet, in the language often used, the "uniformi
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tarian " view would seem to be represented as an
hypothesis to be fairly weighed against another
antagonistic * catastrophic " theory.

If the terms

are to be understood with any such difference of
sense as that thus implied, I conceive it appears that
the two theories respectively occupy totally different
grounds.
The " uniformity " principle would mean simply
the proper extension of inductive analogy and the
law of continuity, even if not yet sufficiently sub
stantiated in detail in each particular instance ;
while

the " catastrophic "

hypothesis seems of

an essentially uninductive nature, and appeals to
ideas remote from true analogies, confessedly re
sorted to on the very plea of the failure of explana
tion by natural causes.
But, in such cases, the evidence of a violation of
the uniformity of nature is purely negative: with
all analogy against the reality of the exceptions,
they can be such only to our present ignorance : the
apparent anomaly is but a part of a more com
prehensive law, ill understood; — a modi6cation of
its continuous action in reality equally regular,
though not as yet fully made out or reduced to
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Geology thus kept pure from the introduction

of fanciful and unphilosophical hypotheses eminently
conforms to the type of unity which binds together
the whole range of inductive science.
Revolutions
The unity of sciences is not impaired, but insured
in science
only pro- and promoted, by those mutations which any of its
gressive,
branches may seem to have undergone. All real
science is in a state of perpetual change.

These

changes have now and then been fundamental and
revolutionary, and similar fluctuations are perpetually
going on in lesser details.

But this in no way makes

science itself unstable or fluctuating.

The change

is always of one character, and that no other than
the very nature of the inductive philosophy requires:
a change from anomaly to regularity, from hetero
geneity to analogy, from confusion to order, from
interruption to continuity, from artificial dogmatism
to the simplicity of nature.
Discoveries
Every branch of science approaches perfection and
superseded
only by
stability as it more fully approaches to and realises
greater im
provements, the grand principle of unity. It is the test of the
real advance of discovery to exhibit a progressively
increasing conformity to these great principles : an
advance

which will not require a retreat, — the
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erection of a structure which will not require re
modelling.
Every philosophic research or conclusion, at pre
sent of the highest importance, must expect to be
reduced to a subordinate place : every method now
most justly esteemed must look to be superseded
by greater improvements : but nothing will deprive
such really great discoveries of their place in the
page of history —their lustre will but be increased
by the brilliancy of newer results, to which they were
the necessary preliminaries.
Such mutations are sometimes made a topic of
reproach, but only by those who are hostile to
science from entire ignorance of its principles ; they
may learn to observe that these changes are all in
one direction : they are all steps in advance towards
a higher and more enduring system— all future pro
gress must be in the same direction ; we shall never
see a recession from the more natural towards the
more mysterious ; from the recognition of regulated
causes, law and order, in a retrograde course towards
arbitrary or fortuitous influences.
In the study of nature all things are at first pre- Advance
sented to us in an obscure and mysterious form,—their cism t<>y
reason.
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shape and outline is but dimly seen, — we are lost
amid a mass of heterogeneous elements of crude
materials, unconnected facts, disordered imaginations :
the first attempt is to refer them to imaginary and
mysterious relations, occult virtues, efficient causes,
sympathies, antipathies, affinities, polarities.

But all

this mystery and confusion, it is the very business of
sound philosophy to analyse—to clear up by luminous
distinctions, and reduce to intelligible conceptions ;
and though some sound philosophers may continue
provisionally, or for convenience, to use some of the
same terms, yet they carefully distinguish them as
nothing more than terms of convention, however
inferior apprehensions may be misled to mistake them
for realities.

So long as mystery continues to haunt

us we have not really entered on the domain of philo
sophy — where science begins there mystery ends.
To recur then to mystery as the end of philosophy,
is to invert the order of things.

But there is nothing

at variance with this rule in tracing the indications of
mind, which necessarily result from the manifestation
of design and harmony in those universal laws
which are the very clearing up of physical mystery.
Applied to
several
sciences.

Most sciences had their origin in the clouds of
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mysticism, and thus occasionally long retain some
tincture of it.

Astronomy arose out of astrology,

chemistry out of alchemy, and geology out of a
theological cosmogony.

Geology, indeed, being the Advance of
geology.
youngest of the inductive sciences, has naturally
in the course of its rapid growth, within a brief
period, exhibited more of those changes from mysti
cism towards rationalism than any other branch.

It

is but a short time since the whole science consisted
of little better than a few detached general facts,
connected by arbitrary hypotheses, and conformed
to the language of dogmatic belief.
With an increasing recognition of true inductive
principles, we have witnessed progressive improve
ments in the philosophic character of the theory and
candid retractations of opinions once warmly upheld,
chiefly on grounds alien from those of science.

Yet

these concessions perhaps were made more from the
disclosure of a few contradictory facts in particular
instances, than from any perception of broader philo
sophic principles as those which in the first instance
ought to have formed the basis of the whole science ;
and, perhaps, such principles are hardly yet uni
versally recognised in their full force and extent.
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Those who continue really to indulge in the visions
.
_
which misled geology in its infancy, the dreams of
universal cataclysms, and sudden creations, of a kind
wholly remote from physical analogies, and to which
it would be wrong to seek to apply physical ex
planations, so far place their speculations out of the
pale of the inductive philosophy.
But the influence of such artificial theories we
may he assured will in time entirely disappear, and
all true cultivators of science will come to regard
such distinction of schools in no other sense than as
we now speak of Ptolemaists and Copernicans,
Cartesians

and Newtonians:

these anticipations,

however, are far from being yet generally realised.
Many who smile at the fancies of a Whiston or a
Buffon are scarcely less under the dominion of ideas
of very kindred origin.

Those who disown dogmatic

authority to teach the mode of formation of the
earth's crust are yet often not exempt from prepos
sessions equally narrow in speculating on the pro
bable order of creation, the succession of species, or
the relations of our globe to other planetary and
stellar worlds.
Tendency

But to minds duly impressed with the great principles
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of analogy, law and order, all anomalous imaginations to principle
of unity.
derived from sources extraneous to science will dis
appear.

The increasing tendency of all research

towards harmony, simplicity, and unity of character,
will be recognised as a pledge of its ultimate rea
lisation : and even conjectural hypotheses, confess
edly a mere indulgence in philosophical romance,
provided it be strictly philosophical, will be hailed
with satisfaction "as helping out the general con
ception and keeping alive the spirit of analogical
inquiry.
But a yet more serious question, of the same kind second al
leged exas that referring to geology, has been raised with ception in
the science
respect to the sciences of organisation and life : which of organisa
tion and
are sometimes supposed to involve altogether a new life.
class and order of ideas of so peculiar a kind that
they must stand out as entire exceptional cases to
the general unity of the sciences.
Now it will on all hands be allowed that these peculiar
•
difficulties
subjects are as yet but imperfectly understood, and of the sub
ject.
a large range of inquiry connected with them still
involved in obscurity.

And if from external pheno

mena we seek to advance to their causes and prin
ciples, it is of course most fully admitted that of the
F
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ultimate causes of organisation and life we cannot
at present attain to any satisfactory explanation, or
even form any definite conception.
But hence we find many in treating the subject
commonly set it down as in its own nature something
essentially mysterious and inscrutable : as referring to
an order of causes altogether distinct, wholly dis
connected with those of any branch of physical in
vestigation; as involving functions and operations
wholly sui generis: and not only that we cannot
explain them on any merely physical principles, but
that we ought not to attempt to do so: that they
are of an order wholly transcending such inquiries ;
beyond the power of our faculties to apprehend;
and ought to be kept apart, as being indications
of a special and mysterious principle which it would
be presumptuous and immoral to attempt to inquire
into.
Not really
Everything doubtless is mysterious till it is made
mysterious
_
"
orinscru- known, but the inductive inquirer will never alUble.
low the apparent obscurity of a subject to oppose
any barrier to the endeavour to make it clear.
Nothing can be more mysterious than gravitation ;
but that does not hinder the philosopher from in
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vestigating its laws, or thence, as far as lie can,
penetrating towards its principle.

Electricity and

magnetism, thunder and lightning, were perfect
mysteries a century ago.

Instead of allowing any

such prepossessions to paralyse his researches, the
inductive philosopher would simply seek in regular
order, first to determine the external conditions and
laws of life, themselves as yet far from being well
understood.

Until these are known, he might reject

as premature, or at least regard as wholly conjectural,
all attempts to speculate on their higher laws or
physical causes : yet not less confidently would he
be assured that these more interior causes will
one day come to be known ; just as surely as
the proximate laws will be accurately traced and
reduced to that determinate order which undoubtedly
in reality pervades them, but of which we have at
present only the most imperfect glimpses, yet which,
imperfect as they are, are the true openings to the
ultimate inductive knowledge of causes and prin
ciples.
There have not been wanting, indeed, attempts at Proposed
hypotheses
theorising on the subject : various hypotheses have of the vital
principle
been started as to the nature of the " vital principle," often falla
cious.
t 2
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and the question discussed whether life is the result
of organisation, or organisation of life.

Some have

referred to more particular modes of action, such as
electric currents flowing through the nervous system,
or the like ; and have represented animated beings as
in fact nothing more than walking galvanic batteries ;
all these, and many similar theories, may be utterly
fallacious and erroneous; and the opponents may
triumph and revel in the real or supposed refutation
of them.

But all this in no way affects the con

viction of the existence of some physical principle,
the cause of the vital functions, as yet, indeed,
unknown, but which nevertheless will, at

some

time, become as well determined as the principle of
respiration or the circulation of the blood are at
present.
Again, though chemical analysis has reduced or
ganised products to determinate elements, yet it is
made a matter of no small boast by some, that no
chemistry can reproduce an organic substance, or
invest that organised substance with life : and eager
and loud was the triumph of those who conceived
they had refuted the alleged results of Messrs.
Crosse and Weekes, and bitter the abuse and ridi
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cule heaped upon them for believiDg that they had
evolved insect-life by galvanism.
All such experiments may indeed be fallacious and But *ome
physical
premature ; and we may be as far as possible from cause of
life.
at present penetrating the secret of vitality, or the
precise mode of its connexion with the bodily struc
ture and the chemical changes elaborated by the
various organs.

But the truly inductive inquirer

can never doubt that there really exists as complete
and continuous a relation and connexion of some kind
between the manifestations of life and the simplest
mechanical or chemical laws evinced in the varied
actions of the body in which it resides, as there is
between the action of any machine and the laws of
motion and equilibrium, — the weaving of cloth by
a power-loom and the principle of latent heat : and
that this connexion and dependence is but one com
ponent portion of the vast chain of physical causa
tion whose essential strength lies in its universal
continuity, which extends, without interruption,
through the entire world of order, and in which a
real disruption of one link would be the destruction
of the whole.
The principles of inductive science apply to all
r 3
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All nature physical truth and the investigation of all physical
subject to
law and
causes. The laws of order, uniformity, and conorder.
tinuity helong to all parts of the material world :
and in this order and continuity animal life is in
cluded.

From the lowest mechanical or chemical

influences on inorganic matter, there is an unbroken
series to the first manifestation of organic changes ;
and from these again — from the lowest vegetable
or zoophyte up to the highest mammalia — there is
entirely one continuous progression, its connexion
from one term to another being carried on through
absolutely insensible degrees and shades of diffe
rence.
Humboldt observes, — "All myths about impon
derable matters and special vital forces inherent in
organised beings, only render views of nature per
plexed and indistinct."*

It is the unbroken preser

vation of this continuity which assures us that the
nature of the vital principle must be sought for by
no occult or mysterious process, but only by the
patient application of the same inductive processes
by which other physical principles have been and

* Cosmos, 69. transl. 1845.
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always continue to be gradually cleared up and
elicited ; and by the operation of which, we may be
assured, this hidden spring of life will, at some time,
be disclosed, and brought out to occupy its place in
harmony with all the other great principles of the
universal cosmos.
But there is another plea on which the phy- Physiology
supposed
siological sciences have been sometimes supposed distinct, as
founded on
to stand apart from other branches. It is alleged final causes,
they are characterised by involving the peculiar and
distinctive idea of organisation, that is, an idea essen
tially involving the conception of design or intention,
and have hence been referred to a separate principle
called teleology.
This, however, appears to me a distinction un
founded in itself, or rather founded on an incidental
and not on an essential, distinction, and referring
rather to the narrower view of this class of investi
gations as followed by an older and less advanced
school; whereas in their more modern extension,
they imply a more enlarged principle, and one
closely accordant with the extension of analogy
and the unity of science.
It is of course obvious that throughout these
F 4
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The distinction
not tenable.

LEssay L § n.

sciences, perpetual instances of such adaptation of
structure to the ends and purposes of life are
abundantly manifested ; and it is no less evident
that they force themselves on the mind with that
peculiar, immediate, and irresistible kind of effect
which is justly dwelt upon by most writers on the
subject, and admitted by all inquirers in such mul
titudes of convincing examples.

On these, however,

it is not my object to enlarge here ; the present
question is as to the precise philosophic analysis
of the case with reference to the classification of
sciences.
So rapid is the mental operation by which the
inference of design in these cases flashes upon us,
and so immediate is the impression, that it may seem
almost to precede, or at least to go hand in hand with
observation, without waiting for formal deduction :
so that we may not unnaturally deceive ourselves,
and may sometimes mistake it for an intuitive notion,
acquired antecedently to the actual examination of
organised structures, and may even imagine (as some
have even maintained on philosophical grounds) the
idea of a purpose, an end and means, is an integral
part of our very idea of an organised being.

Yet
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when we analyse our conceptions more strictly, it
must be apparent that our very notion of the exist
ence of organised beings must be acquired in the first
instance from observation — including the observation
of ourselves: and this constitutes so constant and
universal a case of experience, that it may well seem
an idea whose origin we may set down as con
temporary with our earliest exercise of consciousness
and thought.
It is, however, in strictness, not merely from Not essen
tial, but In
observation, but by a considerable exercise of in- cidentai.
ference and deduction, that we can legitimately
arrive at the notion that an animal " is intended to
live ; " it is derived from the study of its organisation :
whence we are led to look to the subserviency of its
parts to the purposes of life and enjoyment.
The idea which we form in general of an organised
body, no doubt practically involves that of parts mu
tually dependent and adapted to each other ; but this
is an inference, and the relation which it establishes is
one in no way essentially differing, in this respect,
from that existing among the component portions of
a moving machine, or even of a stationary arch;
though certainly differing in the degree of compli
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cation, as in the higher and more varied and multi
plied design and object evinced in their structure.
There is no essential distinction in kind between our
conception of the one or the other.

It is true we

soon come practically and habitually to include these
effects in the complex current idea of an organised
being, and are unconsciously and involuntarily led as
it were to connect these conditions with the idea of
plan and intention, and to assume the relation of these
as that of ends and means.

But we are here con

cerned only with the analysis of our ideas.
More enThat a combination of arrangements, perhaps
Urged views
necessary, even complicated ones, which answer a purpose
whose practical importance is obvious, and where the
relation of one to the other as end and means almost
forces itself on the mind the moment we contemplate
them, must produce a high conviction of design, is as
indisputable as it is invaluable in the high argument
of which it forms a part.

But such instances arising

in the contemplation of organised structures do not
stand in any way peculiarly distinguished in their
nature from other cases of the like adaptation of
means to an end in the wider arrangements of un
organised matter.
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It may readily be granted as the fact, that several Discoveries
made by
remarkable physiological discoveries have been help of final
causes; only
made in consequence of the habit of looking at final as hints,
causes in animal structures.
prove ?

But what does this

Reduced to its proper place in the philoso

phical system, the case is simply this : most disco
veries in physical science are originally prompted and
suggested by some previous conjecture.

Nothing can

be more fruitful in furnishing such conjectures than
the habitual recourse to instances of adaptation to
an end in organisation already known, whence the
enlightened physiologist often receives the most
valuable hints and frames the most probable con
jectures as to those which are as yet unknown.

The

value and force of such conjectures in general depends
on the happy preservation of analogy ; and that ana
logy is in these cases most likely to be traced in the
connected series of means and ends.
The object is not in this place to enter on the unity of
mi.
composition
general argument of " final causes : and in re- the true
principle of
ference to the present subject I will only remark, philosophi
cal pbysiothat the wider extension of physiology by the intro- logy
duction of the more enlarged and modern principle
of " unity of composition," besides its proper claims
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as the basis of all great and scientific conceptions
of such subjects, is also remarkable in this respect,
that it leads us more directly to recognise the proper
place of physiology among the sciences as exhibiting
it more clearly in its relations to that unity of prinHence
unity of
physiology
with other
sciences.

ciple which pervades them all.

There is nothing

exclusive or peculiar in the study of organised
bodies ; it involves no essentially characteristic idea
distinct from other branches of physical investiga
tion, but, like them, tends to the grand conclusion
of a reference to common and high principles of
unity and harmony of plan and design throughout
nature.

Difficulty as
But the most difficult, and at the same time the
to including
m
m
....
man in the most important question in any theory of this kind,
series of
nature.
has been raised on the ground of its relation to the
nature of man.
It will, however, hardly be denied that man, con
sidered in his animal nature alone, is very little supe
rior to brutes, and in some respects inferior.

In

the scale of mere animal organisation, the difference
between the lowest human form and the highest
monkey is not greater than between one class of
monkey and another.

Whatever difference of opi
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nion may have arisen on this subject of a moral and
metaphysical kind, yet it is on all hands allowed that
man has to a certain extent a nature in common with
brutes : and we may avoid all cavil if we simply
assert that man, in so far as he partakes in a nature
common to brutes, is along with them, in that respect,
a part of the same scale and system of organised life.
Tn so far as his animal nature, functions, and in- Distinction
!• i 3 • i
of man's
stmcts are concerned, they are linked in the same nature;
animal and
chain of continuity with the order of other material higher,
existences.
To what extent mind and volition, especially in
their lower functions, in man are different from the
corresponding manifestations in inferior animals, is
doubtless a very important question of psychology.
To draw the line may be difficult or impracticable.
Without pretending to determine such a point, we
may safely say that, in so far as they belong to the
animal part of man's constitution, the question as to
the nature of such manifestations of intelligence may
be a question of degree, and may be philosophically
treated as connected with other questions of man's
physical development, as part of the great scale of
natural existence, governed by natural laws as yet
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very imperfectly known, but fairly subjects of in
ductive inquiry.

The question of an intellectual

principle, in so far as it is of a metaphysical kind, can
in no way affects the continuity of man's physical
nature with the rest of the material order of things.
Man's
But the more important question refers to the
spiritual
nature of a further assertion of a distinct moral and spiritual
different
order of
nature or principle existing in man, and all the
ideas.
higher relations consequent upon it, which place the
nature of man in this respect in a category altogether
different from that of inferior animals.
Now on this most important point I would only ob
serve one thing in reference to our present subject :
the assertion in its very nature and essence refers
wholly to a different order of things, apart
from, and transcending, any material ideas whatso
ever : hence it cannot be affected by any considerations
or conclusions belonging to the laws of matter or nature.
Man con- In a word, man's nature and existence on earth is in
nected in
.
the natural nothing of a peculiar kind, and in noway violates
series.
.
the essential unity and continuity of natural causes : —
in regard to man's animal nature, because, so far as
that extends, it wholly belongs to the physical order
of things ; — in regard to man's spiritual nature,
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because, so far as it is properly such, is avowedly
independent of all material considerations, and is there
fore relieved from all possibility of connexion, or col
lision, with any physical truths, or theories.
Man considered in his animal nature, and as
a part of the physical order of things, is, beyond
doubt, just as much subject to the universality of
natural law and order, as any other portion of
animated nature.

But there are those who take

great exceptions to assertions of this kind as con
sidering them of a nature lowering the dignity of the
human race, and degrading to man's superiority.

I

reply to such objections, by observing that man's
superiority is in no way compromised, to whatever
extent we carry such observations ; because his real
superiority consists not in the physical but in the
moral and spiritual part of his nature : and this is
admitted by the objector to be of a kind altogether
distinct and belonging to a higher order of things,
not amenable to any physical considerations.

Some,

indeed, maintain that it is difficult to draw the line,
or to say, what part of the complicated tissue of
the human constitution can be properly said to be
physical and what moral.

And some even contend
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that the moral is more entirely absorbed and in
cluded in the physical than others will allow to be
compatible with spiritual and religious considera
tions.
I do not enter on any discussion as to how far the
physical and the metaphysical part are psycholo
gically distinct.

I would concede that they may be

to any extent closely dependent upon each other or
intimately combined.

But to whatever extent we

may advance, or recede, whether towards the more
spiritualistic

or towards

the more materialistic

view, still to refer to the consideration of thought,
volition, mind, or spirit in a metaphysical, moral,
or spiritual point of view, is professedly to enter
upon a new world, out of the region of physical
investigation and belonging to the province of a
higher order of inquiry, with which that of physical
causes has nothing in common.

Thus to whatever

extent the dominion of physical investigation may
be pushed forward, still the realm of moral and
religious truth remains uninvaded.
similar
distinction
as to the
past.

As, then, the foregoing consideration refers to the
study of the existing relations of organised life and of
man's nature, so far as it belongs to animal existence ,
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so the same principles equally apply to the investiga
tion of its past history and origin, so far as we can
trace it.

We need seek no more for peculiar or

occult causes in the one case than in the other.
If we admit that the earth, being still hot inter
nally, must have cooled at its surface, and that this
cooling must, in its progress, have caused contortions,
dislocations, upheavals of strata ; and again, that the
waters charged with matter must have deposited it ;
and that the various crystallised bodies and metallic
veins must have been formed during certain stages
of these operations, — it is only by parity of reason R11(]jments
affirmed that the rudiments of all organic as well as ?fCai"things
inorganic products and structures must have been mjvaimass.
evolved in like manner, as they were alike included
and contained in the once fused, and therefore once
vaporised or nebulous, mass.

In that mass all kinds

of physical agents, or the elements of them, thermotic,
electric, chemical, molecular, gravitational, luminiferous, and by consequence not less all organic and
vital forces, must have been included.
Out of it in some way, by equally regular laws in
the one case as in the other, must have been evolved
all forms of inorganic and equally of organic existence,
G
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— whether amorphous masses, crystals, cells, monads,
plants, zoophytes, animals, or man, — the animal man ;
the spiritual man belonging to another order of things,
a spiritual creation.
Conclusion.
From this brief discussion, which was rendered
necessary in order to meet some apparent exceptions
Unity of
to the general view and assertion of the unity of
sciences re
presents
sciences, we may
unity
of
J now return to the main conclusion,
nature.
equally valuable in regard to the view it tends to
open of the study of the sciences and their relation
to each other, as in its bearing on higher inferences
which are the crowning pinnacle of scientific truth.
Sciences in
All science then is emphatically one : in all its parts
different
stages of
and branches, however apparently distinct, or snpadvance.
posed to involve peculiar modes of thought appropriate
to each, we find, on close examination, that all such
distinctions are but temporary and provisional, and
that what appears peculiar is so only because the in
vestigation in different parts of science is in different
stages of progress.

In one it has arrived at no

more than a description and classification of pheno
mena, or even of the materials whose phenomena, we
propose to study; in another we have been able to
reduce all phenomena to laws of high generality,
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and those laws to simple principles of force and
motion of the most elementary simplicity and the
highest generality ; and between these extremes
there exist all varieties of intermediate stages.
But all* sciences approach perfection as they ap- Mi sclen(,es
proach to a unity of first principles, — differently towards*
applied, indeed, according to the different nature of un0^!°fthe
the material objects contemplated, but in all cases naturerecurring to or tending towards certain high ele
mentary conceptions which are the representatives of
the unity of the great archetypal ideas according to
which the whole system is arranged.

Inductive

conceptions, very partially and imperfectly realised
and apprehended by human intellect, are the ex
ponents in our minds of these great principles in
nature.
The great inference of uniformity is corroborated
not only by the successively more and more com
prehensive laws of nature, which science exhibits,
but by the very possibility of the existence of such
a thing as systematic science : not only by the ac
cumulative proofs existing in nature, but by the
marvellous adaptation and harmonising disposition
a 2
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of the human mind for appreciating and discover
ing them : not only by the occurrence of natural
events in invariable order, but also by the possi
bility of expressing them by laws

conveyed in

exact terms, and of advancing deductively to the
prediction of other phenomena.

Thus, even this

preliminary condition of all inductive inquiry affords
confirmation of the principle of unity of design,
connecting the physical with the intellectual world ;
and this in a still higher degree, as all sciences are
seen to tend towards unity.
Our con-'
ceptions of
natural
order the
reflexion of
the reality
in the «upreme
mind.

The actual laws and profound principles which
regulate the mechanism of the universe are the
originals, the conception and expression of them in
the mind of man, only the copies.

The vast assem-

blage of physical causes, whether the great principles
of cosmical forces, or the minutest molecular affec
tions, — as they exist in the heavenly spaces or
among terrestrial atoms, are the realities : the exposi
tion and demonstration of them in the mind of the
philosopher only their images.
All science is but the partial reflexion in the
reason of man, of the great all-pervading reason of
the universe.

And thus the unity of science is the
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reflexion of the unity of nature, and of the unity of
that supreme reason and intelligence which pervades
and rules over nature, and from whence all reason
and all science is derived.

86

§ III.— THE UNIFORMITY OF NATURE.

" The harmony of creation is such, that small things constitute a
faithful type of greater things." — Jeremiah Horrockb, 1637.
Hindrances As real physical analogies form the true ground of
from false
analogles.

inductive speculation, and the power of a right apprehension of them confers that inductive foresight
which leads to successful discovery, so there are
many false views of analogy to be carefully guarded
against, involving misconceptions of the relations of
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physical facts, and leading to mistaken theories and
unphilosophical hypotheses, which retard instead of
promoting science.
In the earlier stages of induction, laws are as- Exceptions
and anosigned of a limited character, circumscribed by many maiies
maintained
reservations, and qualified by various exceptions and as real
principles.
anomalies, real or apparent, yet which must be at
least temporarily and provisionally noted as such.
Yet it has sometimes happened that such limited
views have been converted into positive and general
dogmas, from neglecting the obvious caution of
always speaking of them as provisional
Thus sometimes, on the one hand, an unduly Authority
of a name.
limited and restricted view, cautiously entertained by
a great philosophical leader, may have been caught
up by his followers, misunderstood, and invested
with a false character and importance ; or, on the
other hand, crude ideas may be sometimes hastily
thrown out by a great master mind, as first tem
porary or tentative hypotheses, and then come to be
treasured up as absolute dicta by his less discerning
disciples, and so have acquired the stamp of per
manency, to the great and serious hindrance of
scientific progress.
G 4
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imtionThe once common use of the term " irrationality "
ality of dis
persion of of the prismatic spectrum, implied the prevailing
light.
prepossession that it might be expected to be " ra
tional," or follow the same proportion in all media ;
whereas, in fact, great difference of ratio prevails.
This erroneous first conception long retarded dis
covery.

It, however, shelters itself under the au

thority of Newton, who assumed it without question,
perhaps even as a natural consequence, from the fact,
that as spectra given by prisms of all substances are
analyses of white light, and can be recompounded
into the same white light, the ingredient tints must
in all cases be in the same proportion.
Coral reeft.

Nothing could be more marvellous than the hy
potheses once universally in vogue as to the form
ation of coral reefs, rising up in so inexplicable a
manner from the depths of the ocean ; until, by the
application of a more correct knowledge of the na
tural history of the animals, and a simple reference
to the common geological phenomena of subsidence,
Darwin has divested the whole history of its mar
vellous character, and restored the equilibrium of
inductive uniformity.
When the asteroids were first discovered, an
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eminent astronomer maintained that a large planet Hypothesis
of asteroids
once moving at their mean distance had exploded, of from the
explosion of
which they were the fragments. Strange as this a planet,
hypothesis was, it was generally adopted by philo
sophers, and even calculations were entered into to
assign the place at which this marvellous catastrophe
took place, and the directions followed by the frag
ments.

But if we simply asked what analogy have

we for such an event, — when has a planet ever
been known to burst ? or, indeed, how could such an
effect be produced ? — its unphilosophical nature
would be sufficiently apparent.
On the other hand, condensation of cosmical matter
is an hypothesis which has gained ground from
many probable analogies ; and the supposition of
a ring of such matter, out of which these minute
bodies (probably existing in vast numbers) have
been condensed, formerly thrown out in a public
lecture *, has been sanctioned by the authority of
Mr. Adams, in an address from the chair of the
Astronomical Society,f
To take another instance : the authority of New* Royal Institution, April 7. 1848 : see Athenaeum,
f Astr. Soc. Notices, 1853, vol. xiii. 143.
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raimetbod tons name an^ example undoubtedly, for a long
series of years after his death, powerfully influenced
for the worse the tendencies of the mathematical spirit
of England towards an exclusive preference for the
geometrical method : or where necessity might com
pel the use of analytical processes, still an entire
devotion to the letter of Newton's fluxional notation
restricted their application, and long continued to
make the great advances of the continental analysts
a sealed book to the English student, and to retard
the progress of investigation in this country.
unity of
In a similar spirit, without any more disparagecomposition
in physiment to the great name of Cuvier than to that of
ology.
Newton, it has been a subject of complaint on the
part of a large and increasing school of physiologists,
that a too prevalent devotion to the tehological me
thods which he so peculiarly supported, and which
derived so undue a preponderance from the authority
of his name, has been a great hindrance to the pro
gress of the more extended views opened by the
higher principle of " unity of composition " advo
cated by the school of Geoffry de St. Hilaire, which
Cuvier so strenuously opposed, and which the influ
ence of his name, was long so potent unduly to
repress.
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The prepossession arising from Newton's dictum, change of
refrangi" To the same ray ever belongs the same refrangi- wiity.
bility," seems long to have operated as a bar to even
imagining any theory which involved an opposite
idea.

And it was accordingly as a sort of paradox

that Professor Stokes ventured to announce his im
portant discovery of a change of refrangibility, which
affords the key to so wide a range of curious phe
nomena of light, including and generalising the
singular results before obtained by Sir J. Herscbel
and others of Sir D. Brewster.
The higher and wider extension of analogy and slow Pro....
„
Kress of gegeneralisation is not effected at once and at first. neraiUation.
The earliest, and sometimes the most highly and
justly valued labourers in particular departments and
fields of research, as collectors of facts, are not al
ways those best able to perceive the broader con
nexion of grand principles ; and hence are the more
apt to cling to such prepossessions as those just
alluded to.

Even when many classes of facts have

been successfully made out, it requires time, and the
appearance of some genius of more rare original
power, to indicate at once a comprehensive theo
retical principle by striking out some general con
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ception, startling, perhaps, from its very simplicity,
yet revolutionising the whole science.
Great prinAnd even when they are proposed, such more
ciples re
luctantly
elevated views are not at once appreciated or underadopted.
stood, not merely by the many, but even by the cul
tivators of science.

When Galileo opened the path

of all true astronomy by the simple maxim that the
same laws of motion which hold good on the surface
of the earth apply also throughout the celestial
spaces, and when Lyell did the same thing for
geology, by maintaining that the analogy of real and
existing causes ought to be extended through all the
immeasurable periods of past time; — neither was at
first admitted without much difficulty and opposition,
not so much arising from the mere ignorance of the
many, as from the preconceptions of the few.
Dislike of
tJheorislng.

Some very eminent men of science have been
prone to cherish an intellectual disposition too
strongly opposed to all indulgence in hypothesis, and
have evinced a very stringent determination to keep
to what is regarded as the exactness of demonstra
tive science, with an especial abhorrence of any
thing wearing the appearance of theorising; which
they would most carefully shun under the idea of
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its being metaphysical and visionary, and altogether
at variance with the severity of all that is worthy
the name of real science, or, at any rate, beyond
their province to pursue ; which is surely as much a
fault in the one extreme as the spirit of fanciful
hypothesis is in the other.

Yet, men of the most

comprehensive minds are the most ready to admit
the value of such speculative ideas if well formed.
" Beside positive knowledge," says Humboldt,
"stand conjecture and opinion — a philosophical
science of nature strives to rise beyond the limited
requirements of a bare description of nature.

It

consists not ... in the barren accumulation of iso
lated facts.

The curious, the inquiring spirit of

man must be suffered to make excursions, . . . still
to surmise what cannot be positively known." *
We have already observed that all induction im- The phiioplies a primary adoption of a certain amount of hypo- conjecture.
thesis; and the secret of its success in any instance
lies mainly in the happy selection of such hypotheti
cal grounds, and not in the mere accumulation of
facts. It is by the peculiar capacity for seizing sound

Cosmos, p. 252., 1st trans.
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analogies in these first hypotheses that the highest
philosophical genius is mainly characterised.
Some persons speak as if all conjecture were alike
delusive ; but wise and skilful conjectures are very
different from hasty and crude guesses ; and the com
parative probability of several hypotheses, all purely
imaginary, admits of many degrees ; and to reduce it
to something like fixed principles would constitute
no unimportant branch of mental science, — the logic
of anticipation, the philosophy of the unknown.
Belief from
It was in fact nothing else than the firm persuasion
analogy be
fore demon- of the truth of great and high principles of philosostration.
phical analogy, and the inherent force of sound ideas
of probability, which so powerfully influenced those
who were the first assertors of the solar system of
the planetary world, and even martyrs to its cause,
before it had received any absolute proof from the
application of mechanical principles ; and when the
assertion might be called merely conjectural.

Yet it

was a conjecture of that highest class which is formed
by genius in its loftiest moments of inspiration, de
rived from an enlarged contemplation of the har
mony of nature ; and, we may add, in like manner it
is, that on the other hand the antecedent incredi
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bility of an alleged phenomenon weighs more against
it with a sound philosopher, than many assertions in
its favour.
A beautiful example of this kind of anticipation is Example or
Horrocks.
found in the correspondence of the unfortunate but
pre-eminently promising Jeremiah Horrocks ; when,
after objecting to some theories of Kepler, to account
for the planetary motions, he adds, " It appears to
me, however, that I have fallen upon the true theory,
and that it admits of being illustrated by means of
natural movements on the surface of the earth, for
nature evert/where acts according to a uniform plan,
and the harmony of creation is such that small things
constitute a faithful type of greater things."*
It was to illustrate this " true theory," that he
devised that beautiful experiment (the most instruc
tive which the lecturer can exhibit even at the pre
sent day f) of the freely suspended ball revolving in
an ellipse under the combined influence of the central
and tangential forces ; and in addition showing the
motion of the apsides.
Mere conjectural hints at explanation of obscure
* In a letter dated Nov. 23. 1637. See Grant's Hist, of Astron. p. 425.
t See Vignette.
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phenomena may in many cases be thrown out, which
may seem to some fanciful and idle, and may be
_
.
.,
i
easily turned into ridicule ; when the real object and
meaning is only to show that the phenomena in
question are not necessarily of such a nature as to
be beyond the boundary of legitimate investigation, or
possible explanation.

In such instances, to show a

bare possibility is all that the case requires ; the lan
guage sometimes employed is perhaps censured as
fanciful and evasive, or as a mere disguise for igno
rance ; but the real purport of such suggestions is
overlooked ; they are not put forth as pretending to
be complete explanations ; the point that is aimed at
is merely to show that the phenomena in question
are not necessarily of a kind outstanding and setting at
defiance all physical explanation : now an event cannot
be set down as inexplicable to our faculties, so long as
any possible or imaginable combination of physical
conditions can be suggested as capable of furnishing
a plausible explanation of it.
Example.
Nebular
theory.

Thus, for example, the nebular hypothesis of the
origin of the planetary system was thrown out by
Laplace as confessedly a mere conjecture : yet one
which was founded on rational probability; and
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tended to show that the observed peculiarity of the
motions of the planets being all in one direction, was
not absolutely inexplicable on physical principles, and
evinced a probability that on this, or some equivalent
principle, the origin of those motions might reason
ably be expected to find a solution.
Yet further : to this uniformity in the motions of Anomaly of
,
,
, ., .
... satellites of
the system there appears one striking exception in Uranus,
the satellites of Uranus, which are at once retrograde
and highly inclined ; as they would be if originally
direct and then turned over beyond the perpendicular.
Such a disturbance could not occur from the action
of any existing planetary attraction : but, in the state
of nebulosity, it is far from impossible to conceive
some action of the kind among the multitude of
conflicting forces then acting.

No sound philosopher

doubts that the effect was due to some regular cause :
the nebular hypothesis may serve to suggest that the
conception of such a cause is not wholly beyond the
limits of physical analogy.
The progress of physical discovery may, it is true, Difflculties
be sometimes slow, and the appearance of objections n^tTo^top
and difficulties so formidable, as to damp the ardour
of research, or even to give some colour to the
ii
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insinuations of those who may be sceptical as to the
pretensions of philosophical advance, or entertain
jealous or hostile feelings towards such pursuits.
But the inquirer, truly imbued with inductive prin
ciples, will not despond.
Lesser dimThere is one grand maxim of pre-eminent value
cutties not
to hinder in philosophic inquiry generally, and which finds a
reception of
great prin- peculiar application under such circumstances as
cipies.
those just referred to, viz., that having once grasped
firmly, a great principle, we should be satisfied to leave
minor difficulties to await their solution, assured that
in time the progress of discovery will clear them up
as certainly as it has now cleared up difficulties once
quite as formidable and paradoxes quite as inex
plicable.

It has been by adherence to this rule that

all great philosophical systems have made their way
Example. and finally triumphed over error. The Newtonian
Newtonian
system and theory was beset by palpable contradictions in its
lunar
apsides.
results till many years after Newton's death ; yet all
sound philosophers embraced it.

The motion of the

apsides of the moon's orbit was, with singular honesty,
confessed by Newton to be in fact nearly twice as
great as calculation from theory made it : and this
contradiction remained an outstanding palpable ob
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jection, yet without occasioning any misgiving in the
mind of sound philosophers as to the general truth
of gravitation, till the error was explained, and the
calculation rectified by Clairault.*
Up to the present time, all the anomalies of the The tides,
tides are by no means reduced under the dominion
of theory: yet no sound philosopher doubts the
truth of the principle that they are due to the solar
and lunar attractions.
The theory of gravitation, again, was really de- Motion of
Uranus.
fective up to the present day : the motions of the
planet Uranus, as calculated by theory, were found
to be every year becoming more and more discordant
with observation, and theory was completely at fault:
until the calculation of Adams and Le Verrier
showed that the anomalies could be explained by
the supposition of the disturbance occasioned by an
exterior planet moving in a certain orbit ; and, at
the time, at a certain point in that orbit ; as was
directly verified by the observations of Galle and
other astronomers.
So again, the undulatory theory of light now un* The wave
theory of
light.
* Princip. bk. i. sect. ix. prop. 45. cor. 2.
H 2
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hesitatingly accepted by all mathematicians is still
confessedly defective in its application to several
phenomena, especially the more extreme cases of
prismatic dispersion.
Meiioni's
The ravs <jf the sun under ordinary circumstances
anomaly In
•
»
thenar
possess a heating power in proportion to their in
tensity.

When analysed, though the heating power

differs greatly for different primary rays, and is not
proportional to their illuminating power, yet it
nowhere exists without rays which may be rendered
visible, nor is any visible ray destitute of such power:
and for the same ray under the same conditions the
heating is proportional to the illuminating intensity.
The alleged invisible heating rays discovered by
Sir W. Herschel beyond the red end of the spectrum,
are not a real exception, since by proper precautions,
such as using a deep blue glass, red light may be
rendered visible far beyond the ordinarily seen
boundary.
To this general law one, and one only, outstand
ing exception occurs in an experiment recorded by
Melloni, viz., that, with a certain green glass, the rays
transmitted when concentrated by a lens, are in
tensely bright, but totally destitute of heat.

This
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is a solitary exception — a breach of all analogy —
unsupported by any corroborative experiments : and
as yet unexamined by any critical experimenter.

It

is then simply an anomaly provisionally.
The anomaly that water is at its greatest density Maximum
density of
at about 40 F., and below that expands with de- water,
crease of temperature, has been held by some to be
a marvellous and peculiar outstanding fact, setting
all theory at defiance.
Yet no truly inductive philosopher for a moment
doubts that it is really a part and consequence of
some higher law of which the ordinary law of ex
pansion is a part.
Indeed, Berthollet speculated on the subject, so
far, at least, as to maintain that the cause, whatever
it be, which produces crystallisation, is in operation
in expanding the water before the crystals of ice are
actually formed, and which are specifically much
lighter than the water.

He even states it as a

general law that " the causes which determine the
changes of constitution of bodies exercise an action,
the effects of which are evident before the changes
of constitution have taken place." And this property
H 3
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in water is not altogether an anomaly as compared
with what takes places in antimony, iron, and bismuth.
Instances also occur in certain substances in a
fluid state which instantly solidify on the application
of an extraneous body — proving that the particles
are already in a state of strain, and require only some
extraneous agency to bring about that change in
their arrangement.
Other suggestions of a theoretical kind have also
been made : but at any rate, we see enough to show
that the phenomenon is not one of necessity out
standing all explanation, and that it very probably
will ere long be brought under the dominion of
theory.
Principle of
The system of inductive reasoning in its full exuniformity
throughout tent centers in the conviction of ihe universal and
nature the
essence of permanent uniformity of nature. This, as was oball induc
tion,
served at first, has been emphatically and truly called
" the inductive principle"

It is this which points to

the great archetype of unity ; to which all our sub
sequent conclusions minister increasing confirmation ;
and from the influence of such a first principle in
our inquiries arises all that distinguishes true science
from mere empiricism, and an elevated philosophy
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from the grovelling and mechanical accumulation of
mere millions of facts.
And we may remark that this idea, in its proper Not an in
tuitive or
extent, is by no means one of popular acceptance or natural be
lief.
natural growth. Just so far as the daily experience
of every one goes, so far indeed he comes to em
brace a certain persuasion of this kind ; but merely
to this limited extent, that what is going on around
him at present, in his own narrow sphere of observa
tion, will go on in like manner in future.

The

peasant believes that the sun which rose to-day will
rise again to-morrow ; that the seed put into the '
ground will be followed in due time by the harvest
this year as it was last year, and the like ; but has
no notion of such inferences in subjects beyond his
immediate observation.
And it should be observed that each class of per- commonly
doubted or
sons, in admitting this belief within the limited range denied be
yond narof their own experience, though they doubt or deny row limits,
it in everything beyond, are, in fact, bearing uncon
scious testimony to its universal truth.

Nor, again,

is it only among the most ignorant that this limitation
is put upon the truth.

There is a very general pro

pensity to believe that everything beyond com-
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mon experience, or expressly ascertained laws of
nature, is left to the dominion of chance or fate or
arbitrary intervention ; and even to object to any
attempted explanation by physical causes, if conjecturally thrown out for an apparently unaccountable

Acquired
only by
phiiosophical study.

phenomenon.
The precise doctrine of the generalisation of this
jdca 0f tlie uniformity of nature, so far from being
J
obvious, natural, or intuitive, is utterly beyond the
attainment of the many. In all the extent of its uni
versality it is characteristic of the philosopher.

It is

clearly the result of scientific cultivation and train
ing, and by no means the spontaneous offspring of
any primary principle naturally inherent in the mind,
as some seem to believe.

It is no mere vague per

suasion taken up without examination as a common
prepossession to which we are always accustomed ; on
the contrary, all common prejudices and associations
are against it.

It is pre-eminently an acquired idea.

It is not attained without deep study and reflection.
The best informed philosopher is the man who most
firmly believes it, even in opposition to received
notions; its acceptance depends on the extent and
profoundness of his inductive studies.
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Throughout the range which science opens to us increasing
conviction
we find the several classes and orders of phenomena bv mure
extended
defined by laws of increasing generality, and thus "search,
intimately connected and bound together, so that
every part is essential to the coherence and unity
of the whole.

But when we have arrived at the

highest of such generalisations to which science
has yet attained, those most comprehensive laws, in
the existing state of our knowledge, seem diverse,
disunited, and not as yet connected by any common
higher principle; yet we cannot for a moment
suppose this to be anything else than the result
of our ignorance ; they must each be really sub
ordinate members of some greater group.

Future

research will undoubtedly connect them together by
a common principle, of which at present we can form
no more conception than the predecessors of Newton
did of universal gravitation, or than he did of elec
tro-magnetism, or geological epochs. Discoveries are
being made every day ; and the very next impor
tant physical discovery will as assuredly effect an
union between some two or more classes of pheno
mena at present not so connected, as the last dis
covery has done.

New phenomena are being con-
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Not more surely does this happen

than it is sooner or later followed by the disclosure
of more comprehensive

laws.

The progress of

discovery is as certain as the extent of nature is
unlimited ; and the suhordination of species of pheno
mena to genera ; of these genera, again, to classes or
higher genera, and so on, must be as unbounded as

idea of
chance.

the succession of phenomena,
The universality of law and order is the distinguishing conviction of the inductive philosopher ;
by this, in fact, science is elevated into philosophy.
One main test of its force and extent is the exclusion,
in consequence of its admission, of the very notion of
chance, or of the possibility of any events in the
universe really happening at random.

In fact, the

very term chance implies a theory ; and if we would
examine its meaning, and employ it in a strict
sense, we should find that what we really mean
can never properly amount to more than a confession
of our ignorance of the mode or order in which
certain events have taken place.

If we take any

portion of the natural world, or any class of pheno
mena of which we know least, and which appear
most fortuitous, can we correctly say more than that
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we are ignorant of the laws by which it is regulated ?
Yet, while in saying that any phenomena appear
capricious or fortuitous, we simply admit our igno
rance of the laws by which they are governed, no
inductive philosopher for a moment doubts that they
are regulated by some laws.
To take an example: the apparently irregular Example.
mode of distribution of the fixed stars through the tionof Axed
stars.
heavens, might seem, at first sight, to justify the
belief that their arrangement and position in the
universe might be wholly fortuitous, and such pro
bably may be the idea in uninstructed minds, and
they may perhaps feel disposed to ridicule the some
what bold but characteristic idea of Des Cartes*,
who says that he meditates an attempt to investigate
the cause of the position of every fixed star.

Yet

the very fact that these masses at least have the
property of transmitting light to us, and consist of
matter of some kind, and have been in some instances
proved to be subject to the law of gravitation, in
stantaneously asserts for them a sort of claim of
kindred with matter around us and with ourselves

* Epist 67.
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and dispels every shadow of doubt that they are
disposed according to some physical law, under the
influence of some determinate physical forces.
struve's researches.

When we come to examine the masterly and profound researches of Struve (disclosed in the " Etudes
d'Astronomie Stellaire ") we begin to feel more con
vinced that even in the seemingly capricious dis
tribution of these remote masses through the abysses
of space, we obtain a glimpse of order, if only from
the mere fact that by the consideration of averages,
some sort of classification is effected ; and from that
happy combination of arguments brought together
from such various sources, which none but an
inductive genius of the highest order could have
planned, and nothing but consummate mathematical
skill could have worked out, conclusions of high
generality and profound interest are elicited in a
subject, at first sight, seeming to baffle inquiry.

Geological
elevations.

Nothing would appear, at first sight, more devoid
of all order, or apparently fortuitous, than the
directions assumed by those elevations and fractures
of strata which diversify the surface of the earth
with mountains and valleys, precipices and plains.
Yet the accurate observations of geologists, combined
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with the theoretical indications of dynamical science,
have even now begun to throw some light on the
probable laws of these seemingly arbitrary manifesta
tions of power, and to connect them with the allpervading principles of regularity; and though wo
may not be disposed to assent to the precise theory
of Elie de Beaumont, yet it at least gave a right
direction to inquiry, and the exact deductions of
Mr. Hopkins, place the general dynamical principle
of lines of upheaval beyond question : and leave no
doubt that a comprehensive mechanical theory will
eventually be worked out, and the most monstrous geo
logical " catastrophes " reduced to order and system.
Among the ancients we know the several forms of Fate and
chance e3
belief in blind fate or chance were not merely popular eluded,
delusions, but deliberate persuasions, which divided
philosophical sects : the advocates of the fixed neces
sity and eternal destiny of the world, and the sup
porters of the Epicurean doctrine of the formation of
the material universe out of a fortuitous concourse
of atoms.

But in the age and under the influence of

the inductive philosophy, no such dreams can for a
moment obtrude themselves.

The definite and posi

tive spirit of this system strikes at the root of such
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vague and unmeaning expressions — the mere dis
guises of human ignorance.
and fate are.

It demands what chance

It appeals to the great principle of

unifoivnity, and the regularity of physical causes ;
and feels warranted in affirming that in all cases,
however incapable they may at first appear of re
duction to any kind of system, there yet must be
in reality as perfect, though to us unknown, ob
servance of determinate laws in their production,
as in any cases we are most familiar with.

Pro

foundly adjusted order is utterly inconsistent with
blind destiny, mechanical causes with chance.
No limits to
It is the proper business of inductive science to
the applica
tion of in- analyse whatever comes before it. We cannot say
auction.
that any physical subject proposed is incapable of
such analysis, or not a proper subject for it, until it
has been tried and found to fail ; and even then, the
result is not unprofitable ; — we know the precise
point at which the failure has taken place, and the
exact cause of its occurrence.

It is a main charac

teristic of sound philosophy, that it draws the fine
precisely between the known and the unknown;
and teaches us not only why we understand the
one part, but why we do not understand the other.
Yet the unknown regions on the frontier of science
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enjoy at least a twilight from its illumination, and are
still brightened by the rays of present conjecture,
and the hope of future discovery.

We can never say

that we have arrived at such a boundary as shall
place an impassable limit to all future advance,
provided the attempts at such advance be always
made in a strictly inductive spirit.

To the truly

inductive philosopher, the notion of limit to inquiry
is no more real than the mirage which seems to
bound the edge of the desert, yet through which
the traveller will continue his march to-morrow, as
uninterruptedly as to-day over the plain.*
When the inductive inquirer finds himself involved Limits of
,
.
our present
in some great apparent difficulty, and among pheno- knowledge
distinct
mena which no existing resources of science are from those
of nature.
able to explain, which appear to stand forth as irre
ducible anomalies, and to baffle all attempts at ex
planation ; however hopeless the problem may seem,
he can never really suppose the case to be in its own
nature incapable of analysis, or that the mass of facts
is not really reducible to some principles of order,
analogy, and causation, — to the dominion of laws as

* See note at the end of the section.

112

UNIFORMITY OF NATUKE.

[Essay I. § m.

yet indeed unknown, and of causes not as yet conjec
tured, yet as perfectly regular and strictly harmo
nious as those which govern the most common daily
occurrences, — the fall of a stone, or the ascent of
vapour.
No real inA real break in the connexion and continuity of
terruptions
in the order physical causes cannot exist in the nature of things.
of nature.
If such breaks often appear, they are due solely to
our ignorance.

Every advance tends to fill them

up ; and indeed each physical discovery is nothing
else than an extension of the evidence of continuity,
a fresh link in the connexion of phenomena into one
consistent whole.
Anomalies
only apparent

There is no such thing as any class of phenomena
*
really standing out isolated from all others uncon
nected by any analogous principle, and truly ano
malous in regard to the rest of nature.

Yet every

class of phenomena has at some time seemed so ;
but it is an illusion in whatever instance it may
now seem to be the case ; and one which time will
assuredly clear away, as it has already done so
many similar or greater illusions.
Anomalies
In all apparent anomalies, the inductive philoreferred to
laws as yet sopher will fall back on the primary maxim, that it
unknown.
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is always more probable that events of an unaccount
able and marvellous character are parts of some great
fixed order of causes unknown to us, than that any real
interruption occurs.

And further, what may now

appear the most mysterious, and at present least
understood, will yet hereafter he explained by the
future extension of discovery.
It may, indeed, be difficult or impossible to apply
these considerations in detail, and to suggest parti
cular interpretations in subordination to these para
mount principles ; yet this will not invalidate their
general truth : nor need it lead us into extravagant
and gratuitous speculations to bring about a precise
explanation for which the circumstances do not fur
nish sufficient data.

A truly rational inquirer will

be content to let such diffimdties await their solution :
and, so far from always seeking such explanations in
precise theories, he will admit, on the contrary, that
too minute a solicitude to refer every case to known
causes, may tend to keep out of sight the broader
principle that they may be referable to some causes as
yet unknown, but still parts of the same universal
order ; and may even lead to the disparagement of
i
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that principle when, in any instance, such more par
ticular mode of explanation is found to fail,
instances.

For example : in the present state of science, of
all subjects, that on which we know least is, perhaps,
the connexion of our bodily and mental nature,
the action of the one on the other, and all the vast
range of sensations, sympathies, and influences in
which those effects are displayed, and of which we
have sometimes such extraordinary manifestations in
peculiar states of excited cerebral or nervous action,
somnambulism, spectral impressions, the phenomena
of suspended animation, double consciousness, and
the like.*

In such cases science has not yet ad

vanced to any generalisations ; results only are pre
sented, which have not as yet been traced to laws.
Yet no inductive inquirer for a moment doubts that
these classes of phenomena are all really connected
by some great principles of order.
If, then, some peculiar manifestations should have
appeared of a more extraordinary character, still less
,

apparently reducible to any known principles, it
could not be doubted by any philosophic mind that
* The reader is referred to " Letters on the Truths contained in Popular
Superstitions," by the late Herbert Mayo, M.D. 1849.
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they were in reality harmonious and conspiring parts
of some higher series of causes as yet undiscovered.
The most formidable outstanding6 apparent
ano- will
Anomalies
rr
be
malies will at some future time undoubtedly be cleared up
by future
found to merge in great and harmonious laws, discovery.
the connexion will be fully made out, and the
claims of order, continuity, and analogy, eventually
vindicated.
Inductive philosophy has within itself a pro
phetical warrant to foresee that a time will come
when those things which seem most obscure will
become clear.

The well-known prediction of such a

disclosure in the case of the celestial motions uttered
long ago by Seneca*, and fulfilled in Newton, is not
less applicable at the present time, and points to
equally grand openings in all branches of physical
science, which will as assuredly be made at other
future epochs of scientific revelation.
When we arrive at any such seeming boundary of No com
mencement
present investigation, still this brings us to no new of a new
order of
world in which a different order of things prevails ; things.
* " Veniet tempus, quo ista qua; nunc latent, in lucem dies extrahat,
et longioris aevi diligentia: ad inquisitionem tantorum aetas una non
sufficit; veniet tempus quo posted nostri tarn aperta nos nescisse mirentur."—Nat. Quant., viii 25.
I 2
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It merely points to what will assuredly be a fresh
starting point for future research.

It is an un

warrantable presumption to assert, that at a mere
point of difficulty or obscurity we have reached the
boundary of the dominion of physical law, and must
suppose all beyond to be arbitrary and inscrutable to
our faculties.

It is the mere refuge and confession

of ignorance and indolence to imagine special inter
ruptions, and to abandon reason for mysticism.
Conclusion.

The consideration of the uniformity of nature
leads directly to a more precise — a higher — view of
the same great conclusion to which we before ad
verted generally.

Evidence of
mind!* 6

All induction begins and ends in the conception
of order, arrangement, and uniformity throughout
nature; and this, however inadequately compre
hended by our science, is again the evidence of
supreme mind, and the universality of order in time
and space, the manifestation of the universality and
eternity of that supreme mind.
It has been eloquently observed, "Humboldt
thought he could show why and how this world,
and the universe itself, is a kosmos, — a divine whole
of life and intellect, — namely, by its all-pervading
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Law is the supreme rule of the uni

verse; and that law is wisdom, is intellect, is rea
son, whether viewed in the formation of planetary
systems, or in the organisation of the worm."*
And in a similar spirit GErsted has said : " The
progress of discovery continually produces fresh evi
dence that Nature acts according to eternal laws, and
that these laws are constituted as the mandates of an
infinite perfect reason ; so that the friend of Nature
lives in a constant rational contemplation of the
Omnipresent Divinity." t • • *
" The laws of Nature are the thoughts of Nature ;
and these are the thoughts of God." %

* Chevalier Bunsen's reply to the President's Address, on delivering
the medal to Humboldt, Royal Society Anniversary, 1852.
t Soul in Nature, p. 196.
% lb. p. 20.
NOTE TO PAGE 111.
Of the Baconian philosophy, it has been said by a masterly writer,
'* It is a philosophy which never rests ; which has never attained, which
is never perfect. Its law is progress. A point which yesterday was
invisible is its goal to-day, and will be its starting post to-morrow."
(Macaulay's Essay on Lord Bacon, p. 113. small ed.) But while I cannot
refrain from citing this brilliant sentence with all the admiration it de
serves (and indeed many others in the same essay are not less worthy of
admiration), I feel bound to express my dissent from the exclunvdy
practical view which the author takes of the objects of inductive science,
and must regard it as hardly less than a profanation of the name of
Bacon, to associate it with such unmixed utilitarianism as he would re
present to be its aim. At the same time it is right to add, in some other
passages the author seems disposed to modify the strong assertion of this
view, especially p. 116 , where he fully admits the high moral influence
and objects of the Baconian philosophy.
I 3
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§ IV. — THE THEORY OF CAUSATION.

1666.
Vel huic philosophandi modo, vel veriori alicui.
Newton, Pre/, in Princip.

Desire to
Among our various intellectual propensities, there
seek causes.
is none more powerful or more seductive than the
desire to penetrate into the causes of things.

We

perceive events going on or results produced in the
natural world ; we recognise a numher of different
powers or agents at work ; and to these, under the
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name of causes, or, more strictly, physical, or, ac
cording to some, secondary causes, men are prone in
imagination to ascribe a sort of energetic power, or a
coercive efficiency, by virtue of which these physical
agents produce, or bring about, certain results : a Natural to
imagine
species of active influence by which matter is ima- efficient
power.
gined to act upon matter, and produce a different
state of things, in a way exactly analogous to, if not
identical with, that in which a voluntary agent
exercises his volition on material objects within his
control; and thus there is supposed to exist a re
lation of a peculiar and intimate, yet hidden and
unknown kind, not to be traced by our faculties or
further explained, yet the essential condition of all
real philosophic investigation; and views more or
less similar to these seem to have been very generally
entertained among philosophers in former times.
But when Hume, in his essay on Necessary Con- But unphilosophical.
nexion, showed that of the existence of this kind of
mysterious influence orimaginary power, there neither
was, nor could be, any evidence; — that in physical
events all we could really infer was the mere fact of
the invariable sequence of the one event called the
effect, after the other called the cause, — a doctrine so
I 4

no
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opposed to the favourite mysticism, which delights in
investing scientific truth in a veil of abstruseness, and
will not condescend to acknowledge any thing in
telligible to be true philosophy, was of course not
received without much open hostility from some
parties; while from others, who felt constrained to
acknowledge the strictness of the conclusion, it
otyections
to simple
view.

obtained a reluctant and modified acceptance.

It

was complained of as a meagre, empty, unsatis
factory doctrine, tending to degrade philosophic
speculation to mere matter of fact, and not pene
trating below the surface.

Thus Lord Kames,

though admitting that no connexion of cause and
effect is discoverable by reason, yet contended that
it nevertheless really exists ; for we feel and acknow
ledge that every effect implies a cause, and that
nothing can begin to exist without a cause of its
existence.*

That men are prone to feel and acknow

ledge such a notion is perfectly true ; but the very
question at issue is, do they do so correctly, or on any
real philosophic ground ?
Without here pretending to go into the various

* See Burton's Life of Hume, i. 427.
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discussions of the subject which have taken place Different
opinions at
among subsequent philosophers, and disclaiming all the present
^
day.
controversy, I will merely remark that at the present
day the question is still kept up by advocates of each
extreme — the one party contending for the old idea
of efficient causation and necessary connexion, and
the other adopting the view of Hume, modified by
one or two qualifications, yet maintaining the prin
ciple of a simple, invariable (or as Mr. Mill terms it,
"unconditional") sequence of events; and agreeing
therein with the French school of positive philosophy,
as expounded by M. Comte, in totally rejecting the
idea of causation in physical phenomena, in the sense
of efficient power, as a notion wholly beyond our
capacities to define or reason upon, and therefore
unphilosophical.
My own views of the subject have been expressed General
in a work published long ago*; but it may be de- case[0fthe
sirable to offer some further explanation of them,
after a careful examination of what has been ad
vanced since, whether in support and elucidation of

* The Connexion of Natural and Divine Truth, London, 1838. Sea
also my Essay on Necessary and Contingent Truth, Oxford, Aahmoleau
Memoirs, 1849.
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the great step made by Hume, or in attempting a
retrograde movement and a revival of the exploded,
but naturally popular notion, of efficient agency ; the
personification of matter and mechanical forces, de
rived from an imaginary analogy between physical
action and that of voluntary agents. I conceive that
all real philosophical analysis of the case must end
in an entire repudiation of such fanciful notions, in
volving as they appear to me to do, a confusion of
Distinction
of
physical ideas, which I think may
J be completely
sr
J avoided
and moral Dv
causation,
causation.
J the simple
r distinction between rphysical
3
or the action of matter on matter, and moral causa
tion, or the action of mind on matter.
To take the simplest example : I throw a stone,
which brings down a bird ; my volition is said to be
the cause of the stone's flight ; the impact of the stone
the cause of the bird's fall.

The word " cause " is

here used in two totally different senses : in the first
instance, signifying moral; in the latter, physical
causation.

Rejecting altogether the idea of efficient

causation, as wholly inapplicable in relation to phyPhysicai
cause im
plies sequence in
relation.

sical effects, however pleasing to the fancy, I conceive that the true theory of physical causation
includes the simple idea of an invariable or " uncon
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ditional " sequence of facts (meaning sequence in
relation not necessarily in time) ; yet I contend that
there is implied also a connexion, not in the events in
the way of physical agency, but in the reason and
logical dependence of the two ideas.

The phenome

non or property assigned as the cause or antecedent
has undoubtedly a necessary connexion with the
effect or consequent, when it supplies the explanation
of it : when the latter is a consequence in reason and Necessary
connexion,
theory from the former — when, in a word, the cause i»nn»n
not in the
is a more general and better understood class or genus event*,
of phenomena to which we can refer the effect, as a
particular species.
For example : friction is the cause of retarda- Example:
Friction and
Hon of motion. There is a mere sequence of two retardation,
phenomena.

Yet there is also a necessary con

nexion between them, though not in the sense of
efficient power ; for we conceive the notion of fric
tion, and we then reason from it, that retardation
will be a necessary consequence.

But there are

many cases where this kind of connexion is less
strong and instructive.

Friction is the cause of heat; Friction and
.
heat.
but we do not know enough of the nature of friction
to be quite certain why or how it produces heat,
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though we may conjecture it to a certain extent.
Here, then, the connexion is not so necessary.
Friction
and electri
city.

Again, friction (in certain bodies) evolves electricity.
Here we have still less of connexion ; there is
only a sequence.

In other words, physical causation

admits of degrees.

But this kind of connexion in

reason, even its highest degree, is totally remote
from any analogy with moral causation, or the sense
of power or effort in a voluntary agent.
Fallacies
to be
avoided.
" Cause "
sometimes
used for

Cases are sometimes alleged of particular inci
dental events which are the immediate means, or
instruments, or occasions for other events taking
place, and are thence called their causes : as the
opening of floodgates is said to be the cause of the
flow of water.

Yet it is urged gravitation or pres

sure might, with equal or greater truth, be called the
cause ; that is, we here use the word cause in a more
limited sense.

When we speak of physical causes

in a philosophical sense, we must recur to the idea
not of mere sequence of events, but of sequence
in reason.

The pressure of the fluid is doubtless the

physical cause of its overflowing : the particular case
of floodgates is only an incidental occasion for its
Sequence
in time.

action ; only a particular form of the more general ac
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tion of pressure. Some writers, again, fall into, or per
plex themselves with, what is nothing more than the
old fallacy of " post hoc ergo propter hoc ; " mistak
ing a succession in time for a succession in reason
relation ; as in objecting that we thus make day the
cause of night, and the like.
In fact, the circumstance of time is wholly irrelevant Order of
time irreto the idea of cause and effect. We may convince levant,
ourselves of this by referring to the numerous in
stances where the phenomena are cotemporaneous.
Thus the pressure and the density of elastic fluids Cause and
effect often
are cotemporaneous conditions : yet the first is the coexistent
cause of the second.

Evolution of heat with con

densation, and absorption of it with expansion, are
coexistent.

Chemical decomposition in the elements

of a galvanic battery, and the production of the
galvanic current, are simultaneous. In these and ponne3[ion
°
in reason
many similar cases, then, of cause and effect, there is ^g"'e^sof
no sequence at all in time.

The question is as to a

sequence in reason, and this admits of many degrees,
according to the higher degree of generalisation implied.
In the last instance of chemical action and gal
vanism, the effects are not only simultaneous, but
also convertible.

Chemical action is the cause of
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galvanism ; and galvanism is also the cause of
chemical action.
This, however, is no contradiction or confusion
of ideas : it depends simply on the relation in which
in some
we view the case. What is meant is, that chemical
cases cause
and effect action, in the instance of the galvanic battery, is the
relative
terms.
cause of the galvanic current; and again, the
galvanic current, in the instance of an experiment
performed by that battery, is the cause of chemical
decomposition.

We are speaking of different cases.

Thus, in these instances, the use of the terms
cause and effect is relative to the circumstances and
conditions which we are at the time supposing.
sometimes
convertible.

Or again, it is said, " magnetism is the cause of
electricity, and electricity is the cause of magnetism ; "
but what is meant is, that in certain experiments,
magnetism is so applied as to produce electricity ;
and in certain others, electricity is so applied as to
produce magnetism.

They are not cause and effect

convertibly in the same sense, or under the same cir
cumstances.

We view them as thus convertible in

different relations.
Mr. Grove* has considered these cases, and has
* See Correlation of Forces, p. 6.
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been led to the conclusion that, " abstract secondary
causation does not exist," or, in other words, cause
and effect are purely relative terms, in such cases as
those he has considered, which is exactly what has
here been shown.
This is equally true for the other cases which form
the subject of Mr. Grove's valuable discussion.
The mutual actions of all the imponderable agents,
he shows, are correlative, or convertible into each
other, but no one the essential cause of the other.
They are so in different points of view, or on dif
ferent grounds of relation, as just explained.
But again, as to the nature of the connexion between in these
cases a
the facts in either case : In the instance of pressure higher con
nexion in
and density of elastic fluid, we perceive a necessary reason.
connexion in reason ; by abstract mathematical rea
soning we can infer the one from the other, starting
with a definition of an elastic fluid.

In the instance

of galvanism and chemical action, we know less of
the connexion, and perhaps cannot show abstractedly
why one must accompany the other.
In the same way in the mutual actions of the
other

imponderable

agents,

abstractedly to the effects.

we

cannot

reason

Where no relation in
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reason is yet made out, we can only recur to the
mere law as experimentally established, and traceable
to no higher principle.

In such a case, either pheno

menon may be cause or effect relatively to the
other, as seen under different points of view,
in higher
cases no
convertibility.

But in other cases where we have attained a
higher
and more satisfactory
6
J view of a connexion in
reason, physical causation is more substantially de
termined.

When we can ascend to an abstract

principle, and reason conclusively from that prin
ciple, that such a result must take place as a con
sequence of it, we assign a positive and fixed physical
cause in that principle to which we refer ; and we
cannot reverse the order of relation.
We could not speak of (e. g.) gravitation and the
tides as cause and effect to each other convertibly :
or of the connexion of ethereal vibrations and
periodical colours as relative or interchangeable.
Whenever we can thus mutually convert causes
into effects, it only shows the little advance yet
made in theoretic generalisation in that particular
subject.

While, again, in regard to the particular

cases of the imponderable agents just considered, it
is extremely probable that future discovery will show
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them to be all merely different modifications of one
common principle, and thus easily capable of con
vertibility in their effects.
We thus place the theory of causes in its proper Relation of
causation
relation to that of inductive laws. In assigning to inductive
laws.
physical causes, we refer a particular phenomenon
to a more general, — we refer an event to a law ; and
the more strictly we analyse our conceptions the
more clearly does it appear that we can never arrive
at, or need require, any higher or more intimate
connexion than that of successively higher genera
lisation ; by virtue of which to trace a real and
satisfactory relation between physical phenomena
and the higher abstract principles which combine
them together by a " necessary connexion " of
reason, as parts of a great harmonious whole.
Yet against this view, it is urged that it is unsatis- Prejudices
,
.,.,.„
. .
opposed to
factory ; that the mind still craves a more intimate this view.
sense of the connexion of events ; and that the
universal opinion, and common sense of mankind,
rejects such cold and dry abstractions, and naturally
adopts the more congenial belief in "efficient"
causes, and active power in bringing about physical
phenomena.

This, however, is nothing more than
K
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an instance of the general reluctance with which
the untaught mind adopts any strict philosophical
conclusions: all exact analysis of physical phenomena
seems cold and distasteful to the unpractised con
ceptions, and as men soon dislike what they cannot
easily understand, this doubtless is often the origin
of the vulgar prejudice and hostility against the
higher views of science, and the spirit of abstract
philosophy.
Helfnoproof.

But even were this persuasion as to efficient cau
sation really universal, were it not in fact opposed by
as large a section of philosophers as those who uphold
it, still, universal belief would be no proof of its truth.
All mankind, three centuries ago, had a universal
belief in the geocentric system.

Such general per

suasion, if anything, would rather suggest a caution
that the popular notion may be a popular delusion.
In this, as in another sense, we may say, " argumentum pessimi turba est."

And doubtless nothing is

more difficult to the unphilosophical mind than to
be satisfied with negation : to learn the humiliating
lesson of its own ignorance.
idea of efflSome writers have dwelt upon the idea of causacient cause
supposed
tion as arising out of some fundamental principle in
natural.
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the constitution of our minds, and have enlarged on
the relation of cause and effect as one under which
we are constrained to arrange our perceptions, just
as the nature of a machine determines the changes of
matter subjected to its action.
But all this is beside the present question,
which refers to what is the relation in question ;
and the natural proneness, or necessity, if it b*
so, is nothing more than a disposition to create in
imagination a kind of connexion which does not
exist, and to overlook the real and simple relation
in which the necessity is simply a necessity of logical
sequence, applied to a sequence or relation of facts.
The notion of efficient causes is doubtless capti
vating to the imagination as seeming to let us more But delu
sive :
intimately into the secrets of Nature. Yet it must
be sternly rejected by those philosophers who would
adhere strictly to the cautious and positive spirit of
the Baconian induction.
In fact, there is an inherent inconsistency in such
an appeal to efficient causation.

For if this myste- and in
volves inrious idea be that which alone supplies a satisfactory consisten
cies.
insight into the mechanism of the natural world, it
must follow, that of the real causes of phenomena we
K 2
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know nothing, even in the cases supposed to be most
fully and satisfactorily established : e. g. if anywhere,
surely in the principle of gravitation we must ac
knowledge a cause which furnishes a complete ex
planation of the planetary motions ; yet the nature
of gravity as an efficient cause is confessedly wholly
unknown.

To the advocates of this view, therefore,

the theory of gravitation must be wholly unsatisfac
tory, and we cannot be said to have attained any
real knowledge of the cause of the celestial motions.
Yet it has been urged by those of this school that
the notion of a mere sequence is utterly insufficient,
that it is little to say such a phenomenon is produced
Logical
by virtue of such a law, — that a law of action is not
connexion
«f sequence action ; and the like : nor does the mere reference
sufficient.
to a bare sequence of events afford any very substan
tial answer to the objection.

The view, however,

above explained seems to remove such difficulties.
To refer any class of phenomena to a higher genus
is really to explain its nature: to assign such a
governing principle is to show on what the pheno
menon depends in the connexion of reasoning, which
is the only real idea of its necessary relation to a
cause.
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This view of causation is in the closest conformity
to the grand idea of unity pervading the order of
physical things, and at the same time banishes all
those partial and extraneous suppositions which tend
to disparage and mar that grand conception, by the
introduction of the obsolete and, in fact, unintelligible
notions of efficient causation and active power in
physical agents;— the chima3ra3 of an older school and
a past age ; though attempts are being continually
made to revive them.
It follows, from the view thus taken, that there is
no contradiction or absurdity (as there must appear
to be on any conception of efficient causation) in the
assertion that " causation admits of degrees," and this
in itself, and not merely in the extent to which we
apprehend it.
If the true notion of cause be that of referring the
more limited phenomenon or law to the higher or
more generalised principle, then it is clear that this
relation is really more complete and intimate, in pro
portion as such fact is referred to a successively
higher or more comprehensive law or principle. We
view every phenomenon as connected not with one
cause, but with a series of causes rising one above
K 3
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another in generality, and evincing a more intimate
and satisfactory relation in proportion as they rise in

Cause not
power:
nor origin.

the scale.*
The view of the question which I have followed,
and tj,e rejection of the idea of cause in the sense of
power, as founded on any strict inductive principles,
is also important in its consequences as also removing
from inductive philosophy all notion of cause in the
sense of origin.

The absence of any essential relation

of sequence in order of time, between an effect and its
physical cause, in fact excludes the idea of a physical
cause pre-existing in time, and producing, or giving
origin to, the existence of another object.

The cele

brated dogma " nothing can exist without a cause," ac
cording to this view is wholly unmeaning, and destitute
equally of foundation and of application.

There are^

of course, innumerable cases in which we can trace
the existence of a particular body or being to the
operation of certain physical agents, or causes ; as
the formation of a chemical compound from the
* I have in this 2nd edition added this paragraph with special re
ference to an objection raised by a candid and able critic against the
idea of causation admitting of degrees, which he supposes can only be in
regard to our more or less perfect knowledge. This I have, I trust, now
clearly pointed out, is not the case; the objection, I think, arises from a
lingering and unconscious adherence to the old notion of causation, along
with the retention of the term. See above, p. 124.

Essay L § iv.J

THEORY OF CAUSATION.

135

action of certain affinities ; the production of a plant
or an animal from a seed,— an ovum,—a parent ; and
the like : but these are not originations, but changes,
and do not strictly exemplify the maxim at all.

The

only intelligible sense of such a proposition is that
everything is traceable (actually, or probably) to some
higher principle : in which sense, of course, I fully
recognise it.
According to the old theory of efficient causes, a Efficient
causatior
species of active power is imagined to reside in natural leads to
fanciful
agents, or to act through them, which constitutes the physical
theories,
alleged necessary connexion of physical effects with
their causes.

This is always affirmed to be some

thing of a nature not at all cognisable by our facul
ties, and dependent on conditions of an occult and
mysterious kind.
Hence it seems to be supposed that anomalous
deviations occasionally arise, and the idea of efficient
causes is specially favoured by those who are fond of
imagining marvellous influences of a kind, distinct
from, and even interrupting, the ordinary course of
natural events.

Such, we must suppose, are the cata

strophes and convulsions of nature — failures in crea
tion — random scatterings of matter^ and other like
K 4
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notions which are sometimes resorted to as a con
solation to the wearied theorist when matter-of-fact
inferences seem for a moment to have reached their
limit.
opposed to
Such ideas, however, are not only delusive in
immuta
bility of
themselves, but are radically opposed to the grand
physical
order.
truth of the uniformity of nature, the unity of
arrangement and design, and by consequence so far
would tend to impugn the evidence of higher truths.
Confusion
Yet we hear the notion of " efficient causation " in
of second
causes and nature upheld by some as of a peculiarly religious
First Cause.
tendency ; while (with strange inconsistency) in
popular estimation the study of " secondary causes "
is accused of being hostile to the belief in a " First
Cause."

And (from the same confusion of ideas)

the denial of efficient causes, and the assertion of a
mere sequence of phenomena and laws, is charged
with having the same dangerous tendency even in a
higher degree.
charge
Thus, Leibnitz brought against the Newtonian
against the
Newtonian philosophy the strange accusation, " that it deserts
system.
mechanical causes, and is built upon miracles, and
recurs to occult qualities."*
* See Edleston's Correspondence of Newton, p. 153.
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It seems to have been under the belief of this sin
gular charge that Pope originally wrote the wellknown lines which appear in the earlier editions of
the " Dunciad," —
"Philosophy that reached the heavens before,
Shrinks to her hidden cause, and U no more ; "
which, had the fact been as supposed, would have
conveyed as perfectly just a censure in the second
line, as it does the characteristic of a true philosophy
in the first, as leading to, not starting from, the belief
in a Deity.
Whereas, when undeceived as to the fact, the lines
which he substituted in the later editions,—
'• Philosophy that leaned on Heaven before,
Shrinks to her second cause, and is no more,"
embody the whole vulgar misconception and con
fusion of ideas respecting First and Second Causes,
while they are, in any sense, as wholly inapplicable
to the Newtonian philosophy, as the former.
A recurrence to (what is at least) the simple Difficulties
removed.
and intelligible view above expounded, would remove
altogether the whole mass of difficulty, confusion,
and objection, in which we are thus entangled, and
which is involved in the notion, so commonly alleged,
of an eternal succession of secondary causes, ex
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eluding the idea of a First Cause, and the like,

If

we say that every event must have a cause, it means
that every species of phenomenon belongs to a class
more comprehensive : that class to a still larger, and
so on.

The " summum genus " of all (if any in

duction could reach it) would be nothing else than
an ultimate physical principle of the whole universe ;
but would still be so far from trenching upon the
idea of a supreme moral Cause, as to be, on the con
trary, the very highest and crowning proof of the
influence of mind, in the evidence it would give of
the ultimate principle of universal order.
The connexion and subordination of inductive
laws and generalisations is what we carefully distin
guish as physical causation.

But material unity,

system, and order, are the indications of mind; and
the connected series of physical causation is the ma
nifestation of moral causation.
Thus, the truly inductive philosopher recognises
presiding Mind, the supreme moral Cause of all things,
everywhere revealed by the same outward manifes
tations of universal order and harmony ; everywhere
indicated by the same external attributes, symmetry,
uniformity, continuity ; and attended by the same
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ministering agents, invariable laws, and physical
causes.*
* Hume's view of causation was censured by some of his opponents as
leaving the connexion of all events so loose as to open the door to the
supposition of causes sometimes failing to produce their effects, or effects
occurring without causes, or of all things being abandoned to chance or
destiny.
Though, as has been well observed by his biographer, Mr. Burton
(Life of Hume, i. 81.), such objections are of a vulgar class, and not such
as a philosopher would entertain, yet it may be worth noticing how com
pletely the possibility of falling into such absurd misconceptions is
avoided by the view taken above.
NOTE TO PAGE 120.
It should be observed that the opinion quoted of Lord Karnes, besides
the objection noticed in the text, involves also an instance of the con
fusion of the ideas of physical and moral causation here dwelt upon.
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§ V.- FINAL CAUSES, AND NATURAL
THEOLOGY.

Pappus.
"They work according to a kind of geometrical foresight."
final

The theory of causation has been much mixed up
with the argument evincing design in the arrange
ments of nature; and under the name of "Final
Causes" that argument has been involved in no
small confusion of ideas : and notwithstanding much
which has been urged on the other side, still,
with Dugald Stewart and others, I cannot but agree
in thinking that the term " Final Cause " is most

The term
ill chosen.

unhappily chosen to express the true meaning, and
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has tended to convey an idea not only too limited,
but altogether confused and misleading.
Nor can I doubt that much of the obloquy which
has been cast on natural theology generally by
writers of a sceptical school, has arisen out of the
narrow views thus implied, especially when the
argument has been almost wholly restricted to physio
logy, and the very idea of intention l-epresented as
the essential characteristic of organisation, and this
branch of science imagined to involve principles
different from those prevailing in other branches ; all
which might therefore naturally be imagined barren
of such application.
It is, I conceive, solely from being understood in ejection
from too
this narrow sense, that " final causes " are so vehe- narrow a
view of final
mently assailed by Comte and writers of his school ; causes,
and it cannot be denied that among the advocates of
natural theology there exists too common a dis
position to narrow and restrict the application of
the argument by confining the proofs of design to
those instances of adaptation of means to a perceptible
end of which we doubtless find such abundant in
stances throughout organised nature, instead of
taking a more expanded view.
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by far the greater part of nature we fail to perceive
what the particular relation or dependence may be.
It may suffice to convince us of this, if we merely
ask for what purpose is life itself conferred ? or, to
what end does the material universe altogether
exist ?
ia some,
purpose ap
parently
defeated.

Again : the usual argument for design in organised
structures is, that the various adjustments point to
the designed end of life and enjoyment to which
they are subservient ; but it is an obvious objection
that these ends in numberless cases are not attained ;
there is malformation and suffering, disorganisation
and disease; and, finally, the whole design is
always defeated and put an end to by death.

It

is hence manifest that to take a satisfactory view of
the case, we must not rely on the mere consideration
of an end answered, but must recur to a higher prin
ciple — that of symmetry, order, unity of plan, and
composition of organised frames : and this too, as
only one branch of the yet wider scheme of universal
order.
But in cerIt is, however, fairly to be admitted, that many
tain cases
an end an- instances occur where we should least expect it of
swered
when not utili ty in natural arrangements. Thus it is argued
obvious.
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by some that an apparent waste is not necessarily a
real one ; for the sustenance of one single species or
individual, a numberless combination of conditions
must co-exist ; if one condition were altered, all the
rest would fail in their co-operation, and the indi
vidual, or even the whole species, would perish.
Thus all, even the most apparently remote, arrange
ments of things which seem to have no relation to
animal life are yet essential to it ; and thus the
barren desert and the void ocean are not wasted,
but essential parts in the economy of the minutest
forms of animal life in the most distant hemisphere of
our globe.
In the same point of view (Ersted has beautifully
observed, " There is no inactive void in the remote
distances between the planets.

The space is filled

by ether, and is penetrated by the attractive forces
by which the whole universe is held together.

The

ether itself is an ocean whose waves form light,
that great connecting link which conveys messages
from globe to globe and from system to system." *
Yet the least consideration shows that we must

* Soul in Nature, p. 55.
L
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not press such arguments beyond their due limits ;
,

and still less make them the exclusive view of the

subject.
views
of
Though
the ancients
° the ancients* reasoned Jiustly
J and adon final
mirably on final causes in certain familiar instances,
causes.
and in the limited sense of the adaptation of means
to a known end, yet the state of their physical philo
sophy absolutely prohibited wider views of unity and
order.

Under a system which could not go beyond

the assignment of each class of phenomena to some
peculiar unknown efficient cause, unconnected with
others, no such generalisation as unity of design
could have been legitimately attained.
Final causes
The remark of Bacon f that final causes are not in
misplaced
in phiiothemselves to be rejected, but have been wronqly
sophy.
" 17
placed in philosophy, is one of more value than
seems generally understood.

It may be very true

that sometimes hints towards inductive investigation
have been obtained from the consideration of the
ends to be answered by certain observed conditions.
But it is in general a more safe and philosophical

* We cannot have a more striking instance than in the well-known
and justly admired passage in Xenophon's Memorabilia, i. 4.
. f I)e Augmentis, lib. iS. c. 4.
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rule, that we may in all cases argue from physical
inductions to final causes, but not from final causes
to physical inductions.
The old and limited view of final causes will not improved
views now
meet the increasing demands of scientific enlighten- required,
ment ; it will not suffice now to argue solely on the
adaptation of means to a known purpose, or a prac
tical design evinced, and an obvious end answered.
If we cannot discard the term, we must enlarge its
meaning.

We may speak of " design " with refer

ence solely to " order " and " arrangement," without
looking to the idea of practical utility.

Such modes

of expression are far preferable, as not leading the
mind to any undue expectation of what it will not
realise.
Thus in reference to physiology, the higher argu- Extension
of argu
ment acquires an expansion in proportion to the ment for
design to
progress of the science. We obtain more enlarged unity ot
composition
ideas of design as we advance from the more con- in Pny91ology.
fined views of the older schools towards the wider
principle of symmetry

and unity of composition.

So that " final causes," properly understood, so far
from receding (as some pretend) before the advance
of modern science in the wider and more philosophic
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sense, eminently derive increasing evidence from its
progress.

The study of the higher principle of

symmetry and unity of composition can in no way
prejudice that of adaptation; the latter being but a
part of the same great argument.

Nor is it just to

accuse those of the modern school who are engaged,
as their special and legitimate object, in investigating
the former, of undervaluing the latter.
The cells of
The celebrated case of the cells of bees deserves
the honey
comb,
more particular consideration, inasmuch as it offers an
instance in which the proof of mind is independent
of the idea of mere utility.

It is scarcely necessary

to observe that the supposition adopted by some of a
mere pressure upon a cylindrical cell producing the
hexagonal form is wholly insufficient : the main point
to be accounted for is the highly artificial mode of
termination of the cell by three rhombs* inclined at
the precise angle (70° 31') which calculation requires
for the minimum surface, which is also the acute
angle of the rhomb.

The argument points to a

highly intellectual operation either performed by the
bee, or implied in the arrangement of its organs, so

* See Vignette at the beginning.
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On either alternative

the proof of mind is independent of the consider
ation of a useful end answered: it depends on the
conception and solution of what is to our intellects
an abstract mathematical problem, by no means of
an elementary or evident nature ; and which is
equally remarkable whether any purpose were ful
filled by its application, or not.
Paley expressly held that the mechanism of the Argument
from astroheavens was a branch of science the least susceptible nomy.
of this kind of application: according to the prin
ciple here advocated, it forms the highest and most
satisfactory.
But a more special argument has been raised on stability of
the planethe ground that the planetary perturbations have tary system,
been shown so to compensate each other, that no
permanent derangement can arise ; and Laplace
pointed out that this stability of the planetary system
is the necessary consequence of certain conditions*
not themselves necessary ; viz. the smallness of the
inclinations and eccentricities, the motions all in the
same direction, the comparatively vast mass of the
sun, and the incommensurability of the periods.
L 3
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Professor Playfair* justly enlarges on this as an
argument for design ; but if the conditions thus as
signed were necessary (i. e. necessary consequences of
each other or of something else), he thinks we could
not infer design.

They, however, are not necessary :

each might be otherwise, the rest remaining.

Their

existence then, he argues, not arising from necessity,
nor from mechanical causes, nor from chance, must
he from design and intelligence.
But I would ask, Suppose they were necessary con
sequences of each other or of some higher principle,
or did arise from mechanical causes, would not that
higher principle, or those causes, so arranged as to
produce them, be an equal proof of design, or even a
higher f

So singularly deep-seated is the prejudice,

that design can only be inferred when we cease to
trace laws, or when conditions appear arbitrary.
Mechanical
necessity.

The idea of " mechanical necessity " (derived probably from the school philosophy) as something dis
tinct from the result of systematic plan in the order
of the universe, has long continued to haunt the ideas
of writers on the subject, and to be the source of
many cavils.
* Playfair's Works, iv. 294. 818.
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Thus in past times the Newtonian discoveries were
accused by many of having an irreligious tendency in
reducing everything to " mechanical nec essity." And
even so enlightened an advocate as Cotes*, instead
of showing the fallacy involved in that very term,
replies by contrasting "necessity" with "design,"
when it might have been pointed out that such neces
sity of reason is the highest proof of design.

Other

philosophers we find sometimes questioning whether
certain results may have been brought about by the
direct interposition of " the First Cause," or by some
unknown " secondary cause," as if the two were
opposed to each other ; or, as if science could have
any evidence of the first except through the channel
of the second.
from the inductive philosophy we derive our uniformity
belief in the harmony, order, and uniformity of causes"™1
natural causes, perpetually maintained in a univer
sally connected chain of dependence.

And hence it

is, that we arrive at those sublime ideas of a pre
siding Intelligence of which law and uniformity,

* "Nature leges ... in qnibus multa sane sapientissimi eonsilii,
nulla tucestitatia, apparent vestgia."—Pref. to 2d edition of Principia,
(p. xxix.).
t 4
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universal mechanism once for all adjusted, are the
proper external manifestations.
To the truly inductive philosopher, fate

and

chance, necessity and accident, are words without
meaning.

To him, the world is made up of recon

dite combinations of physical laws, and the existence
and maintenance of those laws are the very indi
cation of a Supreme Mind.

But chance is irrecon

cilable with laws, fate with mind, regulated and
fixed order with blind destiny, fortuitous accident, or
arbitrary interruption.
Natural
AH rational natural theology
theology
°J advances by
J tracstrength.
in„ ^e immediate mechanical steps and particular
cned by the °
r
r
chain of
processes in detail, and the physical causes in
causes.
1
r *
which the influences of the Great Moral Cause or
Supreme Mind are manifested.

The greater the

number and extent of such secondary steps and in
termediate processes through which we can trace
it, the greater the complexity and wider the rami
fications of the chain of causes, the more powerful
and convincing the instruction they convey as to
the existence and operation of the Divine wisdom and
power.
Mistaken
Heas.

Yet it is a common mode of illustration to speak of
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the chain of secondary causes reaching up to the First
Cause.

Or, again, fears are entertained of tracing

secondary causes too far, so as to intrench on the
supremacy of the First Cause.

But this is an erro

neous analogy : the maker or designer of a chain is
no more at one end of it than at the other.

The

length of the chain in no way alters our conviction of
its skilful structure, except to enhance it.

If the

number of links were truly infinite, so much the more
infinite the skill of its framer.
Mr. F. Newman* observes, I think most truly,
that the common arguments from what are called
" secondary causes " to the "First Cause" are unsatis
factory : and I would trace this to the confused sense
in which those terms are commonly used, as already
explained ; and which, I think, might be entirely re
moved by attention to the distinctions above laid
down.

While, on the other hand, I fully acknow

ledge that those arguments, when correctly under
stood, lead only to a very limited conclusion ; and
one which falls infinitely short of those high moral
and spiritual intuitions on which Mr. F. Newman

* Soul, p. 35.
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grounds his religious system, yet in no way dis
credits or supersedes them.
Confusion
Again, by some well-meaning but confused realn the order
^"
of argusoners, the argument is often put in reverse order ;
ment
and so stated as to appear as if the assumption of a
Supreme Mind or an " efficient and intelligent Cause "
were really the basis of our belief in the uniformity
of nature, instead of the conclusionfrom it.

Yet if this

were so, what would it be but to render the whole
proof of a Deity an argument in a circle f So, in like
manner, some would set out by insisting on the idea
of " a purpose answered " and " an intention " as an
essential antecedent part of our conception of an
organised being: and then, from the study of or
ganised beings, would deduce the conclusion of design
and intention !
Coleridge observes, " Assume the existence of
God, and then the harmony and fitness of the phy
sical creation may be shown to correspond with, and
support, such an assumption : but to set about
proving the existence of a God by such means, is a
mere circle,—a delusion ! " *

Now I would observe

* Table Talk, p. 307.
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that for the theological idea of God, the natural
argument is no doubt insufficient, but still it is
no argument in a circle; it is strictly logical as
far as it goes, though that is but to a very limited
extent.
Again, the same author asks, " How did the Atheist
get his idea of that God whom he denies ? " *

The

answer is unhappily obvious, that he usually takes it
up from the narrow and unworthy representations
of dogmatic systems or puerile recollections, instead
of the inferences suggested by a sound philosophy,
which would dissipate his objections.
Among some writers of an eminently religious Mistakes
arising from
spirit at the present day, we cannot but notice the ideas of
causation.
unhappy influence of that confusion of ideas on the
subject of causation, as well as the want of due ap
preciation of the grounds and nature of physical
philosophy in reference to the inferences of natural
theology, which it has been the object of the fore
going remarks to obviate.
Thus Sterling f observes, " Physical results prove
nothing but a physical cause."

Table Talk, p. 307.

Again, " It is

f Essay*, ii. 121. 122.
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thoughtless to say that, because all things we know
have each their cause, therefore the whole must
have one cause."

" Every phenomenon

within nature has a cause ; but this does not entitle
us to go beyond and look at nature from without,
and say this, too, must have a cause." *
The real ground he maintains is very different,
and is suggested by the question, " Why is the view
of the universe so weary, fearful, and unsatisfactory ?
The sense that we need a God is an infallible indica
tion that there is one."

&c*

After what has been before observed, it is hardly
necessary to observe how completely all perplexity
would be removed by better views of physical philo* It has been represented to me by a friend of the late Mr. Sterling,
that, in what I have here said of him, I appear to misconceive his meaning,
and that in fact what he says really seems to agree closely with what I
have myself afterwards urged, Essay iii. § 3., " Legitimate science," &c.
But perhaps it will be observed that what I have there said refers
rather to the past, and the passage now in question to the present. The
main question is in what sense Mr. Sterling here uses the term " cause."
This is, I think, the source of the difficulty. Ifin the sentence " Every
phenomenon," &c., in both places he means " physical cause," I should
entirely agree with him. But the tenor of the whole seems to me to in
dicate that he is speaking of " efficient causes ; " in which case I should
differ. But I still think there is some of the very common confusion
between physical and moral causation.
" Everything within nature has a [physical] cause." This, I think, does
justify us in concluding that nature, as a whole, has a moral cause ; —
it is the very evidence of it. The notion of a moral cause to which I
refer is nothing else than what arises necessarily out of the conception
of the vast assemblage and orderly combination of physical causes. As
to any idea of personality, power, or moral attributes— all these I
entirely agree must be derived from quite other sources, as they are
conceptions of a totally different order.
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sophy. While with sincere admiration for the author's
literary attainments, poetic imagination, and high
devotional feeling, I cannot but think the unhappy
view of the universe as " weary, fearful, and un
satisfactory," would have been banished at once by
the juster contemplations of an enlarged inductive
philosophy, investing the whole with the cheering
light of universal beauty, order, and harmony.
If, indeed, the author meant simply to transfer the
rJ
belief in a Deity altogether from the domain of
*
reason, to place it in that of spirit ; to ground it on
the sole consciousness of internal emotion, or the
intuitive impressions of individual experience, this,
would be a view to which the philosophical argument
offers no disparagement, though it does not reach up
to it.
A Personal God,—a moral Governor of the world,
— the Divine Will and Power originating material
things, and calling forth intellectual and spiritual
life, are doctrines not of science, but of faith, and
repose on the same ground as all other religious
doctrines.

As to the nature of those grounds, they

will necessarily be different in the case of different
individual minds. But in point of fact, it is, I imagine,

Higher
ideas of God
from other
sources.
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the case that by far the larger majority derive such
conceptions from the language of the Bible, instilled
into their ears and memory from the earliest child
hood ; though doubtless there are many who adopt
them from higher spiritual impressions and internal
feelings and convictions; —but in either case from

Erroneous
notions of
the limits
of nature.

sources wholly distinct from the teaching of science.
Some, however, would assert, that after all physical
explanations, there remains the same ultimate incom1
prehensibility in natural causes ; and that even in
nature we find ourselves surrounded by wonders and
miracles : ideas which only evince a total absence
of distinct philosophical thought, and confound the
limits of nature with the limits of our present
knowledge of it — unexplained phenomena with viola
tions of physical order.
They are fond of speaking of the limits of nature,
of a region of inscrutable mystery by which the
frontiers of science are on all sides surrounded, im
penetrable to our faculties, and forbidding advance.

No hintfrance to
advance.

If by mystery they mean something into which
we neither can, nor ought, to inquire, then, in accord
ance with what was before observed,* in science there
* See above, p. 112.
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are no mysteries, no inductive inquiry can ever
bring us to such a termination.
If we limit the term " nature " to that portion of
the universal fabric whose laws and mechanical
causes are more or less perfectly known to us, the
distinction is then merely incidental and fluctuating :
it is purely relative to ourselves and the temporary
extent of our knowledge, and presents no really
essential difference, being dependent merely on the
extent to which the boundaries of knowledge are
pushed forward at any particular epoch.
But "nature," in its wider sense, implies a whole, Nature
means uniall of whose parts are united by a community of versai order,
character ; and no one portion of it, whether known
or unknown to us, can really be beyond those or
dinances of recondite arrangement, a small portion
of which is manifested to us.
To assert an arbitrary condition of things when
ever our inductions fail, is to place such cases be
yond the boundaries of design : to suppose a region of
mysterious confusion beyond all law and order, is to
discredit the universal influence of Supreme Mind.
Some persons look to a supposed limit of all phy
sical knowledge, a supposed boundary of the dominion
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of physical causes ; there to enter on a new region,
still within the domain of reason ; and then to dis
cover the evidences of the presence and majesty of
the Deity.

They imagine it is only when they arrive

at the termination of natural order, that they can
properly say " Deus intersit ; " and yet that this is
still part of the province of science.
But reasoners of this class are liable to perpetual
disappointment, whenever, as daily happens, the
ceaseless progress of discovery pushes forward the
apparent boundary of any such limitation temporarily
placed on our knowledge of nature, by disclosing a
new region of facts, converting what was before
obscurity and mystery into clear light, and opening
a wider horizon to our contemplation.
The argument of Natural Theology, instead of being
supported or enlarged by such mistaken yet prevalent
imaginations, is on the contrary exposed to continual
disparagement, failure, and defeat, so long as its ad
vocates persist in relying on such false supports.
While the real argument is continually deriving fresh
accessions of strength from every higher advance in
generalisation which is effected, and continually raising
the ideas of those who accept its conclusions towards
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higher and more worthy conceptions of the Supreme
Moral Cause.
In accordance with the narrow and unworthy Limited no
tion of " nanotions formerly prevalent on these subjects (per- ture," as op
posed to
haps inseparable from an earlier stage of science), it "Deity."
would seem to have been held, that the appearances
of the physical world, so far as they were reducible
to regular laws, were to be regarded as what was
termed " Nature."

When we reached the boundary

of the province thus subject to reason (as we soon
must do in any direction), and when phenomena
seemed in any instance not so reducible to laws,
then we arrived at the limits of " nature," and were
reluctantly compelled to resort to a Deity, a flsoj aito
ftn^ctv^, — a Supreme Being admitted on compulsion,
when the order of things could no further be traced
without Him.

Then, and not till then, we might

exclaim with the poet, "Ergo perfugium."*
Thus, to take an instance, minds incapable of ap- Erroneous
argument
predating Newton's own sublime inference from the from plane
tary perturuniformity and order of the system which he had so nations,
marvellously and happily disclosed, have dwelt upon

* Lucret. v. 1185.
M
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bis single expression (when in ignorance of the extent
and fertility of his own principle in leading to the
great law of stability), that at length the increase of
planetary perturbations would require a special inter
vention for restoring the equilibrium.

This was ap

plauded as the only satisfactory acknowledgment of
a Supreme Power.

We merely ask, If this be the

true argument, what now becomes of the conclusion ?
Certain
Just in the same way we hear (for example) rephenomena
^
in geology, ligious writers at the present day arguing on certain
obscure and unexplained phenomena of geology.
They find indications of what may seem apparently
abrupt changes in the orders of organised beings in
past times : and because no established law or phy
sical theory will immediately apply to assign an
adequate cause (supposing the fact to be so), these
changes are triumphantly adduced as the special
footsteps of the Creator (as if the whole of geology
presented anything else); so that when future and
enlarged discovery shall disclose the connexion and
explanation of these appearances by regular laws,
their argument for a Deity will fall to the ground !
In physics.

According to this mode of representation, " nature "
was the rule. " Deity " the exception.

The belief in
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nature was the doctrine of reason and knowledge ;
the acknowledgment of a God was only the con
fession of ignorance.

So long as we could trace

physical laws, nature was our acknowledged and
legitimate guide; when we could attain nothing
better, we were to rest satisfied with a God !

Even

learned writers on natural theology have thought it
pious to argue in this way.

To take a single ex

ample : The apparent anomaly that water arrives at
its maximum density before freezing, occasions its
freezing first at the surface, and other results con
nected with important points in the economy of the
globe and the good of its inhabitants : and this argu
ment for design is sometimes represented as if it
acquired a peculiar force from the circumstance of
the fact being an anomaly, and inexplicable by our
theories.

And on this ground it is particularly held

up to popular acceptance as an instance of special
intervention, for the benefit of man, traceable to no
physical cause.

But when the apparent exception

shall come to be reduced to its proper place as a part of
some more comprehensive law (as it assuredly will)*,

See above, Essay II.
m 2
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all the peculiarity and mystery of the case will be at
an end, and with it trill fall the theological argument
and the popular faith, propped up on so false a sup
port.
influence of
Yet in spite of the better knowledge which ought to
prejudices.
prevail, we often hear, for example, any sudden and
marvellous infliction of disease or famine, pestilence
or blight, which (it is added with a sort of triumph)
" baffle the boasted powers of science to explain," held
forth as signal instances of direct interposition.
To resort to such representations, however it may
serve a temporary purpose, or exert an influence
on the multitude, is the resource of ignorance, the
encouragement of superstition, and eventually the
unfailing parent of a sceptical and irreligious re
action ; and if the faith of the many be propped up
by such false supports, it must fail altogether as soon
as increasing knowledge clears them away.*
To speak of apparent anomalies and interruptions
* In relation to this subject, I cannot refrain from quoting a single
sentence from a discourse of a very opposite tendency to such as I have
just alluded to, and of a kind which it is to be wished were more com
mon: —
" God punishes us ... . not by His caprice, but by His laws. He
does not break His laws to barm us; the laws themselves harm us when
we break them and get in their way "
" Who Causes Pestilence '( " Four Sermons by the Rev. C. Kingsley,
Rector of Eversley, p. 14. London, 1854.
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as special indications of the Deity, is altogether a interrup
tions of
mistake. In truth, so far as the anomalous cha- order interruptions in
racter of any phenomenon can affect the inference of tneevidence
of design.
presiding Intelligence at all, it would rather tend to
diminish and detract from that evidence.

But, on

the other hand, precisely in proportion as the apparent
exception might be explained, and made to vindicate
its position in a more comprehensive system of order,
so would the evidence be increased and elevated.
In the present state of knowledge, law and order,
physical causation and uniformity of action, are the
elevated manifestations of Divinity, creation and
providence.

Interruptions of such order (if for a

moment they could be admitted as such) could only
produce a sort of temporary concealment of such
manifestations, and involve the beautiful light shed
over the natural world in a passing cloud.

We do

not indeed doubt that the sun exists behind the cloud,
but we certainly do not see it ; still less can we call
the obscuration a special proof of its presence.

The

main point in the system of order and law is its
absolute universality.

Exceptions, if real, must pro

tanto imply a deficiency in the chain of connexion,
m 3
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and might, to a sceptical disposition, offer a ground
of doubt.
But so overwhelming is the mass and body of
proof, that no philosophic mind would allow such
exceptions for a moment to weigh against it ; they
would be as dust in the balance.

A supreme moral

cause manifested through law, order, and physical
causes, is the confession of science: conflicting
operations, arbitrary interruptions, abrupt discon
tinuities, are the idols of ignorance, and, if they
really prevailed, would so far be to the philosopher
only the exponents of chaos and atheism ; the ob
scuration (as far as they extend) of the sensible mani
festation of the Supreme Intelligence.*

* The question of apparent interruptions has been much discussed by
(Ersted, in his work already referred to. (See Soul in Nature, pp. 69.
173. 178.) Some, he says, imagine accidental causes of derangement in
nature which may render arbitrary intervention necessary for their re
adjustment, as was once supposed with regard to the planetary per
turbations ; but, as knowledge has progressed, it has been more clearly,
seen that the error lies in supposing such deranging causes accidental ;
they are all results of the same general laws, modified by particular
conditions. He puts the parallel of human contrivances, in which, in
proportion to the skill and intelligence employed, such derangements
are foreseen and provided for, as e. g. the compensation for expansion in
chronometers ; and even in moral agency, as in state institutions pro
viding remedies for the lawlessness of criminals. (173.) Infinitely more
then, he argues, must we expect such provisions in Infinite Wudom
which is sufficient to guide everything without requiring alteration.
(178.) Apparently inexplicable events are so only to our present igno
rance. (69.) Real interruptions would suppose deficiency of reason in
God.
On this point the author has forcibly remarked, " When our opponents
triumphantly bring forward inexplicable events, we can reply to them,
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That idea was hidden in former ages, ignorant False views
from ignoof the true inductive philosophy, — in proportion ranee of in
ductive
as men speculated on false principles, and ima- principle,
gined (as was very natural) a plurality of super
natural powers, and unconnected or opposing influ
ences, whose conflicting operations were evinced in
the mysterious irregularities and capricious course
of natural phenomena.

In earlier stages, even of

inductive inquiry, though its higher principles were
in some measure recognised, it was yet supposed
that limits existed to their dominion.

And even at

the present day we cannot say that such a notion has
been generally or absolutely exploded.
Among philosophers, though the idea of a limita- Narrow
views of
tion has been slowly dispelled, yet still many are nature to
be enlarged.
unable fully to embrace the universality of law and
order, or to attach to it the high importance which it
rightly claims.
In common with us you cannot understand these events, but you fancy
you understand them ; you believe that you are initiated into God's
decrees, and speak accordingly : we know that we do not understand
them, and openly declare it. They may perhaps assert that they are
guided by religion ; that they judge by the will of God revealed to them
by religion : but only let them show us a single instance of an event
where it can be applied without the addition of some of their own wis
dom."— Ib. 178.
" We often hear it said that some things would be inexplicable if
we did not believe in higher arbitrary arrangements ; but that anything
is inexplicable without a certain presupposition is generally a very weak
proof of its being really so."— Ib. 180.
M 4

168

FINAB* CAUSES,

[Essay L § v.

In a word, according to the narrow, but prevalent
idea, the great universe is nothing but an immensity
of arbitrary and inscrutable darkness and mystery,
to which the philosopher's inductive world — a
limited portion of matter, chained down by mecha
nical causes—forms an insignificant exception.
But the more worthy conception looks to a bound
less cosmos, a universe of order, a grand scheme of
eternal laws adjusted by Supreme Reason, of which
our limited inductive knowledge opens a partial
glimpse, yet calculated to convey a faint impression
of that immensity of Intelligence which pervades,
animates, and rules not only our sphere, but all
beyond it.
improveImproved views, increased and accumulating eviments in
science
dence of the harmony pervading the material world,
advance na
tural theo- are attained in proportion to the advance of sound
logy.
inductive science. The more close adherence to the
spirit of philosophical analogy leads to a more com
manding sense of the uniformity of nature, and the
true idea of causation. As the generalisations of phy
sical science become more comprehensive, we acquire
juster notions of the stupendous aggregate of physi
cal causes, of the inconceivable vastness and com
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plexity of that universal mechanism, some small
portion of which we are enabled to understand ; and
whose recondite and perfect adjustment, however im
perfectly perceived, is the true ground and evidence
of our conceptions, partial and limited as they must
be, of the Infinite Source of all things.
It is not a mere desultory and fragmentary know- Higher
views of
ledge of detached facts and portions of science, to science im
portant
however great an extent it be carried, which can
suffice to lead us to a correct perception of those
truths.

It can only be by a thorough insight into

the interior principles of the inductive philosophy,
and an imbibing of its real spirit, that we can attain
an adequate perception and sense of the real unity of
nature which forms the basis and substance of those
more sublime inferences.
In the confined and literal notions, often igno•
rantly entertained, of the sciences of observation,
•
i
.
our conclusions might be supposed restricted to
the field of mere sensible experience ; and in this
sense we should fall short of any worthy apprehen
sion of the Supreme Intelligence.

But the truly in

ductive philosopher extends his contemplation to
intellectual conceptions of a higher class, pointing

Leading to
higher
views of
natural
theology.
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to order and uniformity as constant and universal as
the extent of nature itself in space and in time ; and
in the same proportion he recognises harmony and
arrangement invested with the attributes of univer
sality and eternity, and thus derives his loftier ideas
of the Divine perfections.
The real nature and bearing of the evidence of
natural theology as founded on universal order, has
in fact come to be better understood only in an age
of advanced philosophic cultivation: it tends to
become continually more perfect with increasing
knowledge; and its full force is hardly yet com
monly apprehended even among men of science,
in ignorant
The stupendous phenomena of nature are indeed
ages all
phenomena the manifestations of the Supreme Power as well
viewed as
supemato an ignorant, as to a cultivated age and people,
tural.
*
though the impression is produced in a very dif
ferent way, and excites a very different tone of feel
ing.

In an age when these phenomena have not

been reduced to laws, or traced to causes, they are
all ascribed to arbitrary influences.

When the uni

formity of nature was unknown, violations of it
offered no contradiction.

When everything was

supernatural, no discrimination of evidence was pos
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In those ages all phenomena, whether in the

inorganic world, or in varied influences on the
human constitution, were unavoidably regarded as
direct interventions and acts of the Deity, and
were truly described as such in the writings of those
periods.
In the ruder stages of man's progress, religious Natural
impressions are more peculiarly produced through ruder°ages.
the medium of the feelings of awe and astonishment,
which are called forth by the occurrence of the more
rare, extraordinary, and fearful phenomena, pro
digies and marvels.

These joined to the more tan

gible influence of events on their own fortunes and
enjoyments, believed to be retributive judgments and
providential deliverances, when favourable to them
selves and destructive to their enemies, are the only
appeal to which men were then accessible.
But with the enlightenment of physical discovery, More ena more definite natural theology presents us with \ie^L ***
conclusions which, though resting on an unassailable
basis, are restricted in their character and extent.
Natural theology, as based on physical science, con- Limits of
i•
p natural
fessedly leads us only to a very limited conception of theology,
the Divine perfections ; it traces beneficent arrange-
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ments yet mixed with a large proportion of evil ; it
recognises omnipotence in the constitution of the
immense connected machinery of the universe, and
the perpetual maintenance of determinate laws, rather
than in their interruption.

At the very utmost

it points to providential government in the pre
servation of an unbroken system of pre-ordained
causes for the general good, rather than its sus
pension for the benefit of individual parts, and
to influence on mind rather than disarrangement of
matter.
If the human mind or human desires require fuller

Spiritual
views from
other
manifestations, or aspire to a higher sense of the
sources.
Divinity, it must be from other and more spiritual
sources that such wants can be satisfied, — a philo
sophic natural theology, while it cannot furnish such
satisfaction, yet at least puts no hindrance in the way
of its attainment from other and more appropriate
teaching: but rather prepares the way for it by
clearing away unworthy notions which obstruct its
path.
Argument
But the great argument which we have been confrom design
to^a desidering, it is said, is not one merely of design, but
must rise from design to a designer.
that some objections have arisen.

And here it is
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On the one hand it is alleged that the argument
is insufficient ; and, on the other, that it proves too
much, and tends to identify nature with the Deity.
But both objections seem to me equally traceable to
the same primary confusion of ideas as to the real
nature of the inductive inferences, and of the obvious
distinction between moral and physical causation.
This confusion of ideas pervades the remarks of many
otherwise able writers.

Thus Coleridge observes, —

" All the so-called demonstrations of a God either
prove too little, as that from the order and apparent
purpose in nature, or too much, namely, that the
world is itself God; or they clandestinely involve
the conclusion in the premises ... as in the pos
tulate of a First Cause." *
Natural theology confessedly " proves too little,"
because it cannot rise to the metaphysical idea or
scriptural representation of God.
quite distinct authority.

These stand on

But " the postulate of a

First Cause" is a notion wholly arising from the
confusion of ideas just referred to.
The common objection to the argument from objection to
this argument.
* Aids to Reflection, vol. i. p. 139.
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design to a designer, appears to be of this kind.
It is alleged that, to take Paley's well-known in
stance of the watch, we make our inference directly
of a watchmaker from obvious comparison with
known human works.

Even when a person should

for the first time witness some work far transcending
his own power or knowledge, or anything previously
heard of, still he would perceive the analogy with
the more ordinary productions of human skill, dif
fering only in degree, and would infer a contriver
and an artist of faculties far higher, but still si
milar to his own.

But the works of nature, it is

said, differ from these in kind; they are unlike any
of our works, and suggest no such analogy of an
artificer resembling a human artificer, or differing
merely in the extent and degree of his skill.
Apparent
want of
analogy in
the two
cases.

In those cases most nearly approaching the nature
of human works, such as the varied and endless
changes in matter going on in the laboratory of
nature, the results, even when most analogous to
those obtained in human laboratories, yet present no
marks of the process or of the means employed, by
which to recognise the analogous workman ; and in
all the grander productions, the incessant evolutions
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of vegetable and animal life, which no human la
boratory can produce, — in the structure of earth
and ocean, or the infinite expanse of the heavens
and their transcendent mechanism, still further must
we be from finding any analogy to the works of
man, or by consequence any analogy to a personal
individual artificer.
But the more just view of the case is that which Answered
by the real
arises from the consideration that the real evidence analogy of
mind.
is that of mind and intelligence : for here we have
a proper and strict analogy.

Mind directing the

operations of the laboratory or the workshop, is
no part of the visible apparatus, nor are its opera
tions seen in themselves — they are visible only in
their effects ; — and from effects, however dissimilar
in magnitude or in kind, yet agreeing in the one
grand condition of order, adjustment, profound and
recondite connexion and dependence, there is the
same evidence and outward manifestation of in
visible intelligence, as vast and illimitable as
the universe throughout which those manifestations
are seen.
It is by analogy with the exercise of intellect, Analogy of
moral cauand the volition, or power of moral causation, of sationand
mind.
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which we are conscious within ourselves, that we
speak of the Supreme Mind and Moral Cause of the
universe, of whose operation, order arrangement
and adaptation, are the external manifestations.
Order implies what by analogy we call intelligence ;
subserviency to an observed end implies intelligence
foreseeing, which, by analogy, we call design*
invariable
Again: nothing but the common confused and
laws and
causes no mistaken notions as to laws and causes, could give
argument
ism.Panth6" any co^our *o
assertion that " the argument proves
too much," that physical speculations tend to substi
tute general physical laws in the place of the Deity ;
and that scientific statements of the conclusions
of Natural Theology are nothing but ill-disguised
Pantheism.
The utter futility of such inferences is at once
seen, when the smallest attention is given to the
plain distinctions above laid down between " moral "
and " physical " causation : and to the proper force
of the conclusions from natural science establishing
the former by means of the latter.
* On the analogical nature of all our modes of speech respecting the
Divine Being and attributes, the reader should especially consult the
luminous and philosophical view given by Abp. King in his " Discourse
on Predestination," 1709, § 8. Reprinted 1821, with Notes by Arch
bishop Whately.
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This distinction obviously points to the very
reverse of the assertion that physical action is iden
tical with its moral cause; the essential difference
and contrast between them is the very point which
the whole argument upholds and enforces.
Of all forms of philosophical mysticism, the idea
of Pantheism seems to me one of the most extra
vagant.

Ever-present mind is a direct inference

from the universal order of nature, or rather only
another mode of expressing it.

But of the mode of

existence of that mind we can infer nothing.
To assert, then, that this universally manifested
mind is coexistent, or even to be identified, with matter,
is at best a mere gratuitous hypothesis, and as such
wholly unphilosophical in itself, and leading to many
preposterous consequences.

But if further supposed

to apply in any higher sense as to an object of worship,
trust, love, obedience, or the like (as is implied in
the term "Pun-theism), it appears to involve moral
contradictions of the most startling kind.
There are, however, many who, though rejecting
Pantheism as untrue, do not conceive it absurd or
contradictory. Much, however, will, in all such cases,
N
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depend on the precise sense in which it is maintained.
With some it seems to have been upheld on a
fanciful analogy with the conception of the human
frame animated by an indwelling spirit ; as if in a
somewhat similar manner the supreme mind might
animate nature.

Without disputing this in a certain

sense, the cases surely cannot be considered at all
parallel : we do not infer the existence of the human
mind from the arrangement and adaptation of the
bodily organs : nor is it the moral cause of their
organisation.
If Pantheism were asserted merely in the sense of
a kind of vital or animating principle pervading the
material world, I would admit that such an idea
involves no absurdity, or contradiction, but still I
should regard it as visionary and unphilosophical.
I could but class it with the " vital forces " which
Kepler fancied necessary for keeping up the motions
of the planets,—with " the plastic powers of nature,"
" her abhorrence of a vacuum," and the likechimaeras.
But it is when men elevate such a supposed animating
C

principle into a Deity, a being of supreme wisdom,
power, beneficence, and goodness, yet residing in
every atom of matter, and participating directly in

Essay L § v.]

AND NATURAL THEOLOGY.

179

every form and case of material action, that the con
tradiction arises.
The whole tenor of the preceding argument is Conclusion,
directed to show that the inference and assertion of
a Supreme Moral Cause, distinct from and above
nature, results immediately from the recognition of
the eternal and universal maintenance of the order
of physical causes, which are its essential external
manifestations.
Of the mode of action or operation by which the
Supreme Moral Cause influences the universal order
of physical causes, we confess our utter ignorance.
But the evidence of such operation, where nature
exists, can never be lost or interrupted.

And in

proportion as our more extended researches exhibit
these indications more fully and more gloriously
displayed, we cannot but believe that our contem
plations are more nearly and truly approaching their
SOURCE.

N 2

ESSAY II.

ON THE
UNITY OR PLURALITY OF WORLDS.

N 3
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§ L — THE ARGUMENT CONSIDERED IN A
PHYSICAL AND PHILOSOPHICAL POINT
OF VIEW.

Among the endless topics of human inquiry and introduc
tory recontroversy, we cannot but observe that those often marks.
Propensity
become the most popular which might have been todtscusr r
6
sionofreantecedently pronounced the most unlikely to attract mote and
* *
imaginary
notice : and subjects the most remote from those toPic3which ordinarily engross the attention, involve the
interests or excite the passions of mankind, and even
those of the most imaginary and conjectural cha
racter, have often called forth the most earnest
dispute.
Often, too, it happens that a particular opinion Love of
novelty.
has for a long time been conventionally adopted, or
N 4
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acquiesced in — perhaps with little inquiry or thought
among the many — until on a sudden some writer,
more bold or more ambitious than his predecessors,
discovers a dubious point on which at least a plau
sible argument may be raised, calling in question the
received belief in which the public mind has hitherto
reposed.

And then, however abstract, or however

trivial the subject may be,

prepossessions are

aroused, and the question is immediately raised into
serious importance, and a controversy stirred up
whose vehemence is often just in the inverse ratio
of the real value or clear evidence of the point at
issue.
interest felt
Men who take comparatively little interest in the
in conjec
tural specu- tangible details of real attainable science, feel stimu
lation.
lated by the desire to penetrate those recesses where
all is obscure, and certain knowledge unattainable.
There is indeed a line of demarcation, nowhere
more clearly drawn than in the positive mathematico-physical sciences, between the known and the
unknown ; yet on the frontier there lies a region on
which sufficient light is shed to permit our curiosity
safely to indulge in short incursions, while there is
darkness beyond which we may people with unsub
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stantial forms and shadows to the full satisfaction of
our wildest imaginations.

And this is pre-eminently

the case in the vast expanse opened to our view
by astronomy ; and when readers and inquirers are
tired with the dry discussions of periods and dis
tances, and with calculations of masses and eccen
tricities, they naturally fly for relief to the more
grateful occupation of guessing at the probable
near aspect of the surfaces of the heavenly bodies
— imagining them worlds like our own, and fancy
ing the possible nature of the creatures who may be
their inhabitants. And as such subjects are of course
open to unlimited conjecture of every kind, so are
they liable to become the battle-field of intermi
nable dispute : interminable, perhaps, some may say,
in proportion as the hosts of objections raised on
one side, and of replies on the other, are all equally
unsubstantial ; and like the aerial combatants of the
poet, of impassive and indestructible nature, reunit
ing as soon as cloven asunder, so that, after all is
over, either side may with equal confidence claim the
victory, and be ready to begin the fight anew.
Yet, to the question of the existence of in- popuiar
habitants in other worlds (so impossible really to jriunditrof
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answer decisively) there seems to have prevailed a
general disposition to give in some sort an affirmative
reply ; not, perhaps, founded always on very scientific
grounds ; but undoubtedly the common expression
of popular books has been favourable to the idea, and
perhaps most educated persons would hardly have
hesitated to admit its general probability.

views of
In fact, no sooner was the true planetary systhe subject
in
former tem B
generally
times.
J received, than it became an obvious
topic with writers who were engaged in recom
mending it to public notice, to invest the dry
details of planetary astronomy with the interest
excited by speculation on the possibility of intelli
gent beings inhabiting those distant worlds.

And

when men had become reconciled to the paradox of
antipodes, it was not a much greater difficulty to
concede Lunarians, Jovians, Satumians, and the rest.
And thus the general idea of inhabited worlds,
under various aspects and with various objects, has
been alike upheld by philosophers and poets — by
divines and popular essayists.

Hinted at even by

Newton and Huyghens — recommended to popular
acceptance by the elegant discussions of Fontenelle
— reasoned upon theologically by Derham and Bent
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ley, it passed into a matter of popular credence ;
and was often appealed to even in later times, both
as a fair philosophic hypothesis and as a worthy
religious contemplation by Herschel and Paley —
by Lardner and Chalmers, and by Dr. Whewell in
his Bridgewater Treatise.
At the present day, it hardly needs to be re- Discussion
at the premarked, a contest on this subject has been keenly sent day.
carried on between two highly talented disputants,
whose publications* have called forth an unusual
amount of popular attention ; and the question of
the plurality of inhabited worlds, which had altogether
slumbered in public interest, as a controverted point,
since the days of Fontenelle, has once more started
into life, and occupied the public mind ; and after the
public scepticism had been at length satisfied as to
the actual rotation of the earth by the pendulum ex
periment of M. Foucault, this discussion took its
place as a fashionable topic, and commended to the
public favour the Copernican hypothesis ; on the one

* 1. "The Plurality of Worlds," an Essay: 1853. 2. "A Dialogue
on the Plurality of Worlds," being a Supplement to the Essay, &c.
3. "More Worlds than One; the Creed of the Philosopher, and the
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side, as perfectly safe, when carefully divested of
the dangerous adjunct of imagining inhabitants in
the planets rivalling man in dignity and spiritual
privileges ; on the other, as eminently orthodox, if
the planets be believed to be tenanted by such in
habitants, whose existence is even demanded by
religious considerations, and made at once a leading
point in " the creed of the philosopher and the hope
of the Christian."
In the instance of the present controversy, what
ever opinion may be formed as to the issue or the
merits of the question, there can be but one as to
the ability with which each disputant has conducted
his argument; and especially as to the ingenuity
which the anonymous writer has evinced in main
taining what must seem in many respects somewhat
paradoxical theories, the more freely thrown out
under his anonymous disguise, doubtless assumed
for this purpose,
various
The literature of such a question is not without
ideas
t
n
.
broached of its curiosities ; and both the authors referred to have
the inhabit.
....
ants of
contributed some account of the varied opinions
planets.
which have been broached on the subject. The
author of " The Plurality " displays his stores of
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erudition on this head in furnishing several singular
exemplifications.
Some of the ancient Stoics, as we learn from the
ridicule cast on them by Lactantius, ascribed inha
bitants to the moon.

Plutarch, in his curious dia

logue "on the face which appears in the moon's
orb,"* gives arguments for and against the moon
being inhabited.

Lucian indulges in the same

fancies; but probably neither with any settled con
viction of their truth.

Nicolas of Cus, who asserted

the Heliocentric system before Copernicus, discusses
in some measure the nature of the solar and lunar
beiDgs, and makes the former more intellectual,
more clear and illuminated, than those of the moon,
who are " magis lunatici," as in the earth they are
" magis materiales et grossi."
These were followed by the strange assertions of
Giordano Bruno, who declared not only for a plu
rality of worlds, but that the earth is inhabited in
its interior as well as its exterior; and Wilkins,
who laboured to prove not only that the moon is
inhabited, but that we need not despair of being able

* Supplement, p. 86.
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Kepler expressly argued

in favour of Lunarians : " Consentaneum est esse in
luna, viventes creaturas."
Even down to later times, imagination has revelled
in devising the kind of existences which may
inhabit the planets.

Fontenelle assigned corporeal

beings very like ourselves to the nearer planets ;
creatures of extreme vivacity to Mercury ; of vo
luptuous and ardent natures to Venus ; of more
robust and manlike character to Mars ; while to
Jupiter and Saturn beings of dull and torpid con
stitution were given.

Sir H. Davy, in his vision,

saw creatures of the most marvellous structure, with
membranous bodies and strangely convoluted ele
phantine probosces as organs of sense and intelli
gence, gifted with far higher intellectual capacities
than the men of this earth, inhabiting Saturn; to
which we may add, that a very ingenious and
scientific poet has recently depicted beings in the
moon with an internal body and an external soul.*
It is not, however, to any such familiar acquaint
ance with other worlds that our immediate inquiry
* " Love in the Moon," a poem, with Remarks on that Luminary, by
Patrick Scott London, 1853. See p. 24. .
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The actual point in

question is not what is the most plausible image we
can conjure up of the nature and appearance of luna
rians or planetarians, but what is the most proper
and philosophical view we can take of the general
question, Are other worlds besides our own pro
bably the seats of intellectual, moral, and spiritual
life ?

Is it probable from concurrent circumstances

that our globe is so far a peculiarly conditioned
portion of the whole creation as to be the only one
privileged in this respect ? or are not others, or all
others perhaps, equally, or even more, elevated in
their destination as seats of life ?
The question is one which most persons at all statement
,
of the ques
given to contemplate the phenomena of the heavens tion.
have been always prone to ask, though perhaps with
little serious conviction of the possibility of answer
ing it with any reasonable approach to certainty.
But it takes a more precise form, and the real na
ture of the inquiry is more distinctly indicated, the
more

we consider the actual

sidereal world.

conditions of the

The question, probably, first arises

with respect to those bodies nearest to us, and
which most resemble our earth.

From the obvious General
analogies
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general resemblances between our globe and those
others of the solar system which might be regarded
as members of the same family in respect to form,
motion, subjection to the laws of gravitation, dif
fusion of light and heat, in some instances the
presence of moons or rings affording auxiliary
illumination, in others of atmospheres, clouds, and
therefore water, of mountains and valleys, or even
of supposed continents and oceans, there might
seem to be an easy transition to the belief in intel
ligent inhabitants, bearing more or less resemblance
to ourselves.
The inquiry perhaps is first made, — is our com
panion the moon inhabited ?

It then extends to the

other planets, and as it extends, it may seem sur
rounded with more difficulty ; are we to include the
sun ? or is not his nature so different as to render
such an inquiry unreasonable?
to be inhabited?

Are comets likely

still more the fixed stars? but

they probably are suns; they may be the centres
of planetary systems — of worlds; why not of
animal life, or even of intellectual and moral life ?
But there are yet more distant bodies, the systems
of nebulae and clusters, to which the same questions
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may apply ; 'and thus the overwhelming magnitude
of the inquiry makes us the more alive to its diffi
culties, and we feel ourselves lost in the vastness of
the conceptions it inspires.
At the present day, from more accurate inves- influence of
modern dlstigations, aided by the recent improvements in coverieson
the questelescopes, the actual structure and physical condi- ion,
tions of the planetary bodies of our world, as well as
in some degree those of the more immensely distant
and vast sidereal systems, have been better known to
astronomers, and correct ideas respecting them more
familiarly diffused in popular information.

Hence it

becomes a point of inquiry whether these acces
sions to our knowledge have been such as in any
way to affect the previously received notions as to
the existence of organised life in the heavenly
bodies.
To follow up this inquiry is the professed object
in a large portion of the discussion now brought be
fore the public; and it is apparent, that while the
modern discoveries generally have confirmed and
extended the analogies of planetary and stellar sys
tems, they have also disclosed many particulars
which may require us to modify our notions in
0
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detail as to the conditions of their existence ; while
geological research has not been without its bearing
on the question of their structure, nor the various
cosmical and cosmogonical theories altogether unin
fluenced by the latest discoveries of nebular astro
nomy.
It was thus but fair and reasonable that the ques
tion should at the present day undergo a renewed
discussion ; and whatever opinion may be formed as
to the precise result to which the present contro
versy may tend, it will, probably, on all hands be
allowed that it has not been unproductive in bringing
more prominently forward many of the most inter
esting facts and conclusions respecting the structure
and conditions of the heavenly bodies, and at the
very least putting the public mind more fully in
possession of those data which are necessary for
carrying out any more imaginative speculations on
reasonable grounds.
The quesIn the former Essay* reference has been made to
tion a point
forphiioso- the nature and grounds of Philosophical Conjecture,
phical con
jecture,
and the place which it may legitimately and usefully

* See Essay I. § iii.
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Those

remarks may perhaps find an application in reference
to such questions as that now before us.
Viewed simply as a question of philosophical con
jecture, or rational probability, without reference to
any ulterior consideration, the argument must be
based on an extension of inductive analogies, a gene
ralisation (so far as we can legitimately pursue it)
upon the acknowledged relations of animated ex
istence with physical conditions and cosmical arrange
ments adapted to it.

And it is in this point of view

that we must, in the first instance, proceed to consider
it.

At the same time, so numerous are the points of

relation between the simple question of probability
as to the fact of inhabitants in the heavenly bodies,
and various collateral topics of higher interest, that
the larger portion of the discussion, as taken up by
the disputants already referred to, is in fact chiefly
occupied by these collateral topics, to which the
more simple question is manifestly regarded as
subordinate : and it is probable that the public has
been induced to feel an interest in the subject more
from a reference to such ulterior considerations than
o S
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from the intrinsic attractions of the primary question
itself.
Review of
the argu
ment necessary.

But notwithstanding the ample discussion which
this subject has received from two such eminent disputants, it is still, in my opinion, left by them in an
unsatisfactory state.

Not so much in regard to the

mere question itself, which ever must remain in un
certainty, as with respect to a just appreciation of
the true grounds on which the discussion of it should
be taken up, as well as of the bearing and influence
which it may have upon those higher contemplations
with which both these writers (though in opposite
ways) have combined it.

It is, then, in this general

point of view, and in its connexion with other topics
of philosophical inquiry, rather than as to the mere
details of astronomy, that it is here proposed to treat
the subject.

Yet to a few of those details some

attention must be paid in the first instance.
Connexion
The question as to the probable present habitable
with past
history of condition of the planets or the existence of intellithe world.
gent beings upon them, is closely connected with
the past history of the system.

And the discussion

of inhabited worlds has been justly much mixed up
with that of the process of transitions through which

Essay II. § i.]

PHYSICAL ARGUMENT.

197

they may have passed from an original nebulous or
vaporous state to their existing condition.
The " nebular theory," as it is termed, of the The nebular
theory.
origin of our planetary system is totally distinct from
the phenomena of the sidereal nebuke with which,
nevertheless, it is often confounded.

Though when

the former theory was broached by Laplace it indeed
received some confirmation by analogy from the
discoveries made as to the varied forms of the sidereal
nebulae by the elder Herschel.
That highly distinguished astronomer had observed sidereal
i.
.
!
nebulae,
with his powerful reflectors, and minutely described,
the forms and characters of a great number of those
nebulae, and thus there were supposed to be fur
nished so many actually existing instances of what
had as yet been only a hypothetical speculation.
Nebulous matter had been assumed to have existed
in the solar system ; here there seemed cases of such
matter really existing in the sidereal heavens. More
over, there appeared to be great diversities of form
and species of such matter.

Some nebulae presented

the appearance of mere faint patches of dull light :
others exhibited something like a nucleus, or brighter
centre : others a distinct star surrounded with
o 3
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nebulous matter : others various combinations of
stellar and nebulous appearances, often presenting
irregular portions, and many of variously formed
globular or elliptical structure.

Hence he was

naturally led to the conjecture that these might be
only gradual and progressive stages of formation from
mere diffused nebulous matter up to condensed stars,
or solid masses.
sidereal
clusters.

And the analogy was further carried out when,
besides the nebulae properly so called, there were
found a number of other bodies which to lower
powers appeared like nebula;, yet with telescopes of
higher capacity were resolved into clusters of separate
stars.

This, then, seemed to be the ultimate stage of

their progressive evolution, originating out of mere
diffuse cosmical nebulosity, by degrees condensed
towards various centres, and at length absorbing all
the matter into distinct bright stellar bodies clustered
together—that is, clustered to our eyes, but really
at amazing distances from each other— forming vast
but separate groups in the heavens : of which groups
the whole of the fixed stars (ordinarily so termed as
distinct from the clusters and nebulae), extending
laterally, and seen in thick perspective to form the
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Milky Way, are believed to constitute only one, per
haps very subordinate, component part or cluster ;
all the members of which are self-luminous, or
suns; one among which is our own sun, with his
little attendant planetary system, as invisible to
them as any systems they may possibly possess must
be to us.
We might well stop to expatiate on the magni- Relation of
.
nebula; to
ficent scene thus presented to our contemplation, as the solar
system.
both of the writers referred to have done with so
much eloquent effect.

But to return to the imme

diate argument ; it becomes important (with reference
to a common confusion of ideas) to dwell upon the
consideration that the analogy of the sun and his
system is not with clusters or nebuhe, but with their
integrant stars.

And those who expect either to

confirm or to refute any supposed relations or con
ditions of our planetary system with what may be
observed or imagined in the sidereal nebulas are
altogether on a wrong course.
Now the nebulae, as originally observed in the Resolution
of nebulae
northern hemisphere by the elder, and in the south- i s powerful
telescopes.
ern by the younger Herschel, have been since, to a
considerable extent re-examined in the northern

200

UNITY OF WORLDS.

[Essay II. § I.

with the vastly more powerful telescope of Lord
Rosse ; and, as the former observations had greatly
altered our conceptions of such nebulae as had been
previously examined by Messier and others with
very inferior powers, and had resolved into separate
stars some which had previously been regarded as
purely nebulous, so the more gigantic powers now
applied not only presented many of the familiar
nebula? under aspects in which their old features
could hardly be recognised, but succeeded in resolv
ing into clusters of stars many objects before deemed
incapable of such resolution.

And it may be well

here to observe, that when the author of " The Plu
rality " describes these resolutions as into patches and
dots of light, seeming (if I understand him rightly)
rather to discountenance the notion of their strictly
stellar nature, in point of fact, I am able to state, on
the authority of those who have actually seen them in
Lord Rosse's instrument, that the appearance is per
fectly and brilliantly that of stars ; distinct effulgent
points of no sensible magnitude, and of whose stellar
nature no doubt could remain on the mind of the
observer.
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Here, then, an argument has been raised : — As
successive portions of nebula) become resolvable
when we apply successively higher powers, so it is
inferred we may reasonably extend this argument,
and fairly expect that this would always continue, as
still higher powers might come to be employed ; and
thus there would be no limit, and, in fact, all sidereal whether
any limit
nebulous appearances would thus be shown to be to such re
solution ?
most probably nothing but starry clusters, appearing
nebulous simply in consequence of their enormous
distance.

Hence, it is said all theories founded

on such conceptions of nebulous matter must be
given up ; and hence the opponents of such theories
have enjoyed a triumph in which they have been
often prone to indulge feelings not apparently much
in character with so purely abstract and hypo
thetical a speculation, on which, nevertheless, opi
nions on either side have been maintained with a de
gree of vehemence little to have been expected from
the nature of the subject.

To this, however, there

is opposed one remarkable fact — viz., that in all the
instances examined by these extremely high powers,
wherever parts of nebulae not before resolved have
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been so resolved, there have been also brought to
light numberless new portions of the same mass of a
character apparently quite nebulous, of extreme
tenuity, bending about in delicate films in the most
capricious shapes.

It has hence been an inference

on the other side, that with widely ramified stellar
clusters there are always associated large masses of
yet unformed cosmical matter.
Some nebuThis perpetual disclosure of new unformed nebu
la; real : not
merely op- lous filaments and appendages to central stellar
tical.
clusters has been associated by the author of " The
Plurality " with some other considerations arising
out of the phenomena of certain other nebulous ap
pearances in various parts of the heavens, especially
those singular and well-known bodies the " Magel
lanic Clouds," so minutely and graphically de
scribed by Sir J. Herschel in his " Observations
in the Southern Hemisphere."

These present, in

remarkable juxtaposition, examples of almost every
form of stellar and nebular phenomena.

All which

the author considers as supporting the conclusion,
that these nebulous appearances are actually and
properly such, and differ from clusters of stars, not
merely in semblance from the optical effect of dis

Essay II. § I.]

PHYSICAL ARGUMENT.

203

tance, but in their own nature as real aggregations of
diffuse cosmical matter of some kind.*
As to the probable distances of this class of nebuke, Probable
• ii
i
ii
distances
it has been observed, that the truly nebulous portions of some
nebula;.
are evidently physically connected with the bright
isolated stars scattered among them ; and these we
have no reason to suppose more distant, on the
average, than other stars.

Lord Rosse, in his ad

dress to the Royal Society, 1853, observes, "In
certain nebulae, stars are so peculiarly situated that
we can scarcely doubt their connexion with the
nebular system in which we see them, and some of
these stars are as bright as some of the stars known
to be physically double ; as bright even as some of
the stars which the latest Pulkowa observations
have shown to have sensible parallax, and whose
distance is therefore approximately known."

This

agrees with the argument of Sir W. Herschelf,
on the principle of the visibility of stars in more
powerful telescopes, being a measure of their dis
tance, he calculates that, as stars are visible to
the naked eye up to a certain order of magni* Essay on the Plurality, Sec., p. 118.
t Phil. Trans. 1818.
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telescopes bringing

into view more orders, have their space-penetrating
powers numerically assigned on that scale.

He ob

served, with' the highest powers, a star which was
itself of the twelfth magnitude, still surrounded
by a nebulous haze.

If the nebular part really con

sists of stars, only not separable by the telescope
from the effect of distance, then the central star
must be of such enormous magnitude, in comparison,
as would be at variance with all analogy ; and hence
he infers that the appendage is truly nebulous.
The great nebula in Orion remained unresolved
by all telescopes, even Lord Rosse's smaller one ;
and when, in 1846, the large reflector was applied,
though much of it was resolved, or gave appearance
of " resolvability," yet it would seem that some
portions still retained a nebulous appearance.*
Such considerations seem to indicate a probability
that some of these really nebulous masses may be
not more remote than some of the single stars which
compose our own cluster.
Some real test would probably be supplied, if
* See a Short Letter addressed by Lord Rosse to Prof. Nichol, pub
lished in his " System of the World," p. 55.
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any of these nebular bodies should be found to Question
of proper
possess proper motion, such as so many of the fixed motion,
stars have been ascertained to possess, and which
stand out as residual phenomena, after all deduction
for the ordinary corrections, and have been shown
principally to arise from the real motion of the
solar system in space.

Hence the existence or

amount of proper motion is, generally speaking,
something like a measure of distance.

If then,

other clusters and nebute, not connected with single
stars, should show considerable proper motion of
such a kind as accords with the motion of the solar
system, it would be a proof of their proximity.

But

until such proof has been given, it is obviously a
premature generalisation to assert of all the nebulae
and clusters universally, that they are not more
remote than the stars, because some of them may
be so.

If the theory, that all nebulae are only

remote clusters is to be abandoned, it can only
legitimately be exchanged for the assertion, that
we must distinguish nebulae into two classes, those
which are comparatively near, and are truly nebulous,
and those which are remote and only apparently so.
Whether the parts of clusters and nebulae may be
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Question ai in motion round any point, is a question which has
to revolu
tions of ne- not hitherto been much inquired into. Some theobula: about
,heir
retical remarks have been thrown out by Sir J.
centres.
J
Herschel*, and some doubts expressed by others
as to the possibility of their preserving equilibrium
without a rotatory motion, or as to the possibility
of the law of the inverse square of the distance
being sufficient to account for their phenomena.
It is, however, obvious, that if there were the
most rapid revolution in any portions of these
systems, they may be at too immense a distance to
enable us to detect it till after centuries of obser
vation.

The sail of a windmill or a railway

carriage sweeps past the spectator close to it with
lightning speed ; seen at the distance of some miles,
it seems to revolve with extreme slowness, or to
creep along, in proportion to the diminished angular
visual space passed through in the same time.

A

distant planet moving with the velocity of several
thousand miles in a minute, presents no sensible
motion even to the astronomer, with the nicest
instruments, except by comparison of observations

* See Outlines, p. 8G6.
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after considerable intervals.

Double stars describe

enormous orbits with velocities of proportionate
amount, whose motions are not to be detected but
by the most delicate measures at distant epochs.
How much more, then, may the infinitely more
remote components of a starry cluster seem to be
at rest even though they may really be whirled in a
second through inconceivably vast regions of space
about their centre of gravity ?
But there is a still more striking point which has Spiral forms
of nebula;.
been duly commented upon by both the writers be
fore us — that singular feature pervading so many of
Lord Rosse's nebulae, that they appear in the form of
spiral convolutions offilmy nebulous matter, tending to
a central nucleus or star.

And an analogy is imme

diately suggested with a revolving system, — with
bodies urged towards a centre in contracting spirals,
because the orbits they would have described round
that centre are continually compressed by the action of
a dense retarding medium through which they move.
Lord Rosse* distinctly states his belief in the Probable
revolutions
probability of motion in the spiral nebulae: — " If in spirals.

* Address to the Royal Society, 1853, p. 7.
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we see a system with a distinct spiral arrangement,
all analogy leads us to conclude that there has been
motion ;

and that, if there has been motion, it

still continues.

The apparent motion is probably

very slow, owing to the immense distance of the
nebulae."*
The filmy spirals of the nebulae may doubtless be
long strings and series of separate stellar bodies,
all performing revolutions, whether in a retarding
medium, or by virtue of the action' of central
forces acting by other laws than the inverse square ;
such, for instance, as the inverse cube, which,
as is well known, Newton proved would cause a
revolution in spirals.

Our sun, with his attendant

system, has been shown to be in motion in space ;
and probably revolving round a point assignable
among the stars, and which some have fixed in or
near the Pleiades.

But if in our system there be

supposed any analogy with the spiral nebulae, it
* The spiral forms of Lord Rossc's nebula; have suggested some theo
retical considerations on their probable cause, as originating out of the
rush of nebulous matter to a centre, which, unless (most improbably) in
exactly opposite directions, would produce rotation : in fact, the same
general idea as in Laplace's nebular theory ; and just as water in a basin,
if allowed to escape through a hole in the bottom, acquires a rotatory
motion. These ideas have been acutely advocated by Mr. Nasmyth, in a
communication to the Astronomical Society. (Notices, Vol. xv. No. 8.
p. 220.)
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should be remembered it is not with the motions of
our planets or of Encke's comet and the retarding
medium which it discloses, but with the cosmical
revolution of our whole system, as part of a cluster :
and to make out the analogy, it would be necessary
to inquire whether it may possibly be the case, that
other members of the solar cluster besides our
planetary system, partake in a sidereal motion,
and whether our milky way and little stellar group
may be seen by the astronomers in other clusters, as
suming the form of spiral wreaths wheeling round the
Pleiades, and destined ultimately there to condense,
and console the survivors for their lost sister.
The language
in some parts
of the views
To° imi^d
6 ^ employed
r J
r
of the
speculations now adverted to, seems rather of a "tent of
the sidereal
nature calculated to impose limits on our ideas of heavena.
the immensity of creation, and thus to check one
of the most sublime contemplations in which science
has hitherto given us the privilege of indulging.

The

nebulae can no more properly be called the " outskirts
of creation," than the nearest planets.

" What is

there on the other side of the stars ? " is a question
which a child may ask, but which the philosopher
can only answer by alleging the fact of increasing
P
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numbers of sidereal masses becoming successively
visible as our telescopes penetrate further into
space.

To take up a theory which tempts us to

set bounds on the extent to which new worlds may
become visible to us if our telescopic powers were
conformably increased, would be to go in direct op
position to those suggestions to which all analogy
points ; to limit the immensity of creation, and to
attempt to model the plan of the universe to our
own narrow dogmas.

A microscopic animalcule on

the sea shore might as well conclude that the
whole universe consisted of nothing but those
enormous masses, the grains of sand, which are all
that he could see around him, and as well deny the
existence of the land and the ocean, with their varied
inhabitants, because beyond his limited vision.
The speculations in which the true philosopher
may indulge on such a subject, guarded as they
ought to be by a becoming caution, will yet tend
continually to the increasing conviction at once of
the boundless extent of the universe, and of the
order and harmony which he is assured must pervade
every part of it.
But in the

present instance the question of
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nebulae and the nebular hypothesis has been taken Nebular
.
question as
up not simply on its own merits, but as bearing, or bearing on
that of "lnSUpposed to bear, on the question of the habitable habitants."
condition of these cosmical bodies or regions.
The resolvability of all nebulae into separate stars
and worlds is upheld as favourable to the notion
of abodes for rational beings : and the existence of
nebulous matter is discountenanced by those who
are anxious to people every point of the resolved
masses with animated existence.

While, on the

other hand, those who would pronounce the whole
material world to be a vast and eternal " waste,"
excepting one small and favoured speck, find the
hypothesis of nebular expansion

through many

enormous tracts of space more congenial to their
ideas.
But it is difficult to perceive any very close or
necessary connexion between the two questions.

If,

indeed, true nebulous matter be shown to exist in
some instances, the real " star-dust," or "worldmist " of Humboldt, it certainly would not seem a
very suitable dwelling-place for any kind of organ
ised inhabitants : yet this might be merely because
such portions of the system would not be as yet in
p 2
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a stage of development in which we could expect
or imagine life to have begun.

But if this were true

in some parts of the universe, it would

not

impugn the existence of inhabitants in other portions
of the system : it would merely show that different
parts were in different stages of progress.
In more advanced stages of consolidation, the
progress of life or the preparation for it might
be going on ; and in regularly formed worlds
long ago completed, it might exist in full deve
lopment notwithstanding that in other parts of the
system as yet in a state of nebulosity, we might
doubt or deny its existence.

If we choose to argue

the question whether a consolidated globe be a
necessary condition for the origination of life in any
form, but more especially of its higher forms, and
whether intellectual and moral faculties are to be
restricted to higher forms of organisation, or to any,
these are distinct inquiries.
The fixed
stars.

But the fixed stars properly so called — the members of our own cluster — some of which are re
volving systems, binary, ternary or even multiple ; —
the distances of some of which are actually within
the reach of our measures, and in comparison with
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whose distances the diameter of the earth's orbit is
not an absolutely insensible point — are they in
habited ?

They consist of matter kindred with that

of our world ; they are subject to the marvellous
affinity of the force of gravitation ; they emit light,
that same agent which effects our eyes, and which
some terrestrial bodies emit.

Whether we admit the

inconceivable idea of a universal ether in which these
remote bodies excite vibrations capable of ultimately
reaching us, or the equally or more inconceivable
idea of material molecules darted forth from these
same bodies and actually projected into our eyes —
and one of the two we must admit— these and many
more considerations show their kindred nature.
being self-luminous, are they not suns ?

But

Must they

not be, like our sun, the sources of heat also, and
therefore probably intensely hot?

If so, can they

be inhabited ?
That the stars are self-luminous, and therefore (it Self-lumi
nous, or
might be argued) probably consist of matter in a state suns,
of incandescence or combustion of some kind, is the
strongest fact against their being inhabited.

This

however is no more than the same argument relative
to the sun, and, like it, susceptible, of the same
V 3
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answer from conjecture as to the existence of an
exterior photosphere.

But this will be considered

in the sequel.
It must also be recollected that the revolutions of
binary or multiple stars are not analogous to those
of our planetary system, but are the revolutions
of two or more suns with their attendant systems
(if any) about their centre of gravity.
Revolving
The orbits of some of the double stars are indeed
systems of
doubiestars. not greater than those of the exterior planets of
our system, though their periods are rather greater
(evincing consequently a less attraction between the
two stars, or, what is the same thing, a joint mass
less than that of the sun) ; yet small as these orbits
are compared with that which our sun is describing
round the Pleiades (or whatever the central point
may be), the analogy would seem rather to be
with this last orbit than with our planetary orbits.
Whether in these instances the two mutually re
volving suns may be attended each with his system
of planets is a point which, doubtless, no existing
observations tend to clear up.

But it is one which

theory pronounces unlikely, on the ground of the too
great proximity of the rival attractions of the two
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suns, which would make the maintenance of such pla
netary systems impossible, unless we suppose all the
members of each system to lie extremely close to its
sun.*

There is, however, no reason whatever why

they should not be thus constituted ; nor why nonluminous planets thus arranged should be without
inhabitants.
But even were the double stars suns, destitute of
planetary systems, there is no assignable reason why
the single stars (constituting so infinitely greater a
proportion) should not be thus attended: it being
obvious that no conceivable telescopic power could
ever discover such worlds to us : while some of the
nebulous stars might clearly present the rudiments of
such systems yet to be formed.
When from these remote systems we turn to that Nebulous
.,
, . ,
...
.
portions of
with which we are more intimately connected, we solar syscertainly recognise the existence of portions of true
nebulous matter in several parts of our planetary
world.

We find it in comets — in the zodiacal lumi

nous mass, occupying nearly all the space within the
earth's orbit — in the haze surrounding more than

* See Herschel's Outlines of Astronomy, p. 847.
P 4
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T

Zodiacal Light-mass.
one of the small planets, and most probably in
those as yet little known forms of cosmical matter,
revolving under the influence of gravitation, which
give rise to meteors, and especially the periodical
star-showers.
To give some idea of the magnitude of such
masses it may suffice to mention Encke's comet,
which at a distance from the sun equal to that of the

Earth, and Moon's
Orrit.

Encre's Comet.
(Relative Size.)

Essay II. § t]

PHYSICAL ARGUMENT.

217

earth, occupied with its nebulosity a sphere greater
than that of the whole moon's orbit ; and the comet of
1843, whose tail according to Boguslawski equalled
in length the entire distance from the sun to Jupiter,
or 494,000,000 miles, with an average breadth of
perhaps 500,000 miles.

And when we further take

into account the multitudes of comets, so great as to
justify the assertion of Kepler, that the universe is
full of them, we shall have little remaining doubt
as to the plentiful existence of true nebulous matter.
Indeed, the late Mr. Baily, than whom no man was
less likely to be led astray by fanciful hypotheses, did
not hesitate to speak of comets as being detached
fragments and remains of the original nebulosity;
which " want of mass has saved from the extreme
condensation which the planets have experienced ; "
as having been originally projected in parabolas and
then, perhaps, from the resistance of the uncondensed
remaining nebulous matter with which they were sur
rounded, compelled to revolve in limited and re-en
tering orbits, — and as forming " a link between the
present and past states of our system, showing in
their obedience to the law of gravitation a pre
sumption that that law has been unaltered since
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the system was nebulous, and now holds good in
the nebulae which remain unchanged." *
Nebular
The existence of such unformed matter adhering
origin of
"~
our system, to our system has been appealed to as at least
affording presumptive evidence bearing on the pro
bable origin of that system ; and while one party
has been led to support the nebular theory of
Laplace, perhaps to an undue extent, and to find in
it a solution of the entire creation of our system, in
some instances carried out by attempts at even
numerical verification, which have been shown to be
erroneous,— another party has with equally unphilosophical vehemence and warmth denounced that
theory as replete with every form of mischievous
error, and has indulged in misplaced feelings of
triumph when they fancied they saw its downfall in
the detected errors of M. Comte's computations, or
the resolution of the sidereal nebulae in Lord Rosse's
telescope.
It is no part of the present object to assert or to
defend the nebular theory, except on the general
ground that it is a perfectly legitimate kind of con-

* Address to the Koyal Astron. Society, 1837. Notices, vol. v. p. 51.
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jecture.

One objection, however, may be noticed in An objection anpassing, because it has been sometimes referred to swered.
as destructive of that theory.
from a mere oversight.

It arises, however,

A body rotating on its

axis in a dense medium will have its motion simply
retarded ; a body revolving freely in an orbit in the
same medium will have its orbit contracted and its
motion consequently accelerated.

This distinction

has apparently been lost sight of by some who raise
objections to the nebular theory, on the ground that
the times of the rotation of the sun and of the
revolutions of the planets are so different.

They

must necessarily become so under the conditions
supposed, though originally one rotating mass.

A3

soon as a planet was separated, it was transferred from
the dominion of the one law to that of the other.
The nebular theory of the solar system, soberly Rational
claims of
understood, is a philosophical conception worthy of the nebular
theory.
the subject which it illustrates : starting from tho
fact of central heat in the earth, and the indications
of it in the spherical forms of the other planets, we
are unavoidably carried back to a period when all
was in fusion ; and thence to a period when all was
vapour or nebulosity, out of which by successive
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cooling and condensation, and the rotatory motions
ensuing upon the rush of matter towards the centre,
the existing system may have been developed accord
ing to regular and uniform laws ; and which is so far
a rational and consistent conjecture (for it can be no
more), eminently conformable to the grand principle
of cosmical unity and order. The truly philosophical
advocate of such a theory, following the track of
inductive analogy, might not be disposed to assign
organised inhabitants to any of the bodies so formed,
till after immense periods of cooling and consoli
dation.

But he would be led into no dogmatising

on the subject, and would simply call on us to be
guided by the analogies suggested by what we know,
subject to the condition that in the infinity of what
we do not know, equally grand principles of order
and unity must prevail : principles and laws not
necessarily the same as those with which we are
acquainted, yet equally invariable under the con
ditions to which they are adjusted.
Common
But if the common origin of the planets and
origin of all
planetary the sun, from one primary nebulous mass, be admatter.
.
.
mitted, this further consideration is forced upon us ;
viz., that as they were thus all parts of the same
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material mass, that mass must have contained, mixed
up in it, all the elements of every possible product
of nature, organic or inorganic, and the germs of all
vitality, even to its highest forms, in so far as they
partake of an animal nature ; and we may therefore
suppose in all the planets the same inherent capa
city for having life evolved in them from its lowest
up to its highest forms.
If from the conjectural past history of our system Present
condition of
we proceed to consider its actual condition in re- the plane
tary sysference to the question of inhabitants in the various **">•
bodies composing it, we must look carefully to facts ;
and by the writers who have treated the subject on
either side, we are sent back to our works on astro
nomy, to the ascertained data of observation, and the
inferences from them, to consider the magnitudes
and distances of the planets, the proportions of light
and heat they receive, the variations of their seasons
and lengths of their years; the satellites furnished
to so many of them, and the rings to one ; we are
shown well-known calculations of the force of gravity
at their surfaces, the weights with which beings
placed there would be pressed, the known density
of the materials of which they are composed, the

222

UNITY OF WORLDS.

[Essay II. § I.

presence or absence of atmospheres ; the former
being admitted, on all hands, in every planet except
our moon, and even there still a question with
some.

From all these and the like data, fair con

clusions may be drawn as to their capability of
sustaining organised inhabitants, and thus we may
be legitimately led to conjectures as to the pro
bability of rational or moral beings tenanting their
surfaces.
Diversity in
ants, if
any.

Whatever may be the opinion entertained on these
points, it will be on all hands admitted that we must
suppose, at the least, great diversity in the nature
of the possible inhabitants of the different planets,
corresponding to the known diversities of conditions
subsisting in them.

But the inquiry mainly refers

to the question, whether these differences must be so
great as to preclude all idea of a nature analogous to
our own, in a physical point of view ; it would be of
course easy to grant metaphysical entities or spiritual
existences of an unknown kind, wholly different;
but this is not the question before us.
We are acquainted with moral and intellectual
life in finite beings only as connected with a material
organisation ; we see our own world suited to be the
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dwelling-place of such organisation; we see other
worlds around us presenting many external points of
analogy — are they suited to be the dwelling-places
of beings in any way analogous ? The question rather
is, whether there are any positive grounds for sup
posing the diversities so great as to destroy all idea
of any common or kindred nature in such inha
bitants, and thus practically to put them so entirely
out of the category of beings within any range of
sympathy or connexion with ourselves, as would be
virtually to deny their existence.
The object
of this essay
J
J is not controversial : it is Difficulties'
to be fairly
not, therefore, intended to go into the questions of considered,
detail raised by either of the disputants on the sub
ject of the habitable nature of the planets.

It is

my object to look at this question rather in its
more general aspect, than as referring to particular
planets, and in relation to the broader argument
applying to all.

There are, however (as we have

already noticed), a variety of considerations to be
taken into account ; with all analogy in favour of
the possibility of inhabitants in the planets, it is still
little more than a possibility.

If there were no

arguments of another kind to oppose, it might amount
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to probability.

But there are some such opposing

arguments, which must he carefully noticed, such as
those derived from the state of our moon, the geolo
gical history of our earth, and the condition of the
sun, the asteroids and comets, to all which we shall
refer in due order.
The sun.

As to the sun himself : the ingenious speculations
of the elder Herschel and Arago have assigned him
a race of inhabitants very like ourselves, living upon
the solid globe or nucleus, over which is spread the
resplendent atmosphere or photosphere, the source of
those rays which convey both light and heat, and
which, it is conceived, may emanate from the en

Nature of
the solar
heat

velope without affecting the central body.
Indeed, on this point there is one consideration
often not sufficiently attended to.

The solar heat is

entirely of a peculiar nature, unlike that which
emanates from a terrestrial hot body simply cooling
or radiating its heat.

The solar heat is not derived

from the mere cooling of the sun, but is conveyed, as
it were, in the rays of light, as a vehicle, and never
becomes sensible as heat till the light is absorbed.

It

is, therefore, probable that these rays may owe their
extrication from the sun to some other cause than
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elevation of temperature.

It is an effect elicited or

produced by the action of certain rays, which are no
more properly rays of heat than a galvanic current
can be called a current of heat, because, when
stopped, it excites heat.

The solar rays pass freely

not only through empty space, but even through
air and all transparent media, without heating them ;
they never excite heat till they are impeded by a
solid, or at least an opaque body.
" The temperature of space " is a term which some
philosophers use, probably meaning the proper tem
perature of some medium diffused through the celestial
spaces, and which is independent of the sun's radiation.
This proper temperature is supposed by some to be
extremely low ; at any rate, it manifestly depends on
the degree of this temperature to what extent any
planet shall retain the heat imparted to it by the
sun, and the loss of heat will be greatly modified
in proportion as their surfaces possess high or low
radiating powers.
The time of rotation of the planets, again, is a ma- Tempera
ture of thi
terial element in modifying the degree of heat they planets,
receive from the sun, from the comparative rapidity
with which points on their surfaces pass from under
Q
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But this, again, must

be greatly modified by the individual temperatures
of the planets arising from internal heat, the re
mains of their primeval high temperature, and de
pendent on their rate of cooling, which may be
different in the different planets, from a state of
primeval fusion.

Some rough calculation, perhaps,

might be instituted from their known densities and
magnitudes which might give an idea as to the
possible relative temperatures, or states of consoli
dation, which they may at the present time have
simultaneously reached, supposing them to have
commenced from a common period of fusion.
On such points, indeed, we have few data ; but
they are clearly essential to be taken into account
before we can pronounce on the actual temperature
of any planet; and even that, if known, can but
little affect any conclusion as to the existence
of inhabitants, since even with our own frames
we know what great differences of temperature can
be sustained without inconvenience ; even eno mous
differences have been endured without actual injury ;
and the conception of modified organisations to suit
any difference of temperature is by no means difficult.*
* On this subject the reader is referred to a valuable and elaborate
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There is also this material consideration to be taken
into account. Atmospheres of an aqueous nature have
been supposed surrounding the planets.*

The solar

rays will penetrate through such an atmosphere in pro
portion to its transparency ; but when the solid body
is heated, it radiates a new species of heat, which is
not transmissible by radiation through the aqueous
envelope. The planet might thus retain a large pro
portion of the heat acquired, or at any rate could only
lose it by the heating of the supposed atmosphere,
which may then externally radiate it away.

Such

an envelope might thus greatly modify the tempe
rature of a planet.
Of the moon, from its proximity, we of course The moon,
know more than of the rest of our system.

The

visible details of its physical conformation—or, as
a recent writer somewhat strangely called it — the
geology of the moon, are familiarly known, and lead

paper by W. Hopkins, Esq.) in the Cambridge Fhilos. Transactions, vol.
ix. Pare IV., 1856. As to many details of the astronomical data re
specting the planets, double stars, &c., numerous inaccuracies in the
computations of the " Essay " are pointed out in an able and acute little
tract, entitled " A few more Words on the Plurality of Worlds " ; by W.
S. Jacob, F. R. A S., astronomer to the Hon. E. L C. at Madras. London,
1855.
* See Brewster, p. 54.
« s

228

UNITY OF WORLDS.

[Essay IL § u

to the general idea of a vast waste of extinct
craters without traces of seas or rivers, without a
perceptible atmosphere, unless it be one of the most
contracted kind, not reaching so high as to the tops
of the mountains.
The most delicate thermoscopes have failed to
detect the slightest heat in the concentrated rays of
the moon ; that is, in the sun's light scattered and
dispersed away as it is after reflection from her
convex and rough surface.
The heat of temperature which the moon herself
acquires by absorption of these rays, if it could be
radiated in sensible intensity to so great a distance as
to the earth, would probably be all absorbed by our
atmosphere and clouds, if not by any other cosmical
medium, before it reaches us.
Yet conjectures are not wanting on the other side :
according to which the absence of water has been
accounted for by its transfer from the surface, for a
whole fortnight exposed to the sun, to the opposite
side " by distillation in vacuo, after the manner of
the cryophorus."*

These and other arguments must

* Herschel, Outlines of Astronomy, § 431.

Essay II. § I.]

PHYSICAL ARGUMENT.

229

at least leave the question fairly open to discussion.
Again, with regard to the visible hemisphere of our
satellite, it has been remarked, that if the lunarians
are beings of at all similar social nature with our
selves, they would naturally inhabit cities ; and large
cities would be fully visible to powerful telescopes.
Again, if they had extensively the use of fire, and
manufactures dependent on its use, this would hardly
fail to reveal itself by smoke.

From the absence of

such indications, then, it is affirmed that they have
not anything resembling our manufacturing towns.
But against this it has been very recently con
tended*, on the strength of analogous actual obser
vations, that at such a distance cities and smoke
would not reflect light so as to be distinguishable.
At any rate we see enough to assure us that the Lunarians
necessarily
inhabitants, if any, must be very differently con- very differ
ent from
stituted from ourselves, to live in enjoyment under terrestrials,
the manifest singularities of climate and physical
condition and the extreme alternations of tempera
ture to which they must be subject.

But geology

is not without its use in hinting at some kind of

* See a Paper by Prof. C. P. Smyth in the Edinb. Phil. Journal, 1855.
« 3
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analogy in the moon with stages of formation which
our earth has passed through.

When the lunar

volcanoes were active, the elements of water must
have been present ; and the terrestrial water, and
even the atmosphere, must have been in a very in
visible state when the earth was at an extremely
high temperature.

It may be added, that Madler

and Beer, after their accurate and elaborate examina
tion of the physical structure of the moon, conclude
with a distinct speculation on the probability of its
containing inhabitants, however differently consti
tuted from ourselves.
But all the foregoing speculations assume that the
hemisphere of the moon, which is towards us, is
similarly conditioned to the rest of its surface.

Now,

even at a very recent date, some results have been
obtained of a highly curious nature with respect
to the moon, which materially affect the question,
inasmuch as they show a peculiarity in the visible
hemisphere.
Professor Hansen * has lately pursued some ela
borate computations of certain corrections necessary

* Astronomical Society's Notices, vol. xv. p. 14.
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to be applied to the inequalities of the moon's motion,
deduced on the theory of gravitation, and thus in
volving as an element the attractive force of the
moon, dependent not only on its absolute mass, but
also on its figure. Hence he arrives at the theoretical
conclusion that it is necessary to suppose the centre
of gravity of the moon different from the centre of
its figure, and farther from the earth than the latter ;
in other words, the hemisphere of the moon turned
towards us is more raised above the mean level, as
referred to the centre of gravity, than that awav
from us ; a condition to which its ocean and atmo
sphere, if it had any, would conform : this relative ele
vation at the middle point of the hemisphere amounts
to nearly twenty-nine miles.

And the summit of a

mountain or table land of that height would be ne
cessarily destitute of water or atmosphere ; though
both may exist with all the attendant phenomena of
life in the hemisphere away from us, which is not
thus raised ; and even at the boundary some traces
of an atmosphere might be perceptible.
The intensity of the solar rays, which would occa- Mercury,
Venus,
sion so hot a climate in Mercury, may be greatly Mars,
mitigated by the density of the medium by which he
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is surrounded ; and the temperature to which the in
habitants of any part of Venus may be exposed will
necessarily be very variable, from the extreme incli
nation of her axis, which gives rise to two winters
and two summers in the course of her short year to
the greater part of her surface, as is the case on a
less notable scale within our own tropics, her tropics
being near her poles.*
2nd Sommer.

1st Summer.
Seasons in Yencs. Inclin. 75°.
The planet Mars is on all hands admitted to be
circumstanced so similarly to our earth, that little
discussion can be needed.
Planetoids.

The kind of creatures capable of inhabiting the

* On this point (as, indeed, on most others of interest connected with
the physical facts of the planetary worlds), the reader will perhaps
hardly need to be formally referred to Admiral Smyth's "Cycle of
Celestial Objects," vol. i. p. 107, &c.

Essay II. § I.]

PHYSICAL AKGUMENT.

asteroids, or planetoids as they are now more pro
perly called, is a question on which Sir J. Herschel *
has not thought it unfit to offer some conjectures.
But if they are uninhabitable — if they are excep
tional in this respect — so they are in all others.
Their number, so far from being exhausted by
modern discoveries, will very probably be found to
be infinite, and of all sizes, from the first known,
downwards ; not fragments of an explosion (which
savours of the convulsionary hypothesis), but globules
or molecules, gradually condensed from a remaining
ring of cosmical matter, other parts of which may
even yet be destined to undergo further condensa
tions and combinations, and to form larger planets,
which may not for myriads of ages be approaching
the stage of bearing inhabitants.
The materials of which Jupiter is composed are of jupiter and
m
the superior
a specific gravity about equal to that of water, which planets,
is the same nearly as that of the sun.

The essayist,

in his assumed magisterial vein, lays it down as by
no means an arbitrary hypothesis, that Jupiter is a
globe of water ; and argues accordingly that his in-

* Outlines, § 525.
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habitants, if any, must be aquarian creatures of a
soft, pulpy, boneless, watery character, to which, he
thinks, we should naturally feel it very difficult to
ascribe intelligence or moral attributes; that is,
without violating those analogies which we are so
prone to form (perhaps groundlessly) from con
templating our own species.
But, as Sir D. Brewster, on the other hand, very
justly observes, there are many solid substances, and
even some minerals, as pumice, pitchstone, &c., and
the metals of the alkalis, of less specific gravity
than water.

Jupiter, therefore, may just as well be

composed of solid materials, and be tenanted by
animals capable of living on land, as by aquatics.
Similar calculations have shown, that in all the outer
planets the conditions of gravitation are nearly the
same ; nor need the small specific gravity requisite
for such animated beings occasion any difficulty.
On our own planet, animals differ widely in this
respect.

It is hardly necessary to remark that

birds, e. g., have their bones, coverings, &c., of much
greater specific lightness than the corresponding
parts of terrestrial animals.
Nay, Sir D. Brewster has shown, by direct calcu
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lation, that even human beings, constituted as we
are, would not really be much inconvenienced if
transported to the surface of Jupiter ; that buildings
and trees, such as we have on our earth, might stand
and grow securely in so far as the force of gravity is
concerned: and the same would be true for the
planets exterior to him.*

At any rate, when we

reflect on the extremely varied forms of animated
life on our own globe, on the diversified structures
of different classes of animals, and the marvellous
adaptations of their respiratory and circulatory
functions to the conditions of their existence under
the most varied circumstances, yet all preserving the
most recondite relations to analogy and unity of com
position, we conceive there can exist no difficulty
in imagining the possibility of living beings constructed
with bodies of greater or less specific gravity, suited
to the most widely different conditions of gravitation
or atmospheric pressure in which they might be
destined to live, and with respiratory, muscular, di
gestive, or locomotive powers and capacities developed
in infinitely varied degrees, according to the different

* Brewster, p. 64.
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conditions under which they might subsist, and the
media in which they might have to move — yet
always preserving an unbroken analogy with some
grand and universal scheme of uniformity, of which
we enjoy only partial glimpses; while under any
such variety of external form or condition, they may
be equally capable with ourselves of being the re
cipients of higher principles of intellectual, moral, or
spiritual life.
Argument
One of the arguments respecting the physical
from the
reflected
condition of the heavenly bodies, has been ingelightofthe
planets.
niously derived from the polarised condition of the
light reflected from their surfaces.

In our own

globe, this modification exists in the blue light of
the sky.

Sir D. Brewster, in referring to this fact,

alludes to conjectures which assign, on this ground,
an aqueous nature to the medium reflecting that blue
light ; and assuming that the fact is so, he goes on to
apply the remark by observing that, to a distant spec
tator, the polarised condition of the light reflected
from the earth would be a proof of the aqueous nature
of its envelope, and hence such polarisation, observed
as it has been in the light of the planets, is a like
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This in

ference, however, appears to me unfounded : all trans
parent bodies, not only water, polarise light by reflec
tion : and some opaque and rough bodies, and even
metals (contrary to the assertion of many elementary
books) polarise some portion to a very sensible amount.
Hence the inference of an aqueous reflector is not
a necessary one.

In point of fact, the light of the

moon and of comets has been found to be polarised,
where the presence of water is more than doubtful.
If the planets presented plane surfaces, or if we
could otherwise determine the angle of polarisation,
then the inference as to water might be verified.
The condition of comets is perhaps in some re- Comeu.
spects as well understood as that of the solid planets,
notwithstanding their apparently more singular ap
pearance, and, in some instances, enormously distant
wanderings.

They are certainly transparent as

masses, whether composed of gaseous matter, or
much more probably of minute solid molecules
loosely aggregated, and probably kept so by a high
state of electric tension, through whose interstices

* Brewster, p. 54.
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light passes, but which may also be transparent
themselves.

It may be too hasty an assumption to

assert that even in their present state they are not
likely to have organised inhabitants ; yet they may
at some future period be destined to condense, as
Gambart's comet, separating into two, and each ex
hibiting a nucleus, shows a tendency to do ; and may
in time become fixed and consolidated bodies of our
system, the future abodes of life.
With respect to that singular system of comets
of short period, consisting of at least five or six
members, whose aphelia (or greatest distances)
lie all within a little beyond the orbit of Jupiter,
and which are all mere vast nebulous masses,
yet as much parts of our system as any of the
solid planets, it has been distinctly shown by
Leverrier that they have probably been once tra
versing the depths of space in infinitely long orbits,
and have at length been fixed in our system by the
attraction of Jupiter. May they not, in the revolution
of ages, possibly be destined to become more solidified
members of our planetary world ? Nor can an astro
nomical imagination divest itself of the idea of some
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possible relation between this system and the ring
of planetoids or scattered planetary globules, ap
proaching in so many respects a cometary nature,
which occupies the region at about the mean dis
tance of the planeto-cometary bodies.

In all these

we may be at liberty to fancy stages of progress
towards worlds, and that consequently in each there
may exist at least the germs and seeds of organi
sation and life.
From what was before remarked as to the nature
of the solar rays, arises this remarkable consideration
with respect to comets, at variance with what is
commonly supposed ; being, as we know they are,
extremely transparent, however near they may ap
proach the sun, his rays will pass through them without
heating them.

At least it can only be from imperfect

transparency, which doubtless may be increased
as they are more condensed at perihelion *, that any
solar heat can affect them.

But even then the effect

may be much less than is commonly imagined. This
consideration may not be without value in reference
to the conceivable idea of minute organised beings,

* See Professor C. P. Smyth on Comets, Edin. Trans. 1850.
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monads or animalculae, peopling the fine molecules of
which cometary matter may consist.
Conditions
In general, so far as anything is made to appear
of planets
differ only on certain and definite astronomical grounds, the
in degree
from those whole question appears to be one of deqree : the
of the earth.
1
rr
V
conditions of gravitation and atmospheric pressure,
of heat and light, and the like, are only questions of
degree in reference to all the planets of our system :
they all resemble the earth more or less, they enjoy
degrees of the same physical influences more or less.
But their conditions in no instance differ in hind.
From the brightest, hottest, or most intensely gravi
tating, up to the coldest, darkest, and most feebly
attractive, there is but an enlarged or contracted
scale of influences, and not a change in their kind or
nature.

So far as these considerations go, we can

therefore see no proof or even presumption what
ever against their possessing inhabitants ; in struc
ture and function, differing perhaps not more
widely from those of the earth than the other
conditions

differ : — in

the adaptation and de

velopment of their forms or faculties modified in
degree to as great an amount as the conditions of
their existence may be diversified ; — yet without
any such essential and radical diversity in kind or
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nature as would place them out of all analogy with
what we know of at least one small portion or mem
ber of the great whole, or kindred scheme of cosmos.
The considerations furnished to us by geology Analogy
from past
from its disclosures of the past history of the forma- state of the
earth.
tion of the earth's crust with its organised inhabit
ants are perhaps among the most material aids to
any inferences as to the structure and destination of
other planetary bodies.
And here one of the points most dwelt on is the Earth long
without
assertion of the recent date of man on the globe, man.
which has been commonly assumed to be settled on
what is confessedly mere negative evidence.

It is,

indeed, an opinion at present current among geo
logists, that man cannot claim a higher date than a
period later than the latest of the tertiary deposits ;
but how many millions of years ago was the latest of
these deposits is not so easily settled.

This opinion

is grounded solely on the mere absence of any remains
hitherto detected, and with no powerful analogies
in support of the negation, but with every proba
bility to the contrary afforded in the apparent fitness
of the state of the earth for man being its tenant at a
mucli earlier date than that commonly assigned to his
R
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origin. There seems, however, to be a peculiar fond
ness in some minds for triumphing in the assumed
recent origin of the race, not very intelligible on
philosophic grounds, and in which both writers in the
present controversy seem more or less to partake.
It is, indeed, on all hands admitted that we neither
have any evidence, nor would analogy allow us to
expect any, of the existence of man (or, indeed, even
of the higher mammalia throughout all the vast
periods of the earlier formations.
But, after all, to what does the argument amount ?
Only to this : that the earth, during all these in
calculably long past periods, was nevertheless in a
state of preparation for man's habitation ; and thus,
although the planets may now be destitute of in
habitants, they may possibly be only undergoing
similar changes anticipatory to a similar result ; and
thus, if the uninhabited state of the planets be ad
mitted, we must still enlarge our ideas, we must
embrace in our view not merely the present moment
of time, but the whole expanse of the past and the
future, and thus regard all worlds as equally related,
actually or prospectively, to the destinies of moral
and intelligent beings.
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Thus such considerations as geology furnishes are Planets may
be tor a
not without their use in rpointing
in- of
time
devoid
° to a very
' possible
r
Inhabitterpretation of many parts of the planetary economy. ailtsAs our earth has undergone successive changes, and Yet after
wards
was probably for vastly long periods destitute of become in
habited.
all organised life, or at least of all its higher forms ;
so it may be fairly argued, if any of the planets
present features incompatible with organised life at
the present time, it by no means follows that they
will not have life developed in them at some future
time, even up to its highest grade.
Or, again, others may possibly argue, they may
have already attained that point, and have been
since undergoing a retrograde influence of a de
structive kind, reducing them to an uninhabited
state.

Yet surely, when all that we know of the past

history of the universe, little as it is, is wholly
stamped with the character of advance, we cannot
easily reconcile ourselves to the idea of retrogradation or destructive agencies in any part or member
of the system.

But even were this so, it might be

more philosophically regarded as merely one phase
out of a vast series of changes in their recondite
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arrangement, to be succeeded again by renovated
light and life.
In all that is urged relative to the physical con
ditions of the planets, there is nothing to show,
that they may not experience changes in those con
ditions, or may not have already experienced them,
in as great a degree as the earth, we know, has
done, and beyond a doubt will continue to do : and
this by the slow operation of immutably ordered
and profoundly adjusted series of regular laws and
physical causes.

If the earth in the process of pro

gressive evolution has at a certain stage become the
scene and site of intellectual and moral existence,
the other planets also may have been so, or may at
a future time become so.
Probable
Looking at the subject
solelyJ as a question
of
general dlfJ
i
fusion of ^ plausible philosophic conjecture, and guided as we
or future,

should be by the pure light of inductive analogy, all
astronomical presumption, taking the truths of geo
logy into account, seems to be in favour of pro
gressive order, advancing from the inorganic to the
organic, and from the insensible up to the intellectual
and moral in all parts of the material world alike,
though not necessarily in all at the same time or
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with the same rapidity; in some worlds one stage
being reached, while in others only a comparatively
small advance may have been made.
It is on an enlarged view of the uniformity per- Views of
(Ersted.
vading the entire system of the natural world,
both in space and time, that the assertion of rational
inhabitants in other worlds has been defended by
CErsted in that eloquent posthumous work already
referred to.*

And though he agrees so far with the

author of the Essay as to admit the possible existing
absence of inhabitants in many worlds, on the same
principle as in the case of the earth for such in
numerable ages prior to the introduction of man,
yet it is only on the truly just and philosophic
ground of supposing universal and perpetual change
and progress according to some grand laws as yet
unknown, of which the existing condition of things
forms but one small subordinate stage and portion,
and which everywhere tends to prepare the way for
the higher development of rational and spiritual
life.
(Ersted has in fact pursued this topic in more

* The Soul in Nature, &c.
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than one part of his various essays, and on several
grounds.

In a portion of these reasonings he adopts

a tone of somewhat vague metaphysical speculation
in which I cannot altogether follow him.*

But so

far as the present discussion is concerned, and in a
more strictly physical point of view, the following
passage will present a fair idea of the nature of his
reasoning : —
" If we are now thoroughly convinced that every
thing in material existence is produced from similar
particles of matter, and by the same forces, and in
obedience to the same laws, we must also allow that
the planets have been formed according to the same
laws as our earth.

This we know, however, that

they have developed themselves during immeasurable
periods of time in a series of transformations, which
has also influenced the vegetable and animal creation
of those periods.

This development began with the

lower forms, and advanced by gradual steps to the
higher, till at length in the most recent periods a
creature was produced in which self-conscious know
ledge was revealed.

We must, therefore, allow a

* See especially, pp. 53, 54.
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similar mode of development in the other planets.
There may be many which have not yet attained
such a degree of development as our globe, or again
other far higher beings may have been created : but
everywhere the creatures endowed with reason are
the productions of nature in the same sense as
ourselves, that is, their understanding is bound
up with the organs of their body ; therefore the
nature of their understanding cannot be funda
mentally different from our own, but must obey the
same laws."*
I will conclude with one more extract, which
seems to complete CErsted's view of the possible
characters of the inhabitants of other worlds, and
submit it without further comment to the judgment
of the reader : —
" The variety in the nature of the planets of our own
system is very great ; but if we extend our thoughts
over the whole universe, the differences are end
less.

On some planets the creatures may be possibly

on a far larger scale, on others far smaller than on
our own ; on some, perhaps, they are formed of less

* Ibid. p. 108.
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solid matter, or may, indeed, approach the trans
parency of ether ; or, on others again, he formed of
much denser matter.

The rational creatures on

some of the planets may be capable of receiving far
quicker, more acute, and more distinct impressions
than on the earth, and on others it may be quite the
contrary.

If we now turn to the mental forces and

mental development, we cannot acknowledge less
variety.

We may imagine that there are reasonable

beings with weaker faculties than our own ; but if
we properly appreciate our present distance from
the aspirations of our reason, we feel compelled to
acknowledge that an endless number of degrees of
development may exist above the point we have
reached."*

* Ibid. p. 129.
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§ II— THE ARGUMENT CONSIDERED IN A
THEOLOGICAL POINT OF VIEW.

Thus far I have endeavoured to restrict the view The discus
sion has exof the question to its proper physical and philoso- tended be
yond the
phical ground — the extension of inductive analogies by physical
question,
reasonable conjecture. But the writers on either side
have not confined themselves to this view; they
have in several respects availed themselves of other
grounds of argument, and have had a special aim at
ulterior and higher conclusions.
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Radical deIn the reference to such higher views, and the
feet of both
views.
manner in which the question of planetary worlds
is treated in its application to them, there seems
much of a very questionable nature in the specula
tions on either side.

But, in my opinion, the radical

fault which pervades the whole discussion lies in
the primary fact, that the question is removed from
its proper basis of inductive conjecture and philo
sophical probability, and placed altogether on the
new and unphilosophical ground of conformity to
theological belief.

The investigations throughout

seem to be carried on, not with a view to philoso
phical TRUTH, but to serve aw ulterior purpose ; a
procedure which stamps the whole inquiry on either
side with a character alien from scientific indepen
dence or freedom of inquiry.
Singular
representa
tions
adopted in
the Essay,

In the first instance, we cannot but be struck by
the somewhat singular tone in which the physical
question of the structure and origin of the planetary
system is spoken of by the author of the " Essay,"
under the license of his anonymous mask : — " The
planets and stars are the lumps which have flown
from the potter's wheel of the Great Maker, the
shred coils of which in His working sprang from
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His mighty lathe — the sparks which darted from
His awful anvil when the solar system lay incan
descent thereon — the curls of vapour which rose
from the great cauldron of creation when its ele
ments were separated." *

Again, the ideas broached

with respect to the arrangements of the planetary
system, and especially as affecting the rank and
position of the earth, are characterised by a similar
tone of paradox.

Thus the author observes — "The

earth's orbit is the temperate zone of the solar
system, and in that zone only is the play of hot and
cold, of moist and dry, possible." f ..." The earth
is the largest planetary body in the solar system . .
the vast globes of Jupiter, Saturn, Uranus, and Nep
tune, which roll far above her, are still only huge
masses of cloud and vapour, water and air
The earth is really the domestic hearth of this solar
system, adjusted between the hot and fiery haze on
one side, the cold and watery vapour on the other.
This region only is fit to be a domestic hearth, a seat
of habitation ; and in this region is placed the largest
solid globe of our system ; and on this globe, by

* Essay, p. 243.

t lb. p. 196.
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a series of creative operations entirely different from
any of those which separate the solid from the
vaporous, the cold from the hot, the moist from the
dry, have heen established in succession plants,
animals, and man."*
Undue preSuch representations seem somewhat to resemble
eminence
given to the the geography of the Chinese, where the Celestial
earth.
Empire, stretched to gigantic proportions, occupies
all the most central and fairest portion of the map,
and the wretched inhabitants of Europe and America
are condemned to its insignificant outskirts and
remote corners.
But in the ideas thus broached it is not mere
novelty and paradox on which I would animadvert.
Such speculations appear like a retrograde movement.
The author's masquerade assumes rather the fashion
able •mediaeval costume, and affects a sort of preRaphaelite astronomy.

His theories carry us back to

the schemes in old books, with a gigantic earth, and
a pygmy sun and planets performing their humble
circuits round it.

His speculations evince, if not

a literal and physical, yet a moral Plolemaism : they

* Essay, p. 203.
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seem conceived in the spirit of the dark ages, which
made man and his interests the sole centre and end
of the universe, and would bend everything else in
subserviency to them.

The mediaeval astronomy, The mediae
val astroas it made the earth the centre of the universe, so it nomy con
nected
helped to foster man's proud conceit, that he was with theo
logical
himself the centre and sovereign of the moral creation. views.
And this was intimately wound up with the super
stitious belief of the age.

The heavens revolved

round the earth, to which everything was subservient ;
so man was the " microcosm," or emblem and type
of the greater world without ; and with him and his
fortunes all nature was connected ; to his benefit,
or for his retribution, all things were made to be
conducive.

The planets shed their friendly or hostile

influence at his birth.

Their combinations and con-

j unctions were arranged to foretell his fate ; and the
return of comets and recurrence of eclipses were
merely notices put forth to advertise nations and
sovereigns of their approaching destiny.
So, again, the theology of the age took up the
same ideas, and made them the strongholds of its
dominion ; and the supremacy of an exclusive creed
and the paramount dignity of the church were deeply
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concerned in the maintenance of the central position
and immobility of the earth.

As that position repre

sented the metropolitan throne of the spiritual uni
verse, which could in no way be consistent with a
location in a subordinate and revolving planet, an
insignificant globe among innumerable others — some
far superior; so the earth's immobility typified the
infallibility from which the authority of the church
emanated, and whose pretensions could not but be
placed in jeopardy when the former was assailed.
It should not be forgotten that the assertion of a
plurality of worlds was one of the heresies for which
Giordano Bruno was roasted alive ; so that it be
hoves Protestants to watch the inroads of any theo
logical dictation of the opposite view, which the
tendency of the essayist's language seems to threaten.
Similar
But though the same precise doctrines and pretenspirit in
some of
sions of infallible authority may have now disappeared,
these specu
lations,
especially in Protestant countries, yet prepossessions
of a very kindred nature, and evincing exactly the
same animus and spirit, — " mutato nomine," — pre
vail even among some who profess themselves philo
sophers ; and as they have been extensively evinced
in regard to geology and other branches, so they
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have now influenced the discussion as to intelligent
and moral inhabitants in the planets, as a question
of religious import ; and have led to the denial of
their existence as derogatory to man's exclusive
spiritual privileges and moral supremacy.
But the true spirit of the inductive philosophy inductive
view.
tends to teach a modest and just estimate of man's
place on one of the smaller planets in a subordinate
solar system of a subordinate stellar cluster, his
whole race occupying but a speck in space, and as
yet a speck in time: while it points by analogy to
other similar worlds, possibly in different phases of
development, whether corresponding to future stages
of the earth's progress, or to past.
I have elsewhere * endeavoured to illustrate and Relation of
man to ttie
maintain the simple proposition, that whatever is system of
the world.
animal in man's nature must be viewed as part of the
same physical development and system, as the rest
of animated nature : Whatever is superior to this
belongs to a different order of conceptions, and
cannot be affected by any physical considerations.
On this view there is an obvious inconsistency in the

* See Essay I. § il
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desire to connect ideas of the spiritual nature of man
with the laws of the material world, or to imagine
the belief founded on them endangered unless it
claim so uncongenial an alliance.
Man in his
Equally groundless is the anxiety sometimes
animal na
ture part of evinced to disconnect, as far as possible, even the
a series.
physical history of man from that of the rest of the
material world — to find breaks in the continuity of
the order of nature — to represent what is called
" the human epoch " in the world's history as marked
and separated by some great gap or interval from all
preceding epochs — to isolate man among animated
beings jon the earth, and to isolate that earth itself
as his abode, among other worlds.

The dogmatic

assertion that " there is no * transition from man to
animals " is clearly untrue in regard to the physical
nature they possess in common ; and, in this respect,
we need not go even to the lowest form of savage
life to find but too close an approximation to the
brute.
origin of
civilisation.

In the same spirit of viewing different parts of
nature as disconnected from each other, and from

• See Essay on the Plurality, &c. pp. 81. 88. 164.
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more comprehensive laws, much speculation has
arisen on the history of civilisation, but on very
insufficient data, because we know absolutely nothing
of its earliest epoch, or of the element of time so
essential to its satisfactory investigation.

Much ob

jection is felt to supposing man's condition pro
gressive, or linked in one chain from the lowest
savage life up to the highest civilisation and ad
vancement; though it is not easy to see on what
philosophical or rational grounds.
But, on such subjects, our limited historical exn
<r>
penence perhaps hardly yet furnishes us with sum.
cient data on which to prove any theory. Within
the historic period, civilisation advances only by the
slowest and most insensible gradations, and is com
municated from one race to another.

We have no

right to assume that* its advance was ever more
rapid, but probably slower nearer its origin.

The

difficulty of conceiving the transition from absolute
brutality to high civilisation — from sounds little
better than the inarticulate language of beasts, to
highly artificial combinations, the index of mind and
abstraction, — arises, at least in a great degree, from
the utterly insufficient ideas commonly admitted in

want of
evidence as
to early
civilisation.
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accordance with the received chronology, as to the
length of time necessary for such advances.
If, according to some able inquirers self-civilisation
of savage tribes be held to be impossible, and it be
deemed necessary to refer to some higher source of
enlightenment, I would merely remark (so far as the
present subject is concerned) that this would not
imply any interruption of natural order or the action
of ordinary causes, being wholly confined to the pro
vince of the mental or moral world.

Such improve

ments would of course be communicated through
certain gifted minds, raised up for the purpose ; and
any development of the moral

and intellectual

nature of man, in proportion as it is traced to a higher
source and considered to belong to an order of things
distinct from anything material, it is the more clearly
seen, can in no way affect or interrupt physical con
tinuity.
If it be affirmed that " man differs in his kind,

Higher
principle in
man disand even in his order, from all other creatures," it
tinct from
all physical is certainly not in his material nature or animal
considera
tions,
instincts, but only in a higher sense. If it be
asserted that the introduction of reason and in
telligence upon the earth "is no part nor conse
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quence of the series of animal forms ; it is a fact of
an entirely new kind : the transition from brute to
man does not come within the analogy of the transi
tion from brute to brute;" — this can only be
understood as referring to man's higher nature, and
not to that part of it related to physiological or
material considerations : — if in man's intellectual and
moral development there is a new principle super
added, this is a metaphysical conception apart from
any physical conditions.

But if such a principle

be superadded in one race of beings or in one world,
there can be no physical reason why it should not
be so in other races and in other worlds.
To give a more precise illustration : — If it were illustration
of this dl*.
physiologically true that there were any peculiarity Unction,
in man's organs of utterance, enabling him to frame
articulate sounds, which is wanting in apes, then the
cause of his superiority in this respect would clearly
come under the dominion of physical law, and would
mark a place and grade in the connected scale of
animal organisation.
Or, again, if any peculiarity could he shown in
man's brain to confer powers of abstraction, moral
consciousness, or the like, which is deficient in the
s 2
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animal brain, this in like manner would indicate a
clear physiological distinction, and would bring the
case under the category of degree of physical organi
sation, or development.
But, on the other hand, if no such anatomical dis
tinctions exist, then the source of the difference
would be, as clearly, one beyond the range of physical
science or material analogies.

And thus either way,

we must fully recognise the law of continuity as con
necting man with the rest of the animated world :
in the one case, because the transition would be
simply one in physiological character ; in the other,
because there would be no break of a physical
nature at all.
The relation of the animal man to the intellectual,
moral, and spiritual man, resembles that of a crystal
slumbering in its native quarry, to the same crystal
mounted in the polarising apparatus of the philoso
pher.

The difference is not in physical nature, but

in investing that nature with a new and higher
application.

Its continuity with the material world

remains the same, but a new relation is developed
in it, and it claims kindred with ethereal matter and
with celestial light.
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Topics of this kind possess an interest chiefly with Condition
of the earth
reference to the place
they
uncon- with
r
J occupy
rJ in the wider nected
question. The progress and development of the
human race and of our little planet with all its maD.
accessories, form a part, and but a very subordinate
part, in the process of evolution of the order of the
universe.

In so far as man's nature and capacities

are physical, we may safely regard them as involved
in the process of development of the physical
world, without in the least endangering the dig
nity of that higher moral and spiritual progress,
which, in proportion as it is held to be of an order
distinct from the physical, must be admitted to be
wholly independent of it, in its source, its cultivation,
and its aspirations after perfection, and which can
be in no degree affected or compromised by any
speculations as to physical evolution, either in our
globe or in the whole system of which it is so insig
nificant a member.
Again, — the essayist would make the earth in
fact the boundary planet between those too near
the sun, and those too remote, to be capable of in
tellectual or moral life on their surfaces.
S 8

He would
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represent it as alone of the proper density for mind
to grow upon — as enjoying the precise proportion
of light and heat for moral feeling to ripen, and the
exact degree of atmospheric pressure under which
spiritual aspiration can ascend !
Now on the material hypothesis there might ob
viously be a reason and a consistency in insisting
on these differences between a hotter or colder, a
moister or a drier planet, regarded as the parent
soil of mind and spirit.

But this connexion is

entirely wanting when that hypothesis is so strenu
ously denied, and the essential discontinuity and
absence of all relation and dependence between the
development of man and the physical evolution of
the material world so strongly asserted.
If the highest aspirations of man, the relations of
his spiritual existence, be of a kind wholly inde
pendent of all physical evolution, and the very
conception of them derived from teaching of quite
another kind than any physical philosophy can
supply, it would then be a question wholly alien
and irrelevant, whether the earth were hot or cold,
moist or dry, solid or aerial ; the greatest or the
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least of planets — the sole inhabited world, or the
most insignificant among the myriads of a peopled
universe.
The question agitated in the publications before
us has not been without its partisans among
foreign writers ; though it must be said in general
that science on the Continent is happily kept far
more strictly on its own ground, and free from theo
logical bias, than among ourselves.
(Ersted (in the work before cited) alludes to <E"ted'«
views.
some writers who, as he observes, " from one-sided
religious or poetical views " have of late denied the
existence of rational beings in other parts of the
universe, in order to exalt the exclusive dignity of
man.
He glances at the different races of inferior beings
who in past epochs have tenanted the earth, and
infers by parity of reason that other races superior
to man in his present condition, may at future
periods in like manner arise.

He then proceeds to

argue very much on the same general kind of mixed
metaphysical and religious ground as his opponents
appear to have taken, that
» 4
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"Our entire system* has developed itself in a
series of natural periods similar to the earth, and
that each planet must still submit to a succession of
creative transformations : consequently, we may in
fer that they have all had a succession of created
beings, with such variations only as the different
natural conditions of each must induce.

Would it

not be a strange assertion that neither the older
planets at the most remote distance from the sun,
nor the younger and nearer ones, had any of them
attained to such a degree of development as is ex
hibited on our earth ?

Though a slight colour of

support might be given to the assertion, it could
never bear a close investigation. . . . Our system
is but a small part of a far higher system, with
which it has been developed under similar laws. . . .
And must we believe that on none of these planets'
similar or dissimilar to our own globe, reason has
been awakened to self-consciousness ? . . . . Thought
never finds repose, but rises to higher and higher
worlds; and except on earth, can it recognise
nothing but barren solitude where no reasoning

* Soul in Nature, p. 03.
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No, it belongs rather

to the nature of things that reason should develop
itself into self-consciousness, not only in one spot
but in every member of the system, although in
different degrees

If we regard the whole of

existence as a living revelation of Reason in time
and space, we can conceive that the most varied
degrees of development may be found distributed
through all time; and that some bodies are still
spheres of vapour, others have reached fluidity,
while others have gained a solid nucleus, and so
onward to the highest point of development, and
then backwards again even to those bodies which
are on the verge of final destruction.

But even

were it possible to maintain that self-conscious rea
son alone existed on earth, it still remains true, and
is proved by the remains that have reached us of an
earlier stage of development, that there was an im
measurably long period of time before the creation
of man.

Is it possible, then, that during the whole

of this long period there was not a single being
capable of perceiving and apprehending his own
existence ? " *
* Sonl in Nature, p. 54.
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I have given this passage at length, in order that
it may be seen how far speculations of a kind neces
sarily somewhat vague may influence a mind of such
philosophic capacity as that of CErsted.

At the same

time, without professing to admit the entire force of
such reasoning, I am disposed to concur in the
general conclusion as at least a far more consistent
and worthy belief than that which would narrow
and restrict all intellectual and moral existence to
the confined limits of our little planet.
Final causes
But apart from these speculations, other conappealed to
in this ar- siderations of a more distinctly theological kind have
gument.
formed throughout the acknowledged basis of the
reasonings of both disputants, and indeed the main
motive for pursuing the inquiry.

In the first place,

the whole discussion has been closely connected
with the argument from final causes.
As this mode of argument is avowedly and exten
sively adopted by one writer, and, though much
restricted and qualified, is yet in some sense referred
to by the other, it will be desirable to recur briefly
to the general grounds on which such a line of argu
ment can be sustained ; but as this is a topic which
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has been already dwelt upon in a former essay *, it
will not be necessary here to do more than refer to
what has been there said, and to proceed upon those
grounds to apply the argument to our present subject.
In the first place, the profound generalisations of Reference
to Professor
Professor Owen have been referred to, who, in his Owen's
archetypal
discussion of the vertebrate skeleton and its theore- theory,
tical archetype, dilates on the conclusion, that besides
the organised structures actually developed on the
plan indicated, according to the same principle the
rudiments of an infinite variety of other such forms
exist, and may therefore possibly remain to be de
veloped ; he observes that such conceivable forms
are far from being exhausted in existing or past
life on this globe ; and that, " though they may
never be developed as such in this planet, it is quite
conceivable that certain of them may be so de
veloped, if the vertebrate type should be that on
which any of the inhabitants of other planets of our
system are organised." f
Again, carrying out this idea to the structure of

* See Essay I. § v.

t On Limbs, p. 83.
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the eye and its possible modifications, as connected
with the vertebral theory, the author argues that in
Jupiter, with such provision for illumination as exists
there, and with the same laws of light and other
similar conditions, analogy would lead us to infer the
probability of beings with eyes conformably modified ;
and such creatures, he says, " may exist to profit
by such sources of light, and must exist if the only
conceivable purpose of those beneficent arrange
ments is to be fulfilled."
Now, I quote these words more especially with
a view to remark the nature of the reasoning : we
cannot but observe the truly philosophical tone of
caution, united with the legitimate adoption of ana
logy, with which the distinguished author pursues
his conjecture.

The reference to the archetype is

simply one of the highest forms of conjecture from
analogy, and supplies the same kind of antecedent
presumption, which the existence of a theoretical
mathematical formula would do in guiding us to a
physical truth.
That other modifications of the primeval type not
carried out into actual being on our planet, may
possibly be so in others, is abstractedly a very fair
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conjecture ; and the existence of such unrealised
cases here may no doubt afford something like a
presumption that they may be realised in other
planets.

So far, then, the reasoning is simply and

strictly of an inductive character.
But the further remark, such beings " must exist,''
is, with equally just and philosophic caution, quali
fied by the condition, if the purpose "is to be ful
filled."

In a word, the argument from final

causes is here kept properly distinct from that of
inductive analogy, and is only maintained on the
express hypothesis that we may reason at all from a
purpose to be fulfilled.
On the general admissibility of such a reference improper
introducto final causes, we must recur to the observations tion of final
causes In
made in the former Essay. If the principles there science,
laid down are admitted to be just, we shall the
more readily acknowledge the general impropriety
of attempting to solve a philosophical problem like
that before us on any other grounds than those of
legitimate physical analogy.
The argument from final causes is, in one sense,
wholly distinct from any of a purely philosophical or
positive kind; in another, it may be understood as
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a simple extension or higher theoretical view of the
argument from analogy.
Thus, for example : Kepler argued from final
causes to his first conjectures of the laws of the
planetary motions.

" I reasoned," he says, " that if

God had adapted the motions to the orbits in some
relation to the distances, it was probable that he
had also arranged the distances themselves in rela
tion to something else."

But this was nothing

more than a guiding conjecture, leading him to try
inductive processes.
With more special reference to the question now
before us, we find in numerous instances a purpose
answered : we infer it probable that in others, or in
all, it may be so likewise.

In one case, we trace

a structure adapted to a particular end ; in another,
under apparently analogous conditions, we infer
that a similar end may be answered.

In our earth

there is a certain provision of light, and there are
beings with eyes adapted to enjoy it.

In Jupiter

there is a certain, but different, provision of light :
by analogy, there may be beings with eyes equally
capable of enjoying it, though in a different degree
The conjecture is perfectly fair and philosophic
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in its nature; but other concurrent circumstances
must be taken into account before we can obtain
any higher amount of probable evidence.

Never

theless, as far as it goes, as suggestive of presumptive
probability, it is strictly legitimate.
But the subject has been carried out further by
the introduction of a still more metaphysical kind of
argument deduced from the " archetype " considered
as a revival of the Platonic idea of such archetypes
existing in the Divine mind.*

On this point the

authority of the erudite Cudworth has been ap
pealed to ; and the quotation of a passage from the
" Intellectual System " has given rise to some dis
cussion, which, however, seems to me to have little
real bearing on the question.

I merely observe

that the argument thus derived from our belief in
the Divine attributes or the assumption of inten
tions or ideas in the Divine mind, whatever may be
thought of it in a metaphysical or theological sense,
does not, in my opinion, belong to the province of
physical philosophy; nor can it, I conceive, be
legitimately introduced in any such discussion as
the present.
See Brewster, p. 84. Supplement to Essay, p. 27.
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Final causes
The argument from final causes is largely appealed
urged in
support of to by Sir D. Brewster, and is closely connected
inhabited
planets.
with the peculiar religious turn he is disposed to
give to the question of inhabited worlds.

The belief

that the planets and even the stars are inhabited,
is upheld by him on the express ground that the
probable end or purpose of their existence is no
other than the support of organised life and of
intellectual and moral creatures ; and that to reject
such a belief is to involve the irreligious idea of
denying the final cause of their creation.
Thus, it is argued, that large globes, attended
by an apparatus of satellites, or rings, must have
been created for some great and worthy purpose,
and that we cannot conceive any such purpose but that
of sustaining animal and intellectual life.*

Again,

as it is the obvious function of the sun to supply
heat, so there is no conceivable function of the
planets but that of supporting inhabitants. f
The fixed stars "were not planted in space to
shed their light and heat upon nothing." J

" If the

stars are not suns, for what conceivable purpose

* Brewster, p. 84.

t lb. 90.

t lb. 159.
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Again, if no life existed

in the universe, he observes, the celestial movements
would be going on "fulfilling no purpose that
human reason can conceive — lamps lighting nothing,
fires heating nothing, waters quenching nothing,
breezes fanning nothing; and everything around,
mountain and valley, hill and dale, earth and ocean,
all meaning nothing."^

Or, more pointedly, thus:

" In peopling such worlds with life and intelligence,
we assign the cause of their existence." %

"Life was

not made for matter, but matter for life ; and in
whatever spot we see its atoms, whether at our feet,
or in the planets, or in the remotest star, we may
be sure life is there; life to enjoy the light and
heat of God's bounty, to study His works, to re
cognise His glory, and to bless His name."§
Now, in looking at the application of this kind objections
•
i
-p t
to this
of argument in the present case, even if disposed reasoning.
to admit the truth of the conclusion, I should still
have much doubt as to the mode of arriving at it.
Such an argument, in the first instance, neces
sarily presupposes the fact that the conditions of the
* Brewster, p. 232.
§ lb. p. 180.

f lb. p. 181.
T

1 lb. p. 179.
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planetary bodies are adapted to be inhabited: the
very point in question.

But supposing the fact of

such adaptation admitted, the next step in the ar
gument, is the assertion, " that no other end or pur
pose of the existence of planets can be conceived."
Now, this must, on the slightest consideration, be
allowed to be at least a very hazardous assumption.
How can we undertake to affirm, amid all the pos
sibilities of things of which we confessedly know so
little, that a thousand ends and purposes may not
be answered, because we can trace none, or even
imagine none, which seem to our short-sighted
faculties to be answered in these particular arrange
ments ?
Supposing, however, that all this were conceded,
it still remains to connect it with the conclusion
because no other end can be assigned, therefore,
this one end of sustaining life not only must be the
soh real end which the Creator had in view, but
must be actually accomplished in all the planetary
worlds: an alternative and a conclusion which
hardly appears warranted by any sound principles
of reasoning.
The earth certainly was for myriads of ages
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destitute of human beings : it existed, therefore, in
vain for man.

Hence, it is" an undeniable parallel,

if the planets are now uninhabited, and therefore
useless, so was the earth for an unlimited number
of ages in past epochs.

If the one be a contradiction

to final causes, and to be rejected as inconsistent
with the Divine beneficence, so must the other be :
yet this other we know to be the fact.
On the other hand, it is truly satisfactory to find Opposite
....
views mo
so able a writer as the essayist joining his own philoso
phical.
testimony to that of Professor Owen against the
narrow view of final causes, and beginnii/g to avow
that more truly just and philosophical principle of
openly confessing that we know not, and ought not
to pretend to know, why this or that arrangement
is made.

The essayist has, in fact, elaborately

argued this point in his eleventh chapter, and more
briefly and boldly in one of his dialogues * observes,
" I do not pretend to know for what purpose the
stars were made, any more than the flowers, or the
crystalline gems, or other innumerable beautiful
objects."

* Supplement, p. 5.
T 2
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Again : " I have learnt much from Mr. Owen.

I

have learnt from him, in many most striking cases,
to admire purpose in organic arrangements, when
purpose is apparent.

But I have learnt from him,

also, that to infer facts from * an only conceivable
purpose ' is a very hazardous process." *
Without any disparagement to Professor Owen,
I conceive, not merely this partial lesson, but a more
extended one as to the whole ground of argument,
might have been rather learnt in the school of
Bacon, and the incongruity of narrower views with
the essential spirit of induction : which would lead
us rather to recognise uniformity of plan, law, order,
and unity, as the true exponents of design, than to
seek for mere utility and ends to be answered, —
however important in a subordinate sense, — and to
carry out such principles as our only safe guides in
speculations even in the region of imagination,
whether exercised in peopling worlds or in de
populating them.
VetunphiYet, notwithstanding these admitted consideralosoptalcal
.
conclusion tions, the argument of the " Essay, in fact, rests

* Supplement, p. 30.
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It is with reference to an on the

end, to the fond belief in the high importance of man
in the universal scale of being, that so much stress
has been laid on his recent date upon earth, and the
alleged extraordinary peculiarity and singular isola
tion of his position apart from all admixture with the
animal creation ; and this is more especially dwelt
upon with a view to the argument that all the uni
verse must be supposed a waste in order to enhance
the moral dignity of one puny race, and to enable
him to believe that his little world and his species
are the exclusively favoured objects of the Creator's
care.
The earth was for myriads of ages a void, and for
equally long periods tenanted only by inferior crea
tures, solely to the end that man might at length
come in solemn pomp at the close of the long proces
sion, and take possession of his throne ! and not only
so, but all the most distant planets and remotest
worlds, invisible to his eye or to his telescope, are
destined to a similar humiliating inferiority, solely to
swell the triumph of his supremacy, and to exalt the
dignity of that little speck on which the mighty
T 3

?78

UNITY OP WORLDS.

[Essay II. § n.

displays of Divine power and mercy were to be
made for his exclusive benefit !
Thus, then, we find, in point of fact, the argu
ment from final causes applied with equal force to
support diametrically opposite conclusions.

Tacitly

referred to on the one hand, it clearly evinces the
uninhabited condition of all the worlds but our own,
because man alone is privileged to be the exclusive
recipient of the Creator's beneficence ; openly and
strenuously upheld by the other disputant, it as
manifestly shows that the planets, and even the
members of the most remote sidereal system, must
all be teeming with rational and spiritual beings to
exalt the same Creator's perfections, and render a
reason for their existence.
On the one hand, it is argued that the planets
must be inhabited, because they could only have
been created for the sustenance of life; on the
other, that they must be uninhabited, because they
could only have been created as foils to enhance the
dignity of the earth and of man.

On the one side,

the universe must be inhabited because a void
universe would be useless; on the other, a void
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universe is necessary for the exaltation of man and
of the Divine dispensations towards him.
If in a more wide and worthy sense we come to Bearing of
consider the religions application of the argument, menton
natural
whether for or against other inhabited worlds, it theology
will be easily seen that, under any point of view,
it amounts to little.

With regard to the great

truth of natural theology, the evidence which cosmical order affords for a Supreme Intelligence is
in no way affected by the question of a plurality
of worlds ; it stands unassailable on the basis of
demonstration ; and can be little affected by any
further speculative arguments.

If the existence of

inhabitants in the planets were as much demon
strated as on the earth, it would undoubtedly
enhance the great argument by the extension of
its evidence which would be furnished by the ex
istence of organised structures, or of intellectual
and spiritual beings, from one member of the system
to many others : and if universally proved, it would
tend to exalt this branch of the argument in a
proportionate degree — by the infinite multiplication
of such instances of physical, moral, and spiritual
existence.
T 4
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No real adBut demonstration has never been in the slightest
dition to
the
evi- bul degree
dencej
6
rpretended to in this matter >: the veryJ utmost
wider con- which its warmest supporters have claimed has
templation
11
opened.
neVer been more than analogical probability. Its
force, then, as an argument of natural theology could
weigh nothing in comparison with those substantial
evidences which the demonstrated facts and laws of
science afford.

The utmost that can be said of

such a theory is that, if admitted, it affords a beauti
ful opening for a more extended religious contem
plation of the Divine beneficence reaching to so
many more myriads of creatures capable of estimat
ing it.

Indeed, without unduly pressing the argu

ment, we might fairly agree with Sir D. Brewster
that, when we contemplate the combination of worlds
upon worlds, and especially the movement of the
entire solar system round the supposed central sun,
" the mind rejects almost with indignation the ignoble
sentiment that man is the only being that performs
this immeasurable journey ; " and that the planets
with their train are but inert masses " mocking the
creative Majesty of Heaven." *

* Brewster, p. 123.
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Adopting the hypothesis of inhabited worlds, the
devout believer in supreme and

superintending

Wisdom and Goodness, would doubtless find his
adoration exalted and enlarged in proportion as
he conceived a more enlarged sphere for its mani
festation, and believed that myriads of other beings
peopling other worlds, however different in nature
from ourselves, were at the same time rejoicing in
the light of the same beneficent Fountain of Good.
Yet, he would recollect that all this is purely hypothetical, and stands on grounds quite distinct from
the grand primary convictions of the unity and
harmony pervading those worlds, and the consequent
recognition of a Supreme Intelligence.
I have before adverted to the views broached by cErsted's
view of the
GSrsted on the general question of inhabited worlds. sutyect.
Without professing to assent to all his opinions, it
must yet, I think, be allowed that there is much
force in some of his representations.

He argues

much on the intellectual capacities of the supposed
inhabitants of the planets; and more

especially

contends that necessary truth must be the same to
them as to ourselves: though great differences
might exist as to their perceptions of natural phe-
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nomena ; and even in the former case, there may be
great differences in the strength of the reasoning
faculty.
To the same effect he continues a passage * before
quoted, with respect to their moral development ; and
even goes further, and contends for a community
of moral laws throughout the inhabited universe.
Setting out from the theory of moral obligation
on our own globe as arising necessarily out of the
position and nature of man and his relation to his
Creator, CErsted argues that the same must hold
good with the inhabitants of other worlds, making
due allowance for the actual diversities in their
conditions.
I will give one short extract : —
" Throughout the universe there are beings en
dowed with the faculty of understanding, that they
may be able to catch some sparks of the Divine light ;
and God reveals Himself to those beings through the
surrounding universe, and rouses their slumbering
reason by that Reason which reigns throughout the
sensible world ; nay, He gives them a deeper insight

* Soul in Nature, p. 96.
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into material existence the more their own minds are
awakened ; and thus they find themselves placed in
a ceaseless stirring development, which, after having
reached a certain point, removes them further and
further from the idea that the foundation of being
is that which is palpable, and which leads them
to acknowledge and view themselves, their spirits
and bodies, as parts of one eternal organism of
Reason." *
Without professing to adopt or even to under- True unity
of worlds.
stand entirely the ideas thus eloquently expounded,
I would yet willingly express an assent to the broad
principle involved ; and in such generalised con
ception (warranted as I think by the soundest in
ductive principles) it is that I would recognise the
true dnity OP worlds ; not a narrow restrict
ing of all development of mind and soul to one
minute speck in the universe, which appears to
me as unphilosophical as it is derogatory to the
worthiest conceptions of the Supreme Mind, but
an enlarged admission of all worlds as harmonising
parts in one great whole, and of the universality of

* Soul iu Nature, p. 109. See also p. 128.
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such development of life, either " in esse " or " in
posse," in actuality or in potentiality, as wide as
is our belief in the universal presence and opera
tion of the Great Source of all life, all mind, and
all soul.
including
origin of
worlds
and past
changes.

If we look back to past changes and the probable
preparation for organised life even in planets not
at present fitted for it ; or if we ascend to the still
grander question aa to the probable order or law by
which such beings may have come, or may yet come,
into existence, though utterly unable to give any
positive reply, yet we cannot fail to combine every
reflection upon such a question with the great law
of continuity, and beyond all doubt to regard as
highly probable, some intimate connexion between
the series of physical arrangements of unorganised
matter, the successive gradations of organised ex
istence, and the crowning of organisation with animal
and intellectual life, making it the fit recipient for
higher spiritual manifestations; and to recognise
throughout the series the close dependence of the
whole on some great principles of law and order
(however unknown to us) to just the same extent
as we acknowledge their dependence on supreme
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intelligence and power, exhibited to us through
these its cosmkal manifestations.
The precise nature and order of those causes Secondary
means the
which brought
life evidence
& about the evolution of organised
b
Divine of
on our globe are as yet unknown to us, however operations,
open to plausible conjecture.

But in proportion as

they might be known, or even rendered probable,
they would afford increasing evidence of supreme
intelligence : increasing, just as a more complex
self-adjusting machinery would afford higher proof
of intelligence than that which wants manual regu
lation.

I have observed in a former place that all

rational natural theology proceeds by tracing the
steps and processes in which design is evinced.

The

more steps in such processes we can trace, the more
satisfactory our convictions ; and if, where we do
not know, we can fairly conjecture, the legitimate
conjecture will have a like tendency.
Sir D. Brewster*, however, considers it a highly objection*
objectionable idea, to suppose the planetary system
" manufactured " out of a nebulous mass by means
of certain material laws.

I, on the contrary, would

More Worlds than One, &c. p 249.
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accept this phrase, and contend that it is precisely
the idea of their being manufactured instead of
made, which would constitute the stronger proof of
intelligence and mind.
Precisely in proportion as a fabric manufactured
by machinery affords a higher proof of intellect
than one produced by hand ; so a world evolved by
a long train of orderly disposed physical causes is a
higher proof of supreme intelligence than one in
whose structure we could trace no indications of
such progressive action.

And in proportion as we

might be able to follow out more and more details
of such a succession of causes, should we derive
increasing evidence of that great truth.
Bearing of
But the religious contemplations connected with
tuese views
on reveia- this subject have assumed also more definite forms,
Uon.
and have involved difficulties, at first probably little
to be suspected, on other grounds than those yet ad
verted to.

It has not been merely with a reflection

on the enlarged beneficence of the Creator, that
religious men have been contented to regard the
supposed existence of planetary beings; they have
also viewed the question in its bearing on the belief
in a Divine revelation and the mysteries of human
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In this point of view, then, we must

proceed to look at it.
In fact, the main object in view, in both the Ketigfous
....
.
difficulties
works under consideration, is in application of this feir.
theological nature, and to furnish replies, though in
very different ways, to certain objections felt on
religious grounds to the doctrine of a plurality of
worlds.
It has been held that the belief in the existence
of rational and moral beings, however unlike our
selves, in other planets or other systems, is a notion
which, apart from its physical vastness and difficulty,
involves the believer in religion, whether natural or
revealed, in perplexities and objections of the most
serious nature, such as, in fact (it is alleged), seem
only capable of being relieved by the rejection either
of religious faith or of the idea of a plurality of worlds.
These difficulties and objections are dwelt upon with
great emphasis, and are stated at large by both
writers.*

We learn that they have pressed upon the

serious convictions of many excellent persons, not
only of high religious feeling, but even of cultivated

* Essay, §§ 2, 8. 4. More Worlds than One, ch. vii. &c.
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and enlightened minds ; and have thus engaged the
attention of powerful champions of Christian truth
in the endeavour to remove or mitigate them.

In

particular, the arguments of Dr. Chalmers are re
ferred to in detail ; and while they are highly com
mended by the author of the Essay, are yet deemed
hardly sufficient without the further extension which
he conceives his own speculations confer on them.
Alleged
Thus, in a kind of ironical tone, the supposed addifficultics
.
in some in- vocate of a plurality of worlds is represented as
stances
_
.
t
.
vague and putting forth his theory in a somewhat dogmatical
unmeaning.
manner ; and, after making his various assertions as
to the nature of the remotest planetary systems as
the seats of animal and vegetable creations, and the
habitations of rational and responsible beings, is
made to add, " the only matter which perplexes us
is, that we do not quite see how to put our theology
into its due place and form in our system." *

Thus

far, however, we do not exactly make out what the
precise source of this perplexity may be, or how it is
that theology can want a local habitation in a plane
tary or sidereal system at all.

* Essay, p. 121.
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We read through pages of eloquent and devout
declamation, abounding with varied expressions of
sentiments of religious humility and pious reliance
on the care of the Creator — of profound conviction
of His beneficent superintendence over all His
works, and especially over man, so important in his
moral and spiritual relations, even though insignifi
cant in a physical point of view, and as measured
by the immensity of the material creation — all
which cannot but meet with cordial and general
concurrence ; but still in which there seems little
to lead to any possible collision between such sen
timents and any astronomical or cosmical specula
tions.
Again, the same " religious difficulties " seem to
have made an equally powerful impression on some
minds, whose perplexities are considered by Sir D.
Brewster.

A large portion of his work is devoted

to the consideration of them ; and it appears also
that similar objections had presented themselves
even in past times, when the speculations of Fontenelle and others were broached, and were of anature to give a handle to the sceptics and scoffers,
of the day in their attacks on religion.
u
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One of the first of these religious difficulties
which is at all distinctly brought out, is the notion
(which, however incredible it may appear, from the
testimony quoted it would seem has really haunted
some pious minds), that amid the multiplicity of
creation, if believed to be replete with boundless
worlds of life and intelligence, the humble indi
vidual, man, on this small speck of earth, might be
overlooked ; might be too small for the eye even of
Omniscience to discern — too insignificant even for
the vigilance of infinite and omnipresent Providence
to take care of! — or that the omnipotent Creator
" may have too much to do " * to extend his concern
to all !
Every real religious doubt or scruple undoubtedly
has a claim to be treated with the most unfeigned
respect ; but it is difficult to withhold an expression of
astonishment when we find that such objections as
these should have been seriously entertained, or have
been deemed deserving of elaborate refutation by
Dr. Chalmers, by an appeal (however forcible in
itself) to the revelations of the microscope clis-

* See Brewster, p. 149.
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closing worlds of animalcular life equally the objects
of providential care ; or, further, that Sir D. Brew
ster should think this answer unsatisfactory, and
actually go through some amount of reasoning to
supply what he thinks a better !
But another difficulty next presses upon us of Difficulty
as to other
deeper import ; we are told that the assertion of worlds par
taking in
moral and spiritual beings in other planets is full of spiritual
privileges.
danger to the belief in man's high privileges, the
possession of a special Divine revelation, the commu
nication of spiritual gifts, or the promise of immor
tality.

That these are, in fact, exclusively his portion

and inheritance, the security of which would be
hazarded by imagining any other claimants on such
dispensations of the Divine mercy.
There are doubtless peculiar charms in the ex- Spirit of ex■
• -i
ii-o
/>
clusiveness.
elusive nature of privileges, which, in fact, often
constitutes the main value of their possession. Thus,
in the present instance, a feeling of complacency
and comfort seems to be inspired by the belief
which, with a non-peopled universe around him,
man can securely entertain, that he is the sole
favoured child of his Creator, and can console him
self in looking round on the untenanted planets with
c J
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the bappy reflection, "all these vast worlds were
made, if not indeed in a direct way for my use, yet
still for gratifying me with the delightful reflection
that my own race on my own happily constituted
planet are alone permitted to enjoy the blessings of
life and intelligence, which are denied to other in
ferior globes, or to aspire to any of those higher gifts
of grace or glory which are our peculiar inheritance."
We cannot fail to reflect how highly and peculiarly
spiritual is such a contemplation, and how eminently
worthy to be dilated on by a Christian divine ! how
powerfully tending to elevate at once the concep
tion of a beneficent Creator and the moral dignity
of the creature !
Moral
Again, it is urged as a more specific objection,
training in
other
that, if we people the planets, we must by analogy
worlds.
suppose those inhabitants to have had a similar
intellectual and moral progress and training to that
which the human species have undergone.

But this,

it is alleged, would impugn the special character of
God's government of our world, which consists only
with " man's nature and place being unique, and
incapable of repetition in the scheme of the uni
verse."*
* Essay, pp. 36. 51.
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The " moral training " and the " religious edu
cation" of the human race and the like phrases,
have become very common with writers of late years.
I can only apprehend their meaning in the simple
sense, that, as mankind have advanced in civilisa
tion and intelligence, different codes of morality
have been tolerated, and various forms and dispensa
tions of religion suited to those successive stages of
advance have been established.

But on what

grounds it can be asserted that such a series of pro
gressive movements are " incapable of repetition,"
if the circumstances of moral and spiritual beings
should require it, whether on our earth or else
where, after all that has been urged, I am wholly
unable to see.
To the same purport the author of the Essay
again observes : —
" Religion seems, at first sight at least, to repre- " Unique
position " of
sent man's history and position as unique. Astro- mua.
nomy, some think, suggests the contrary : I examine
the force of this latter suggestion, and it seems to
me to amount to little or nothing."*

* Supplement, p. 42.
u 3
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In what way religion " seems " thus to point to
the unique position of man, is precisely the point
which I fail to apprehend.

I see nothing in natural

religion to lead to this conclusion ; and in the pages
of revelation, even in its most literal acceptation,
whatever privileges are conceded to man are surely
nowhere denied to other possible races of beings.
Assertion of
But, more precisely, the representation takes this
revelation
only made turn ; man, it is contended, is the peculiarly
to man.
favoured creature of Heaven — the earth in which
he dwells the scene of the most peculiar and tran
scendent displays of Divine mercy : the human race
has peculiar and exclusive relations with the Deity.
The history of this race attests a continued scheme
of exclusive dispensations of grace.

And we are

told " The earth, selected as the theatre of such a
scheme of teaching and redemption cannot in the
eyes of any one who accepts the Christian faith, be
regarded as being on a level with other domiciles.
It is the stage of the great drama of God's mercy
and man's salvation ; the sanctuary of the universe ;
the Holy Land of the creation ; the royal abode, for
a time at least, of the Eternal King." *
* Essay, p. 44.
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That such privileges are granted to man, that such
displays of Divine mercy have been manifested, is
no doubt clear to every believer; but why they
must be supposed exclusive; why limited to man and
his earth; why denied to all other possible or con
ceivable races of beings — I am at a loss to under
stand, or to find a particle of evidence in support of
so extraordinary an assertion.
It is, professedly, to meet the serious difficulty
which is thus believed to result, if we deny the exclusiveness of human privileges, that the essayist haa
engaged in the arduous task of attempting to prove
that there cannot exist in any of the celestial bodies
inhabitants of a moral or religious nature to dispute
with man his exclusive privileges.

If this conclusion

be made out, of course the objection, such as it may
be, falls to the ground.

But if the point of unin

habited worlds be not demonstrated (and who can
pretend to say that it is ?), then it would be implied
that the whole faith of the Christian world is in
jeopardy: and its vindication and truth are staked
upon the acceptance of the belief in an uninhabited
universe, which can be nothing more, at best, than
a visionary speculation !
u4
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Constitutes
But if we look further at the real nature of this
no real ob. .
. _ .
jection.
difficulty, and endeavour to put it into more definite
shape, I conceive it can only be stated somewhat in
this way : — A special manifestation of the Deity in
the Gospel dispensation is affirmed to have been
vouchsafed to the inhabitants of the earth.

But the

earth is a very small and insignificant unit in a vast
universe of similar and greater worlds, all teeming
with unnumbered moral and spiritual beings possibly
of far higher dignity than man.

Therefore, we are

to doubt the reality of the revelation to us !
Antecedent
But, perhaps, it may be said the objection only
probability
the same
refers to the general antecedent probability of a revefor other
revelations, lation (in the accepted sense of the terms), and does
not descend to the question of its particular alleged
evidences.

Now, as to this question, we have only to

consider in what possible way the assertion or de
nial of inhabitants in other worlds can affect the an
tecedent probability of a revelation being made to
the inhabitants of the earth.

Taking the argument

for probability as stated by the most approved
writers on the " evidences," it can be maintained
only on the same general grounds of the Divine attri
butes, which would render it equally admissible in re
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gard,to the supposed inhabitants of any other worlds
— the creatures of the same Supreme Power, to
whom, by parity of reason, it must be supposed a
revelation would be equally granted by the same
Supreme Goodness if they needed it, and which as
suredly could be accomplished under whatever di
versity of condition by the same Universal Omnipo
tence.

On the other hand, if those grounds of argu

ment, so commonly adopted, are themselves thought
unsatisfactory in regard to the planets, why are they
admissible with regard to the earth ?
If analogy did assign intelligent and spiritual in- Analogy
would ex.
habitants to any number of other worlds, or if it re- tend reve
lation to
presented the whole universe as nothing but one other
teeming creation of moral and spiritual existence, equally
surely the same analogy would not only admit, but
rather require, the extension of the same argument
for the probability of Divine communication with
one portion or race of such beings as with another ;
or rather, it might even seem to suggest the notion
of one grand universal manifestation of the Divinity
in all the worlds over which the same universal Pro
vidence presides.
But the objection has taken a more specific form objections
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from pecu- from a reference to certain deep doctrinal views reliar views
of man's
lative to the moral and spiritual condition of man,
condition.
and especially the sinfulness of his nature, which, it
is alleged, are endangered by the consideration of
other inhabited worlds.

Yet surely, if those beings

are in their spiritual needs similarly circumstanced
to man, it is the fairest presumption that corre
sponding means of spiritual restoration would be
granted them.

If they do not require those means,

they may equally stand in other relations adapted to
their nature and condition.

Yet this kind of ob

jection seemed to Dr. Chalmers so formidable as to
require elaborate refutation, and Sir D. Brewster
also makes a lengthened reply; in the course of
which lie plunges into the depths of a metaphysical
theology, the theory of original sin, and the hopeless
question of the existence of evil ; which last he
seems disposed (unless I misunderstand him) to
solve in the convenient way so readily adopted by
some other philosophers and divines, of denying its
reality, and affirming that " the spectre of moral evil
has been conjured up by ourselves." *

* Brewster, p. 188.
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Without pretending to go into such discussions, Origin of
much of
which appear to me equally needless and inter- the sup
posed diffiminable, or dwelling on the hazardous nature of cuity in
peculiar
this mode of reply, it will suffice to remark views °f
Chrtetiangenerally here that these topics seem chiefly con- ,ty.
nected with the present subject and with the ques
tion of the origin of the human race only from
the prevalent adoption of the theology of a peculiar
school, according to whose system certain supposed
physical changes were induced by sin and " the
fall ; " to which in vulgar estimation such singular
effects have been attributed.

It ought surely to

suffice a reasonable and Christian inquirer to refer
to the language of the Apostle Paul *, and to perceive
that such ideas can find little foundation even in the
most literal acceptance of his words, which do not
contain the smallest allusion to any physical changes
in man's nature, but to a subjection to death in
Adam in the same sense as accords with a deliverance
from it in Christ.
In pursuing the argument, however, Sir D. More precise stateBrewster puts the difficulty, at least more distinctly mentoftne
main difBculty.
• As e. g. Bom. v. 18, 19.
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than before, into the mouth of a supposed timid
Christian, " How can we believe that there are in
habitants in the planets when God had but one Son
whom He could send to save them ? " and adds, " If
we can give a satisfactory answer to this question,
it may destroy the objections of the infidel, while
it relieves the Christian from his anxieties."

To this

task he therefore addresses himself, putting the case
thus: — "When at the commencement of our era
the Great Sacrifice was made at Jerusalem, it was
by the crucifixion of a man, or an angel, or a God.
If our faith be that of the Arian or the Socinian,
the sceptical and the religious difficulty is at once
removed ; a man or an angel may be again provided
as a ransom for the inhabitants of the planets.

But if

we believe with the Christian Church, that the Son
of God was required for the expiation of sin, the
difficulty presents itself in its most formidable
shape."*
sir d.
H rcwster's
answer.

The author's answer is to the effect that, " as by
some process of mercy, which we understand not,". .
the saving power of the sacrifice has been communi-

Page 139.
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cated alike to the most distant nations and ages,
past and future ; so it might just as easily be com
municated to the inhabitants of the most distant
planets and worlds; and if this should not be con
vincing, another answer is hinted at (though not en
tirely approved by the author, yet) as satisfactory to
some minds, viz., that the Divinity might in other
planets " resume a physical form, and expiate the
guilt of unnumbered worlds." *
These suggestions
may
Source of
&°
J be safely
J left without difficulties
further comment. Minds so constituted as to feel ln narrow
views of
such a difficulty will probably be well satisfied with Christianthe solutions here proposed.
Others, however, have expressed a similar difficulty
more briefly and emphatically, by observing that
" the question is not merely one of a revelation, but of
an immolation of God ; " and that " to imagine such
an event repeated is an idea too monstrous to be
conceived." f
But I would ask, taken literally, can such an idea
be conceived at all by the human faculties, even in
one instance ?

Can we in any sense reason upon it

beyond the mere words of the sacred writers through
142.these expressions from a letter addressed to me by a
■f* IPage
quote
friend.
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which alone it is disclosed to us so as to find any real
contradiction in a supposed recurrence of such an
event ?

Can we presume to say that such a repetition

is of necessity implied, or to determine the case at all
for other worlds, who after all might not need re

The same
difficulties
urged by
John
Wesley.

demption ?
The same religious difficulties adverted to by both
&
J
tne writers in this discussion were urged with some
force long ago by John Wesley*, who (like the

* I am indebted to a friend for the following extract from a sermon
of John Weslev, Text, " What is Man ? " Psalm viii. 3, i.
" Let us then fear no more 1 Let us doubt no more ! He that spared
not Hit own Son, but delivered Him up for us all, shall He not with Him
freely give us all things ?
" ' Nay,' says the philosopher, ' if God so loved the world, did He not
love a thousand other worlds, as well as He did this? It is now allowed
that there are thousands, if not millions of worlds, besides this in which
we live. And can any reasonable man believe, that the Creator of all
these — many of which are probably as large, yea, far larger than ours—
should show such astonishingly greater regard to one than to all the
rest ? ' I answer, Suppose there were millions of worlds, yet God may see
in the abyss of His infinite wisdom reasons which do not appear to us
why He saw good to show this mercy to ours in preference to thousands
or millions of other worlds. I speak this even upon the common sup
position of the plurality of worlds—a very favourite notion with all those
who deny the Christian Revelation ; and for this reason, because it affords
them a foundation for so plausible an objection to it. But the more I
consider that supposition, the more 1 doubt of it : insomuch that, if it
were allowed by all the philosophers in Europe, still I could not allow it
without stronger proof than any I have met with yet."
He then cites the argument of Huyghens, to the effect of the probability
of planetary inhabitants, but proceeds to mention that at a later period
Huyghens entertained doubts on the subject from observing that the moon
had* no atmosphere. Hence, be says, the argument falls to the ground.
He then goes on : " But, you will say, suppose this argument fails, we may
infer the same conclusion—the plurality of worlds—from the unbounded
wisdom, and power, and goodness of the Creator. It was full as easy to
Him to make thousands of worlds, as one. Can, any one, then, believe
that He would exert all His power and wisdom in creating a single
world ? What proportion is there between this speck of creation and the
Great God that filleth heaven and earth, while
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author of " The Plurality ") could find no other solu
tion than by denying the existence of other inhabited
worlds, as an unfounded idea, merely taken up (as
he says) by infidel philosophers, as affording a plau
sible objection against Christianity.
But the whole objection turns on the same tacit The objec
tion de
but unfounded assumption, that because the privileges pends on an
unfounded
of redemption are granted to the inhabitants of this assumption,
earth, they are therefore not granted to those of any
other worlds : and that it is a part of Christianity to
hold this exclusive view.
That such high privileges (as already remarked)
are asserted with respect to man on this earth in the
New Testament is manifest ; but it may be asked in
vain what particle of proof can be alleged for denying
it, with respect to the possible inhabitants of other
worlds ?

Let those who urge this objection produce

" ' We know, the power of His almighty hand
Could form another world from every sand ? '
" To this boasted proof, this argumentum palmarium of the learned in
fidels, I answer, Do you expect to find any proportion between finite and
infinite f Suppose God had created a thousand times more worlds than
there are grains of sand in the universe, what proportion would all these
together bear to the infinite Creator! Still, in comparison of Him, they
would be, not a thousand times, but infinitely, less than a mite compared
to the universe. Have done, then, with this childish prattle about the
proportion of creatures to their Creator, and leave it to the all-wise God
to create what and when He pleases. For who besides Himself hath
known the mind of the Lord, or who hath been His counsellor? "
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No proof
a single argument from the reason of the case (if they
of the exclusiveness think it one amenable to reason at all), or a single
of privi
leges.
passage from the New Testament in which such limi
tation or exclusion is asserted, and the objection may
have some weight.

But this they do not attempt,

nor do they seem to perceive that the attempt is
necessary to establish their case.
Inconsis
tencies of
Wesley's
argument.

That Wesley should set down all philosophers who
advocate a plurality of worlds as " learned infidels "
is not surprising; but with his acknowledged acute
powerB of reasoning, it is remarkable that in earnestly
asserting (what is not contested) that such high pri
vileges are vouchsafed to man, and expatiating on
their greatness and value, he seems to think it suffi
ciently proved that they cannot be granted to other
races of beings.
And when he so strangely glances at, but passes
over, the undeniable argument that Omnipotence
could as easily create thousands of worlds as one, he
seems equally blind to the obvious answer that the
same Omnipotence could as easily redeem thousands
of worlds as one, if they needed it.

Contradic
The truth is — all these and the like difficulties
tion in rea
soning on arise wholly from the inconsistency of attempting to
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reason at all on subjects which the writers them
selves at the same moment pronounce to be above all
reason : attempting to argue that the Deity could,
or could not, act in this or that way, when they, in
the same breath, assert the incomprehensibility of
His counsels.
If it be an inscrutable mystery wholly beyond
human comprehension that God should send His Son
to redeem this world, it cannot be a more inscrutable
mystery or farther beyond human comprehension that
He should send His Son to redeem ten thousand
other worlds.

If, on the other hand, the mystery

be amenable to any reasoning, or charge of incon
sistency or incompatibility with our conceptions in
the one instance, it must equally be so in the other.
Cases of this kind, it seems to me, can only be
viewed under one alternative.

Either they are in

effable mysteries of the spiritual world not to be
inquired into or reasoned upon ; or, they are modes
of expression adopted by the sacred writers fairly
amenable to rational criticism : in the one case, no
plea of difficulty or inconsistency is admissible ; in
the other, none can arise, or is easily explained.
And the declarations of Scripture express nothing
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with respect to the case of other races or other
worlds ; addressed to our own race, they profess to
declare only what concerns that race.
But the whole discussion cannot but suggest a
passing remark on the style and tone of theologising
evinced in the very statement, whether of the ob
jections or the answers.

They seem to belong al

together to a somewhat obsolete school, and to refer
too much to those narrow humanised ideas of the
Divinity and His dealings with man derived so com
monly from too literal an interpretation of the an
thropomorphisms of the Hebrew Scriptures, and
little consonant with the more enlightened views
which a better dispensation encourages.
other instances of
view0"

Though referring to a different part of the sub
^ect ^e^ore discussed, yet I may just cite another
instance of expressions evincing a similar narrow
spirit, and seeming to imply ideas which might
have been supposed exploded from the minds of
philosophers : — " Can we believe that he who
formed the worlds has made only one, and that
in place of resting on the seventh day, He rested
during the whole week of creation, and still rests,
having transferred His almighty power to certain
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laws of matter and motion, by which the sun and
all his planets were manufactured from nebulous
matter? " *
The common occurrence of language of this sort
(not solely in reference to the present question) leads
us to reflect generally how much of the unhappy
perplexities and objections which beset the minds of
believers on some points, especially where science is
supposed to come into collision with religion, must be
traced to the influence of popular dogmas, founded on
a narrow literalism, which, as in the cases already
glanced at, betrays its Judaical origin, rather than
any connexion with the enlightening influences of
Christianity.
There is one other idea of an extremely peculiar Peculiar
views as to
kind taken up by Sir D. Brewster f, referring to the future state,
question where believers can place the locality of their
future state. He refers to some passages of Scripture,
which literally seem to imply, or at least to counte
nance, the idea of a plurality of inhabited, or at least
habitable worlds. He enters on a calculation to show
that, in a future state, for the myriads of resuscitated

* Brewster, p. 249.

t lb. pp. 18. 256.
X 2
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human bodies, the earth would afford utterly in
sufficient room; and that the future abode of
man must, therefore, be in some of the other bodies
of the solar system, which being habitable, will be
suitable to this purpose.

Such is the idea indicated

even in the introduction of his volume, and such
the final conclusion to which the whole discussion
leads.
It is the danger threatened to this doctrine which
constitutes the main cause of alarm at the triumph
of scepticism in the denial of a habitable condition
to the planets.

Yet it might rather seem that their

being uninhabited would be more favourable to this
doctrine, as affording more ample space for the
reception of resuscitated humanity.
Though unable to perceive the importance or
Difficulty
obviated.

reasonableness of this question, I am yet anxious
to give it the most respectful consideration; and
therefore feel bound to add, if it be needed, for
the confirmation of any wavering mind, that, in
my opinion, the slightest attention to the writings
of the Apostles affords a more satisfactory solution
of the difficulty than any astronomical theories
whatever.

If there be one point clear in their
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declarations, it is that the resuscitated body is re
presented as something at least wholly different from
our present material nature. It is sown a natural body
— it is raised a spiritual body,

(o-ajju-a $w£ntov, ....

wveu/xaTixo'v.)*
Such then, on the whole, is the formidable diffi- General reculty of a plurality of inhabited worlds 1

Such the !£"appHca.

dispute which threatens the alternative of a sur- argument!
render either of faith or of science !

Such the

source of so much perplexity to thoughtful and re
ligious minds, to the solution of which such elaborate
speculations must be devoted !

Such the danger im

pending on Christianity, which it is the aim of the
essayist, by such laboured reasonings and startling
paradoxes, to avert !

and to escape from which

Sir D. Brewster, by so opposite a route, would
guide his readers !
It is difficult, perhaps impossible, fairly to judge
of the convictions of others, and I would wish to
treat all serious convictions with unfeigned respect ;
but after what has been already observed, I must
confess myself more disposed to concur in the

* 1 Cor. xv. 44.
x 3
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abstract justice, than to perceive the consistency,
of Sir D. Brewster's remark, " 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!"*
RecomFor my own part I would rather disclaim the
mendation
<>f clearer entire principle of such discussion, whether in the
views of the
subject in objections or the replies. The strange juxta-posiits first
*
principles, t;on 0f ideas 0f suca very different kinds, religious
and physical, which characterise these reasonings
altogether, seems in a peculiar degree likely to
expose the whole subject to the attacks of the
scoffer.

The expression of theological dogmas con

trasts singularly when mixed up with the specula
tions of science.

The languages of the two sound

strangely together; and I am powerfully reminded
of the wisdom of Bacon's suggestion, " Da fidei
qxjje fidei sunt."*
both in
philosophy
and theology.

And if these speculations on

planetary worlds have really caused any perplexity
to persons capable of profiting by rational and philosophical views of the subject, I would rather

* Brewster, p. 154.

t De Augm. lib. iii c. 2.
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entreat their serious attention to the question,
whether the cause of truth would not be better
served by a preliminary endeavour to acquire clearer
views of the grounds on which scientific speculation
on the one hand, and the expression of theological
doctrine on the other, are legitimately established
and of the very different basis on which they
respectively stand, each firmly on its own ground,
but as unstable on the other's as a ship on land
or a pyramid on the sea.*
To this end, then, — to aid in such an inquiry,
— a very few concluding remarks may be directed.
The case as put by the essayist, " How to place Some gene
ral suggesour theology," with reference to the question of Hons on
this subject.
inhabited worlds, may perhaps be taken as in some
sense the expression of a difficulty felt more widely
as to the relation of Christianity to physical science
generally; and is probably similar to that ac
knowledged by another eminent writer, who de
clares it to be " the great problem of the age to

* That it is not unseasonable or needless to press the consideration of the
proper ground on which such inquiries ought to be conducted, nor to insist
on the independence of matters of faith from those of science, is further
evinced by the announcement, while these sheets are going through the
press, of another anonymous publication on the theological argument,
"The Plurality of Worlds.— The Potitwe Argument from Scripture," &c.
London, 1855.
X 4
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reconcile faith with knowledge, philosophy with
relig:
To discuss such a question in the way which its im
portance demands, would be to open a very wide in
quiry, wholly beyond the necessary limits and scope
of this Essay, and one which, perhaps, could hardly
be entered upon with much prospect of satisfying
the -varieties of apprehension (or possibly misappre
hension) which it might encounter.

All I shall

attempt, therefore, will be to offer a few gene
ral and somewhat fragmentary remarks, which must
be left to the judgment of the reader to apply.
Plurality of

In fact, the question now discussed is only a

asubordi-7 subordinate branch of a far wider subject. The
nate point
.
mere inquiry as to the probability, or otherwise,
of inhabitants in the planets, is in itself of a very
secondary and unimportant character.

What we

have to consider is rather the broad principle inSubordivolved in any or all cosmical speculations ; they
nate post.
.
tion of man all tend to place our earth, and man upon it, in a
in the
...
....
universe.
very subordinate position in the vast universe ; not
merely in space and position, but in general re-

* Archdeacon Hare, Life of Sterling, p. 121.
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lation ; as one small and insignificant link in the
vast chain or rather universally connected ramifi
cation of physical causes, of which there is no one
constituent part more the head or the termination
than any other.

Hence a difficulty is felt by some

because they imagine that moral and spiritual re
lations must follow the same law.
Yet nothing can be in itself more unfounded '
and still more must this appear when considered in
connexion with what has been here advanced.

The

tenor of the whole preceding argument has been
to point out the independence of the physical order
of things, and the spiritual. *

It has been main

tained that the very idea of a spiritual nature in
man, in so far as it is independent of the body,
belongs to a higher order of conceptions, of a kind
radically different from, and forming no part of a
physical system ; and beyond all scientific reasoning.
It is to this class of conceptions that reli- spiritual
gious doctrines properly refer ; and thus it would tinct from
seem, on general grounds at least, unreasonable to
expect that the two should have any connexion; or

* See above, pp. 74. 242.
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to be anxious, on the one hand, to frame theories
combining physical science with religious belief,
or, on the other, to imagine the region of physical
truth an unsafe locality for a theological creed.
But in detail, perhaps it may be said this will be
found otherwise.
Connexion ;
There is, certainly, one point in which phyof science
and religion sical science and theology are obviously and unin natural
theology.
questionably in close contact and dependence,— in
the primary inference of a Supreme Intelligence
as derived from the order of nature so largely
dwelt upon in the preceding Essay * ; and which
forms the substantial and necessary foundation of
all rational conceptions of religious belief.

But this

foundation, however solidly laid, rises no higher
than to the lowest basement ; and if the conclusions
at which reason arrives, are restricted according to
the nature of the physical evidence, while they may
afford some corrective of too blind and literal a
dogmatism, they offer no disparagement to higher
spiritual convictions.

In this respect, then, and to

this extent at least, we may, perhaps, see " how to

* See Essay I. § v.
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place our theology " on the basis of these sublime
deductions from physical science.

These deductions

(as before mentioned) are confessedly very limited
and imperfect.

They present nothing, as it were, Natural
theology
but the meagre skeleton ; to fill it out with sub- very
limited.
stance and life is the function of those higher inti
mations derived from moral and spiritual sources,
and which in their essential nature stand apart from
all physical considerations.
A scientific natural theology does not rise to the Natural
theology
aspirations of a spiritual or moral Theism ; still less prepares for
revelation.
to the scriptural or ecclesiastical doctrines. It tells
very little of any Divine attributes, and nothing of
the mode of the Divine existence ; but for that very
reason it presents

nothing to contravene

higher

spiritual views on these points when proposed from
OTHER SOURCES.
Yet, when, from this primary position, we advance Physical
difficulties
to those more precise views of religious doctrine, in more
particular
we find a disposition continually evinced to place religious
views.
them in connexion or in collision (as the case may
be) with physical considerations ; to raise philo
sophical theories on a theological basis, or to find
fatal difficulties in the failure of such attempts.
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Sources of
If we would trace such tendencies to their source,
misconcep
tion on
we may find a too common origin of misconception
these sub
jects.
in the ignorance in which many, even of considerable
scientific attainments, remain as to the real nature
Ignorance
of Chris
tianity.

of Christianity ; when their profession of it consists
either in merely bowing to conventional requisitions,
or is based on notions derived solely from the pre
valent or established belief, instead of an enlightened
and independent examination of it for themselves.

Want of
sound phi
losophical
principles.

Again, many who are extensively versed in the
details of a particular branch of science, may often
have reflected little on its wider relations and phi
losophical spirit.

Hence, while they admit the

impropriety of some of the speculations just ad
verted to, they are deficient in the distinct concep
tions of the broad principles and grounds of all
philosophical inquiry.
Physical philosophy has doubtless within itself
Applica
tions of
the germs of higher knowledge, and presents us with
physical
philosophy.
those first elementary notions which are pre-emi
nently valuable, as subservient to the establishment
of theological truth on a rational basis.

In such a

sense, and within very circumscribed limits, theology
deduced from philosophy, may be sound and valid.
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But in every case philosophy deduced from theology
must be essentially erroneous and fallacious; it is no
longer philosophy.

It appeals to other authority, and

disowns its proper inductive character.
The desire whether for peopling or for dispeopling Erroneous
systems
planetary or sidereal worlds on theological grounds, from mis
conception
appears to arise from the same fundamental miscon- of first
principle.
ception or disregard of the proper provinces and limits
of philosophy and of theology which has led, in so
many other cases, to an unhappy and incongruous
mixture of the two, — producing nothing, as Bacon
has so justly observed, but " a fantastical and super
stitious philosophy and a heretical religion."*

Of

this mode of procedure we have had abundant
instances in all stages of scientific advance.
Without recurring to more ignorant ages, and the Theological
philosophy.
speculations of the schoolmen, we trace the very
same spirit in later times in the formation of such
systems as that of Tycho, founded on the idea of re
conciling astronomy and Scripture ; in the vortices of
Descartes, deduced by reasoning on theological grounds
from the perfections of the Deity; in the cosmical

• De Augm. l. iii. c. 2.
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theories of the Hutchinsonians, or what they termed
" Moses' Principia," founded on the Hebrew Scrip
tures, in opposition to Newton's ; and in our own
Bible geology.

times in the various schemes of the Bible geologists, each in succession presenting but some new
shade or modification of the same radical misconcep
tion to take the place of its exploded predecessor.
It is worth while to dwell on this last instance as
very instructive in its consequences, especially to
those who have not antecedently taken more general
views.

Even at the present day there are not

wanting occasional attempts to keep up the hopeless
chimera of erecting theories of geology on the
Mosaic narrative.

It is needless to observe that, as

all notion of an accommodation of the facts to the
text has long since been given up by all sane in
quirers, these attempts are now merely directed
to explaining away the sense of the text; in which,
they no doubt succeed by such principles of verbal
interpretation as, if fairly applied to other parts,
would readily enable us to put on any given passage
any required construction.
ContradicAll inquirers, possessing at once a sound knowOon be
tween gco- ledge of geology, and capable of perceiving the
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undeniable sense of a plain circumstantial narrative, logyandthe
Hebrew
now acknowledge that the whole tenor of geology is Scriptures,
in entire contradiction to the cosmogony delivered
from Sinai ; a contradiction which no philological
refinements can remove or diminish ; a case which
no detailed interpretations can meet, and which can
only be dealt with as a whole.*
I have elsewhere f fully discussed this subject, and
have there explained the only view which I think
the case admits; in one word, that the narrative,
as a whole, cannot be received as historical, but was
a representation accordant with the apprehensions of
the Israelites introduced as a basis for the institution
of the Sabbath ; while Christianity, I contend, can
be in no way affected by any such contradiction to
the Old Testament law J, with which it has been

* For some excellent remarks bearing on this point, the reader is re
ferred to Mr. Kenrick's " Essay on Primeval History." London, 1846.
Preface, p. xiv.
t See Connexion of Natural and Divine Truth, p. 245. While this
edition has been in the press, I have seen a new discussion of the " six
days " carried on with much erudition and more warmth, between Pro
fessors Tayler Lewis and J. Dana of the United States, on either side
characterised mainly by the same fundamental misconception and con
fusion of thought in regarding the Mosaic narrative as if it were a
real scientific theory the terms of which must somehow be tortured
into accordance with physical facts.
X For support of this view see my Essay on the Law and the Gospel,
"Journal of Sacred Literature," April, "1848, and Art. "Creation,"
Kitto's " Cyclop, of Biblical Literature," p. 485.
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erroneously mixed up ; on the contrary, the palpable
discrepancy is valuable, as reminding us the more
forcibly of its independence.
It is undeniable that the advance of physical
knowledge has from time to time made inroads on
the territories which prescriptive error had once
consecrated to religion.

So the Copernican heresy

not only deposed the earth from its proud immobility
as the centre of the universe and the throne of
spiritual infallibility, but set at nought the letter
of numerous scriptural texts : it entailed the impious
doctrine of antipodes, and destroyed the ideas of an
upwards and a downwards, a local heaven above, and a
local hell beneath the earth.

It broke through the

solid firmament, and placed in jeopardy the ex
istence of a physical purgatory.

Yet real Chris

tianity has been in no way injured, but the reverse ;
its rational and spiritual character has been the more
powerfully asserted and vindicated.
In all ages bigotry has erected its strongholds on
the basis of ignorance, and especially on erroneous
physical ideas ; and its advocates have then resisted
all advance of intelligence on the plea that it is de
structive to the security of religion, as it doubtless is
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to their baneful systems; while they thus by clear
implication dissever the claims of religion from those
of truth, and degrade the profession of it to the level
of the most baseless superstition.
Even among professed Protestants, and in a phi- Favourable
to a purer
losophic age, men have hardly become convinced religion,
that the advance of physical enlightenment, so far
from being hostile to religious truth, is eminently
serviceable to it, were it only in dissevering it from
false allies and equivocal auxiliaries, and thus ex
hibiting its true spiritual power, when cleared from
the heterogeneous incumbrances and corruptions
which a false philosophy or a narrow literalism had
fastened upon it, and which, instead of aids and
defences, are in reality its hinderances and disfigure
ments.
But when we turn to the pages of the Bible, it Physical
difficulties
is doubtless the fact that continual reference is made in the Bible,
to physical considerations of various kinds, which
may in many instances give rise to difficulties.
These will be so very differently estimated in mag
nitude and significance by different minds, that it
would be impossible to discuss the question in a way
satisfactory to all.

It may perhaps suffice to suggest
Y
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a general application of what was above observed in
reference to the instance of the geological discrepancy.
General
rule for
physical
difficulties
in Scrip
ture.

Whenever the sacred writers introduce physical
statements, they may fairly be understood as speak
ing conformably to the existing state of knowledge, or
adapting themselves to the ideas, belief, and capa
cities of those they addressed.

In any such cases it

would be irrational for us at the present day to insist
too literally on such representations, and especially
to reason on them in cases where we are precluded
from examining into all the circumstances, or can
vassing the evidence.
letter of

But if in any instance the

the narrative or form of expression

may be found irreconcilably at variance with physical
truth, we may allow to those who prefer it, the al
ternative of understanding them either as religious
truths represented under sensible images, or as a de
scription of events according to the preconceptions of
the writers, or the traditions of the age.
Difficulties of this kind in many instances, espe
Objections
from want
of distinc ■ cially as regards the Old Testament, are raised into
tion be
tween the importance to Christians only from the common want
different
parts of the of due discrimination as to the distinct object and
Bible.
character of the different portions of the Bible.
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If, however, we look with a more discerning eye
to the nature of the contents of the Old Testament,
in the first instance we find a record of older and
imperfect dispensations, adapted, as they were ad
dressed, to the ideas and capacities of a peculiar
people and a grossly ignorant age — a law of " carnal
ordinances " and sabbaths, specially founded on that
peculiar cosmogony which we now know to be un
tenable; physical influences, temporal and national
retributions.
But the more perfect and universal religion of Chris
tianity inChristianity, if in its first outward manifestations dependent
and
accommodated to the convictions of the people among spiritual,
whom it originated, yet in its essential characteristics
and more full development to the rest of the world
as set forth in the Pauline Epistles, while it ex
pressly disclaims the peculiarities of older dis
pensations, exhibits characteristics of a higher, more
comprehensive, and spiritual character; professedly
appealing for their acceptance to the principle of
faith, not of sense.
If we look to its more special doctrines ; as regards Doctrines
of the Dithe Divine nature, we may observe that a physico-the- vine nature,
ology supplies no such idea of the Deity as can offer
y 2
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any antecedent contradiction to the representations
of His nature and attributes (necessarily more or less
anthropomorphic), or to the spiritual mysteries of
redemption and a future state, in the form in which
they are announced in the New Testament.
ofthenaAnd as to the condition of man, the language of
tureofman.
J
& 6
the Christian doctrine represents it not in reference
to any material, metaphysical, or moral hypotheses,
but to peculiar spiritual principles.

It makes the

spiritual man a distinct being from the natural, —
" a new creation ; " * and is engaged not in tracing
physiologically the origin of the human race, but in
pointing to its future destiny : not in detailing the
sources of man's infirmities, but in providing the RE
MEDY.

It does not dwell on external events in any

physical detail, but always with a doctrinal applica
tion, or in a spiritualised meaning.

Its essential

design belongs to spiritual things; its relation to
external and physical things can be but subordinate ;
and of the proper objects of its revelation we may
truly say with Bacon, " Dignius credere quam scire." f
Christi-

Thus we need be in no trouble " how to place our

* Gal. vi. 16. ; 2 Cor. v. 17.

t De Augm. lib. ix. c. 1.
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theology " among physical systems ; nor need it fear anity inde
pendent of
any speculations as to the inhabitants of other worlds physical
theories.
or possible revelations granted to them. It has no
concern with chronology, astronomy, or cosmogony
(least of all, that of the Judaical law) ; with the ne
bular origin of the planets, or with the development
of successive races of organised beings in them or on
the earth ; with the myriads of ages which mark the
antiquity of the world, or the date of man's origin
upon it ; or with the question of his derivation from
one stock or many*, or the origin of civilisation.

It

leaves these questions to be guessed at as they may,
or investigated on philosophical principles so far as
they can be.

Its peculiar aim is entirely different

and independent : its objects belong to another order
of things ; and its representations of them are avow* While writing this Essay, I have received a copy of a pamphlet,
circulated privately and anonymously, in which an able and learned
writer, evidently a strict upholder of inspiration, endeavours to show by
elaborate, critical, and philological investigations, that the Bible dis
tinctly sanctions and asserts the idea of the primeval existence of other
races of men besides the family of Adam. It also includes a de
fence of this belief against its supposed unfavourable influence on the
doctrine of original sin, on the ground that Adam might be spiri
tually the " representative " of the human race, without being physically
their progenitor, just as Christ was without any such physical relation.
(" The Genesis of the Earth and of Man," &c. printed for private dis
tribution, July, 1854.)
An expansion of this pamphlet into a volume has now been pub
lished, edited (but not written') by J. S. Poole, Esq. of the British Mu
seum. It includes a novel attempt to reconcile Geology and Genesis, of
a kind even more visionary than any of its precursors !
Y 3
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edly not the realities, but only their images ; they can
be seen by us only " it fooirrpov Iv aiviy^aTi *, — by
means of a mirror and in an enigma," in our present
state ; while it holds out a future, when " we shall
see face to face, and know even as we are known."

* 1 Cor. xiii. 12.

ESSAY III.

ON THE
PHILOSOPHY

OF

CREATION.

329

THE PHILOSOPHY OF CREATION.

2
INTRODUCTION.
The question of "creation," — whether in the prelimi
nary rehigher sense, of the first origination of the material marks.
Interest of
universe, and of all physical causes, — or in the se- the ques
tion.
condary and more accessible meaning, of the earliest
history of the cosmical arrangements of stellar or
planetary systems, — and more particularly of our
own globe, of its physical revolutions, and of the
successive introduction of new forms of organised
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life on its surface, — has at the present day excited
an unprecedented degree of general interest.
Various
grounds of

The discussion which has been called forth has
exhibited the greatest variety of tone and character.
Though by some the subject has been viewed in a
sober philosophical aspect, yet by others it has been
made the subject of hypothetical speculation ; some
times running off into what must be deemed very
fanciful imaginations, or occasionally involving me
taphysical ideas, carried out into various stages of
abstruse and even mystical speculation.

By others,

again, it has been taken up on religious grounds, or
mixed up in various degrees with the influence of a
theological creed, to which speculations of a more
scientific kind have been deemed hostile.
Religious
That the subject has a direct connexion with such
bearing of
the subject, higher considerations is manifest ; but this by no
means implies such a confusion of ideas as would vi
tiate the claims of independent philosophical inquiry,
or sanction the attempt to found conclusions relative
to the physical order of things and the structure of
the material world on a basis totally alien from that
of inductive science.

The truth is, the same observa

tions will in a great degree apply to this question
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which were offered in a former Essay*; and the
strange speculations which have been sometimes
broached respecting it have probably originated in
a great degree in the want of clear appreciation of
the distinct grounds on which our convictions of
scientific and of religious truth respectively should
be based.

And until these distinctions are properly

drawn in the mind of the inquirer, it will be to
little purpose to discuss the details of controversy.
It will be allowed, then, in conformity to prin- Properly a
subject for
ciples before laid down, that on purely physical and physical
inquiry.
inductive grounds it is fully open to us to inquire
how far science can legitimately conduct us towards
some indications of the mode in which, and the
secondary processes by means of which, the first es
tablishment of the existing natural world may have
been worked out, and, limited strictly to the tenor
of recognised natural analogies, to speculate on the
probable order of evolution of the earliest rudiments
of life.
In proportion as such speculations have a tendency
to impress a conviction of truths of a higher order,

* Sea Essay II. § II.
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it is the more necessary to the force and validity of
such inferences that the evidences on which they
rest should preserve a free, independent, and un
prejudiced character, and should not involve an as
sumption of the points to be proved.
Meaning of
ft must also be borne in mind, that we have by
the term
»
" creatlon," anticipation, in several parts of the foregoing Essays,
discussed more or less in detail several topics which
have a material bearing on the present subject, as
referring to the past history of the world, and those
stages which it has passed through in the process of
formation ; all which are essential to any physical
view of the nature of its creation ; that is, its history,
so far as tee can trace it, towards its first origin.
The very use of the term "creation" may in
deed be supposed to point to associations of a
higher kind, which are altogether beyond the simple
scientific question.

But in a philosophical sense, it

should be carefully borne in mind, that if that term
be employed, we can regard it as no more than an
expression of our ignorance as to the mode of the
first origination of the material world ; while, as
to the secondary points connected with that ques
tion, we may always look to the further enlighten
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ment which discovery will continue to throw upon
them.
Even in earlier times, and under very erroneous Physical
evolution.
systems of philosophy, we trace some recognition of
these sounder principles. Amid the many extravagan
cies and radically erroneous principles of the philoso
phy of Descartes, we may yet recognise its principal
merit in that, in an age when metaphysical abstrac
tions and causes alien from natural induction were uni
versally resorted to for the solution ofphysical pheno
mena, his theory of vortices (imaginary and fallacious
as it was) yet at least referred to conceptions and
modes of action of a properly physical kind : and it is
remarkable, that in conformity to the same broad
principle, he likewise distinctly upheld the notion of
the origin of the existing organic world, evolved
according to a series of regularly adjusted laws out of
its primitive elements ; though like some other very
prudent philosophers, from a salutary apprehension of
popular odium, he was unwilling openly to avow
such an obnoxious tenet, and in his popular writings
professes to think it more likely that the whole
was created at once as it now stands.
In such discussions the first requisite ought to be want of
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sound phi- that the inquirer should make up his mind on what
principles,

ground he is intending to proceed, whether physical
or metaphysical, inductive or mystical ; yet simple
as this consideration is, it is too commonly but little
thought of, or even purposely disguised or kept out
of sight.

If we profess to go on the sole ground of

philosophical analogy or rational conjecture, our way
is clear ; every consideration not connected with such
a view is inadmissible in science and must be
Sole pursuit peremptorily discarded. If once any considerations
of truth.
,
,
......
of a kind foreign to the simple inductive view of
truth are suffered to intrude on the conclusions of
impartial reason and dispassionate conviction, there
is an end of all philosophy.

Nothing can be more

fatal to the pursuit of truth than a disposition to
look at conclusions not according to the evidence
adduced, but the purposes they may serve or the
authority by which they may be countenanced.
Let the advocate of other objects (excellent and
valuable in their way) consistently profess and
follow them up, and he may be eminently useful and
estimable : but let him not mistake aims and confound
purposes of different orders.

Let him not make pro

fessions of philosophy, and then abandon the character
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of a real interrogator of nature, by yielding to other
influences and aiming at other objects. Let him not
assume the badge of science and yet serve utility, or
bow to authority, —'or set up strange gods in the
temple of truth.
Yet we find, in fact, many instances of writers pro
fessedly treating subjects of a philosophical kind,
whose arguments are too often those of partisans
rather than of philosophers ; who betray too much
of a determination at all hazards to support a
" safe " hypothesis and repudiate and discredit an ob
noxious one, while they are ready to adopt any eva
sion, any form of ambiguous mystification, to screen
themselves from the reproach of being supposed to
hold opinions opposed to the popular voice.

In no

instance have these remarks been more extensively
exemplified, than in the discussion of questions
relating to the view of " Creation."
In carrying on the present inquiry with special
reference to some of the theories started at the
present day, I propose, first, to consider briefly the
general amount of information which can be regarded
as bearing on such a question, furnished by those
branches of science most directly connected with it,
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and then to offer some remarks on the general
character of the reasoning raised upon that evidence,
the kind of conclusions we may safely deduce, the
kind of hypothetical speculation in which, if so
disposed, we may legitimately indulge, and the
extent to which any real conceptions can he carried
of a subject which, in its entire compass and highest
meaning, must necessarily he beyond the reach of
positive investigation, or even of human comprehen
sion.

*
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§ L— THE EVIDENCE DERIVED FROM
GEOLOGY.

In any question as to the origin of the world pur- sources of
informasued on scientific grounds, the sources to which we tion. Fossil
remains.
can look for any positive or substantial information,
must, in an especial degree, be those opened to us hy
geology and palaeontology ; and of some of the most
material facts and admitted theoretical opinions in
these departments, bearing on the question, it will
be necessary to take a cursory review.
When we trace backward, by the light of fossil Theories of
progression
remains, the succession of varied forms of organised and nonprogression.
existence which have tenanted the surface of our
globe during the incalculably vast periods of past
time, the fact of their presenting apparently very
different characters in different epochs naturally led
geologists and naturalists to speculate on the ques
tion, whether those variations could be reduced to
anything like a determinate order or law of succes
sion; and probably the most prevalent opinion has
• z
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been that, at least in a general sense, there has been
a succession in the order of progress or advance from
lower and more simple, towards higher and more
complex forms of structure and function.
More recently, however, this has been much dis
puted.

Not only have particular instances, sup

posed to invalidate this law, been brought forward
as demanding certain modifications in the statement
of it, but the entire principle has been contested
and positively denied.

And those who have pursued

the inquiry (restricted merely to the question of fact)
have been ranked under the two schools of Progres
sion and Non-progression.
It may, indeed, be fairly questioned whether such
distinct designations, applied without qualification,
can be fairly supposed to characterise any parties in
the scientific world, or whether we may not rather
regard the differences as of a more limited character.
But at any rate, a very brief summary of the principal
arguments on either side will materially conduce to
our object.
Arguments
On the one side, Sir C. Lyell has supported his
for nonprogression, views by insisting on the merely negative character
of the evidence we possess as to the non-existence
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of many species in early ages * ; on the absence of Absence of
.....
.
evidence.
any indications in some of the earlier formations,
from which we can form an idea of what the entire
flora and fauna of those periods really were.

More

precisely, those formations being wholly marine,
we have only evidence of the marine organisms, and
can expect none of the contemporaneous land pro
ductions ; and marine plants and animals are con
fessedly always of lower organisation.

Throughout

the long period of the Silurian formations, he con
tends that we have little evidence of any advance
or progress in the scale of organisation.

The fishes

of the coal formation are of higher organisation than
any existing species — in fact, combining reptilian
characters with icthyic; and even up to the later
formations he conceives that there is but little in
dication of any real advance in character.
In general, that the remains actually preserved in
any formation furnish us with no certain standard
or adequate representation of the entire existing
state of the organic world at the time, is evident
from the very partial, local, and accidental manner

* Address to Geological Society, 185L
Z 2
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in which those remains have become imbedded ; their
preservation has been the exception rather than the
rule.

We ought not to expect to find evidence of

the possible multitudes of co-existing species which
might be so circumstanced that their remains were
never likely to be thus embalmed for our in
struction.
No proof of
On such grounds, then, it is concluded that we
inferiority
inferior
,.„..,.
of earlier
have no real proof of the general inferiority of the
earlii
fauna.
organic world in the earlier periods, or of any
superiority, at least through a long course of suc
ceeding ages ; nothing to lead us to trace backwards
any determinate series which points to a primary
rudimentary condition, or to the origination of a
more perfect state of things out of a less perfect.
Arguments
On the other side, the argument which has been
for progres
sion,
so ably sustained by Professor Owen*, turns chiefly
on the positive evidence supplied by the comparison
of those organic remains which are preserved to us
in any one formation, with those in another, when,
in fact, the same probabilities of preservation must
be supposed to have subsisted, and yet the remains

* See Quarterly Review, Sept 1851.
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of each exhibit such marked relative characteristic Comparison
ofpreserved
differences, that thus, he conceives, the inference of forms in
different
considerable progressive advances may be fully periods,
justified.

But his main conclusions are supported,

not so much on general arguments, as on minute
anatomical comparisons ; and such comparisons, in at
least very numerous instances, present undoubted
marks of physiological changes, clearly progressive
according to the order of higher organic develop
ment.
But in some instances, it is further urged, we have Analogies
a more positive ground of inference of the real abpectes'
sence of particular species, when we find other forms
closely allied which are, by analogy with the rest of
the system, fairly considered as the analogues or re
presentatives of the missing species.

We infer, as it

were, the absence of the principals from the presence
of their substitutes.

The argument, of course, de

pends on the force and correctness of this analogy,
and the general evidence of such a system.
With regard to the absence of terrestrial remains, Marine
it is considered by some as evidence that, in the
earliest periods, the sea covered the whole surface of
the earth, or nearly so.

But there must have been
s a
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some elevations to be washed down, and form the de

changes
chiefly
in higher
forms.

posited beds.
Again, if progression be supposed, it is an ad^
^
mitted part of the law, that in the lower forms,
r
'
whether of animal or vegetable life, the change has
been, throughout all the series of eras, always much
less than in the higher, and that some of the lowest
forms are persistent, or nearly so, through all forma
tions.

Thus it would be in proportion as we ascend

to the higher classes, that any marked signs of change
or improvement might be expected.*
influence of
There is one material consideration the force of
terrestrial
,
,
...
heat
which, on any view of the question of progression, it is
impossible to overlook — the fact of the central heat
of the earth, with its undeniable consequences.!

A

hot body in free space must cool ; and if now cool at
the surface and hot within, the earth must have
cooled from a hotter state, and must once have been

* Ehrenberg in his " Mikrogeologie " has lately given the results of a
most elaborate and extensive set of observations on the microscopic
fossils of all formations, and gives as the general result, that these
minute infusorial species, unlike those of higher orders, evince little
proof of change in type, in relation to the age of the deposit. He
finds the same genera, and sometimes the same species, extending from
the most recent formations to the carboniferous, and in some instances
even to the lower Silurian. Geol. Quarterly Journal, No. 42. p. 89.
t See especially Mr. Hopkins's Address to the Geological Society,
Anniversary, 1852.
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intensely hot ; and, by the same rule, once in fusion,
or in vapour.

Here, then, there must have been a

series of progressive changes ; and if the cooling pro
cess had not reached its present apparent state of equi
librium before organised life began, it would be a na
tural consequence that some marked changes in ani
mated nature could not but have accompanied those
changes in temperature, and have followed a like de
terminate order.

Whether the present equilibrium

had been attained before the commencement of life
may still be a question; yet, considering the enor
mous length of time through which organisation has
certainly existed, it is difficult not to suppose that
some part of the series at least must have reached
back into the period of perceptible cooling, so that
influences of terrestrial temperature may have been
not without their effect on the changes of species.
On the other hand, these considerations may supposed
•
...
.
i°ca' caus
admit of qualification, if we should agree with those of heat.
who ascribe the terrestrial heat wholly or partially
to other causes than simply the remains of a primi
tive high temperature.

If there be admitted, for

example, any internal cause of combustion capable of
being more or less excited from time to time, any
■ 4
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effects of a progressive kind must be greatly in
fluenced; and the advocates of the chemical theory
of volcanic action allege much probable evidence in
support of such an idea.*
Again, possible changes of temperature from ex
ternal cosmical causes might interrupt those due to
progressive cooling.

Nor need we dwell upon those

more immediate local causes of change of climate in
the variations of physical feature in the continents
and oceans, universally recognised by geologists,
which might interfere greatly with any general pro
gressive change of temperature in particular locali
ties.
influence of
Another question might arise: — Are the organtempera^
ture on or- ised productions, at epochs when a tropical climate
ganic life,
prevailed in districts now temperate or cold, upon
the whole of lower organisation ? or are we to infer
that a hotter temperature is less favourable to the
evolution of higher forms, or a colder more so ?
In one word, we are not certain as to what were
the successive order of changes in the temperature of
the earth ; nor if we were, could we thence argue

* See Daubeny on Volcanoes, p. 430. (Ed. 1826.)
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what kind of successive changes in organised life
should be expected to accompany them.
Upon the whole, when we carefully examine all General
bearing of
that has been alleged on either side, we cannot deny the ques
tion of prothe evidence, in some sense, of progressive changes gression.
on the one hand, though even throughout some long
periods we may allow the amount of change is small,
and the apparent amount greater than the real.

All

advance is at the utmost extremely slow ; and with
the progress of discovery, there is continually increasing reason for believing it slower than has been
imagined, and that a high type of organisation pre
vailed in epochs much more remote than has been
supposed ; while almost every fresh discovery tends
to push backwards the boundary which seemed to
mark an inferior order of things into remoter depths
of primeval time.

In fact, the discussion of the

question of progression or non-progression is perhaps
less valuable on its own account than as it leads to
a more searching review and analysis of the ground
on which all geological reasoning proceeds.*

* On this point see some admirable remarks in Lyell's " Manual,"
5th Ed., 1855, p. 457.
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We are thus led to consider generally the proper
force of negative evidence as such : in other words,
that any inference made from the mere absence of
discovered instances must be essentially dependent on
concomitant circumstances.

Negative evidence by

itself is simply neutral ; but it acquires a different
character and force according as other arguments
concur with it or otherwise.

Negative evidence is

strong in proportion as we may be able to show from
t circumstances a high probability that instances
would be found if they existed, or a high probabi
lity, from other analogies, that they did not exist.
Non-appearance would here be nearly tantamount to
non-existence.

But negative evidence is weak in pro

portion as we may be able to show from circum
stances, a probability that instances would not be
observed even though really existing ; and still weaker,
if analogy should render it likely that they did exist.
Non-appearance would here be no presumption, even,
of non-existence.
Origin of
life on our
globe.

As to the great question of the first origin of life
on our globe, geology can give us very little, if any,
information.

An azoic rock is no necessary proof of

an azoic period.

Animals may have lived and flou
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rished abundantly where, from peculiar causes, none
of their remains might have been imbedded.

Ana

logical considerations may avail to guide conjecture
to a certain extent.

But the earliest forms AS yet

known are not of the lowest organisation.

And if we

descend to the so-cnlled primary rocks, or to those
called metamorphic, it is clear, whatever remains
they might have included must necessarily have been
fused and burnt up.
But in relation to the question of the absence of or- A*0'0
formations.
ganic remains, we must not omit the consideration, that
though organicforms might be destroyed, yet the pre
sence of that constant element of animal life, phos
phoric acid, — incapable of dissipation by heat, —
would be a proof that animal remains had once
been imbedded, if detected by chemical analysis.
Such analysis, however, being attended with great
difficulties, we owe, perhaps, the first intimation of
the fact to the ingenious suggestion of Dr. Daubeny,
by growing plants in the pulverised soil and com
paring the proportion of phosphoric acid in the
produce with that in the seeds ; and in this way
a minute quantity was detected in the Bangor
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and Llanberis slates: proving the existence of
animal life in those apparently azoic formations.
Law of sueIn the inductive prosecution of the question of the
cession of
forms.
progress of life, the first object would be to endea
vour to determine the law to which the order of
succession of species in different epochs may be found
to conform.

The first and most simple idea of a

direct advance in successively higher organisation in
one line, from the lowest zoophyte up to man, as we
advance through geological ages up to the present
time, is now acknowledged to be untenable ; but
what is the real order which we are to substitute for
it, is not so easily apparent.
The assertion is often dwelt upon with a very mis
taken emphasis and importance, that a particular
species is highly organised, when the real point of
distinction should be, not its absolute but relative
degree of development ; when the question is, not
whether its structure is actually of a complicated
kind or exquisitely adapted to the conditions of its
existence (of which in no case is there any doubt),
but whether it is of a higher or lower grade relatively
to other creatures of a corresponding class in other
formations.
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And, again, it is a point of material importance, scales of
Eidv&ncc
but one in which few writers are agreed, what we
mean by advance or progress, or what really consti
tutes a higher or more perfect organisation.
It would rather seem that each species is higher
in some respects, and lower in others ; or that there
are many scales of perfection in different respects, min
ing, as it were, parallel with each other ; and that in
defining the degree of elevation of any species, we
must take into account the position it occupies in the
several different scales jointly.
Among existing animals, it is now generally al
lowed that the arrangement of species in the scale
of organisation is not that of simple ascent in any
line, or even in several branching in any one direc
tion ; it is more properly compared by Professor
Owen* to a "net-work;" — every species being con
nected with others by a variety of ramifications, and
not simply by ascent or descent in a scale,f

* Lecture, British Association, Liverpool, 1854.
t The same difficulty in the definition of higher or lower organisation
has been felt also by other naturalists. That species may be higher in
certain respects and lover in others, is also dwelt upon and illustrated
by Professor Pietet, " Traite" Ele'mentaire de Paleontologie," &c. (See
Geol. Quarterly Journal, No. V. p. 50.)
And Oken, in proposing his new scheme of classification founded on the
modifications of the organs of sense (Physio-Philosophy, § 3U65.), con-
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Not a «imAnd as to the law of changes of species in past
pie advance
from lower epochs, in the very imperfect knowledge we at preto higher.
sent possess of it, it is at least clear that, so far from
a regular advance from lower to higher forms, in
many instances there appears rather a deterioration
and degradation of character in the progress of time
Combina- towards the existing state of things. But what
ractcrlCha" seems most material towards the probable ultimate
enunciation of a more true and general expression of
the case, is the law of combination and separation of
characters; that is, a combination of the charac
teristics of several species, or even genera or orders,
in the same individual in one period, to be developed
\fterward* separately in different species in a succeeding era ;
separated.
this in such distribution as to present appear
ances of advance in some respects, along with de
gradation in others ; as if, in the functions of vitality,
the principle of " division of labour " had been graExampies.

dually introduced.

Of this combination of charac

ters in an individual species, examples are familiar

fesses the difficulty of arranging animals on any satisfactory principle in
the relation of higher and lower organisation. (§ 3561.)
In his own system, he expressly notices that, while each class stands
above another, yet in each the lower animals are inferior to the higher
animals in the next below. (§ 3582.)
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The sauroid fishes

generally furnish obvious and abundant instances;
and we may take as a single case which has been
much dwelt upon, the jaw of the Asterolepis ; in
which a row of small fish-like teeth are combined
with another set of the large reptilian form, or, as Mr.
Miller so forcibly expresses it, we find " the croco
dile lying intrenched in the fish ; " at the same time
its general organisation was of the inferior type of
the cartilaginous fishes, having external plates resemMing those of the recent Lepidosteus and Polyptemus, and a spiral coprolite indicating a visceral
structure like that of the ancient Icthyosauri and the
existing rays and sharks." *
Indeed, it might perhaps even be conjectured to
be more like the general law, that this kind of com
bination of the characteristics of higher, with those of
lower, classes, might be the distinguishing feature of
all the earlier stages of animal life; and that the
higher we ascend in time, the more we might expect
to find types combining characteristics of several

Footprints, &c. 80. 104.
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(perhaps of all) classes, thence afterwards to diverge
in distinct directions.
Principle of
One of the most material points in the whole inthe conti
nuity of
quiry relates to the question of continuity of character
ecological
phenomena, observable in palaeontological indications throughout
successive formations.

To a great extent such con

tinuity is on all hands admitted as marking at least
large portions of the series of changes presented to
us ; but an important question arises respecting in
terruptions apparently occurring in that order and gra
dual succession of forms, on which considerable
difference of opinion has prevailed.

On this point,

then, we must make a few observations.
Successive
In the first place,
subdivision
r
' the e>general tendency
j of all ge&
of ail form- ological discovery has been, and continues to be, to
break up large divisions into smaller, to obliterate
sharp lines of demarcation by subordinate grada
tions; to subdivide formations; to trace intermediate
deposits, lost perhaps in one locality, but detected in
another ; and thus its course continually tends to
fill up breaks, to render the series more and more
connected, and to confirm the belief in a real con
tinuity of geological phenomena ; though we may as
yet, be very far from realising it in all instances, or
throughout all the series of changes.
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All geology is full of instances of such progress. instances.
It is not many years since the whole mass of rocks
below the old red sandstone, and ahove what was
called the primary, was confounded together under
the common name of " grauwacke."

All the strata,

again, above the chalk were alluvium or diluvium,
London clay and fresh-water beds.
But we have now, in the one case, through the
combined labours of Sir R. Murchison and Professor
Sedgwick, the vast mass broken up into the wellmarked series of the Silurian (including the Cam
brian) rocks, with their several subordinate for
mations and accompanying beds ; while some of these
are again in process of undergoing still further analy
sis ; as in the researches of M. Barrande : again, in
the other case, the labours of Sir C. Lyell and his
later coadjutors, in the first instance reduced the
chaos into order, by the grand divisions of Eocene,
Meiocene, and Pleiocene ; in their turn subsequently
broken up into an increasing number of minor dis
tinctions of older and newer Pleiocene, Pleistocene,
and Postpleistocene ; no doubt, eventually to be still
further marked out by yet more minute shadings of
difference in epoch ; and thus indicating in every
AA
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instance a more gradual succession and closer ap
proximations in the affinities of species.
Unity of
plan of or
ganisation
in all
epochs.

Throughout all formations, the grand truth to
which every accession of geological discovery bears
"
*
witness in a more remarkable manner, is the principle
of unity of plan continually exemplified in all the
varieties of organic structures disclosed.

Even the

most seemingly monstrous and incongruous forms of
animated existence in past times are all, without ex
ception, constituted according to regular modifica
tions of a common plan, and with parts, organs, and
functions related by the closest analogies to each
other ; so that no sooner is a new specimen detected
than it immediately finds its proper position in the
scheme of nature ; no sooner is a new form discovered
than it is instantly assimilated with some known
type, and found to hold an assignable place in the
system.

"Whether a given organic fossil (as in some

instances in more recent beds) exhibit characters
differing from some known form only as a variety or
sub-species, or whether (as in earlier cases) it present
features unknown to any existing genus or order,
or (as in other instances) offer conditions in any de
gree intermediate, still in all cases alike the remark
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able point is always, that a place and a name can be
immediately assigned to every new form as it pre
sents itself; and this too invariably in such a manner
that it either tends to supply a link in affinity be- Connexion
in affinity
tween orders of beings already related, or indicates of forms,
some new and unexpected point of analogy.

There

is never any deviation from system and regular
plan ; we never light upon a fossil centaur or palaeo
zoic mermaid; there never occurs any junction
of heterogeneous members, any real departure from
type and system.

The invariableness of the results

through such enormous series of ages cannot but
impress the mind, when duly considered, with the
highest idea of the preservation of continuity.
Throughout all the most recent formations, indeed,
we find a continuous series of allied species, and a suc
cession of organised structures, in a chain absolutely
unbroken, and marked only by the minutest specific
differences in its successive links, down to forms now
existing; and as this is carried backwards through
countless ages, by degrees we find fewer features of
the present, and more of the past, and even come
to whole genera, and orders of extinct races coexist
ing with some which have survived them.
AA 2
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some instances, especially in the more ancient forma
tions, the series of forms present a more fragmentary
Some appa- appearance. At intervals in the course of this series
rent breaks
in the
of close and continual connexion, there are real or apseries.
parent interruptions of greater or less magnitude, in
which the immediate affinity seems broken off be
tween the species characterising one formation, and
those nearest allied to them in the next formation.
The case of apparent breaks or discontinuities be
tween one great group of formations and another is
often alleged as one main difficulty in the way of
any theory of continuity ; and this is evinced in se
veral marked instances in an apparent interruption,
not merely in species, but even in genera ; that is,
though through considerable ranges of closely con
secutive deposits the transition of species takes
place by insensible gradations, yet, at length, we
come to a broadly marked separation of that group
from another, where not only the species, but even
the genera, disappear and are replaced by others.
Examples.

To take a single example; one of the most re
markable of such apparent interruptions is, that
marking the boundary between the Permian beds —
the highest of the older group of fossiliferous rocks —
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and the Trias, or lowest of the next series; and
to which respectively the terms Palaeozoic and Mesozoic have been applied, as evincing an apparent
great change in the organic life which prevailed
in those respective periods.
Sometimes a stratum containing, perhaps, abun
dance of fossil remains of a particular class or epoch,
is succeeded by a great thickness of deposit totally
devoid of organic remains ; and then, in the next bed
below this, organic remains shall again occur abun
dantly, but of totally different species, or perhaps even
genera, from the last, which, it is contended, indicates
the occurrence of a long interval of time after the
destruction of the former, and followed by the intro
duction of the latter kinds of beings, without any in
tervening links in the chain of existence appearing.
Thus Mr. H. Miller dwells with peculiar emphasis
on an instance of this kind occurring in Orkney, where
there is a bed of the lower old red sandstone contain
ing an abundance of fossil fish ; greater (according
to this author) than in all other formations together ;
in which the celebrated Asterolepis was discovered.
Superimposed on this are other beds of sandstone
reaching to 1500 or 1600 feet of thickness, in which
AA 3
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not a single organic fossil has been observed ; above
which are beds containing totally different species.
Again,* he argues on the fact that in the Silu
rian system, fossil fish (at the time he writes) have
been discovered only in certain beds in the upper
division ; while the lower, more than 3000 feet in
thickness, are destitute of them, and below these we
arrive at remains of a different character,
These phenomena, and others of the same kind,

objections
iigainst con
tinuity,
have been the subject of considerable dispute ; and
the opponents of the doctrine of continuity, chiefly
on grounds which it is difficult to recognise as
connected with those of true science, and often in a
tone still less reconcilable with its proper spirit, have
been fond of triumphing in these facts, as if they in
flicted a fatal blow on the views of their opponents.
It is not my intention here to descend into any such
polemical disputes.

I merely proceed to the philo

sophical consideration of how far any such pheno
mena (granting the representations made of them as
General
accurate) really affect the question of continuity. It
view of the
.
evidence. will here be important to recur to the consideration

* Footprints, pp. 106. 114.
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of the nature of negative evidence ; and to observe
that the absence of all organic remains in a particular
formation or deposit is no proof wliatever that animal
life did not abundantly exist during the whole period
of that deposit, but merely shows that local and
other causes did not favour the imbedding and pre
servation of their exuvia.
The popular apprehensions as to the nature of ge- Aqueous
deposits.
ological events are often very inadequate and con
fused ; and it is a point apt to be overlooked, that
the terrestrial remains in all formations are merely
indications of what was the state of the LAND left us by
the waters, whether of the ocean, of rivers, or of
lakes.

Such remains were only occasionally im

bedded — "rari nantes in gurgite vasto" — and thus
afford no adequate representation of terrestrial life.
Even marine remains are far from affording a com
plete memorial of the inhabitants of the ocean.

At

all events, it is a hazardous process to frame tlieories
on the absence of such remains.
Exceptions may, indeed, be conceived in cases Submer
gence.
where, instead of being formed by sedimentary de
position, a tract of land, with its plants and animals,
may have been submerged by subsidence ; here a fairer
AA 4
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representation of the whole fauna and flora might be
expected: but, perhaps, very few, if any, instances
affording good evidence of such a process have been
clearly established.
ah deposits
Again, — all the formations which geology has
local and
occasional traced were simply local and occasional deposits, exonly.
tending sometimes over a greater, sometimes a
smaller area ; and going on at one time, and ceasing
at another.

Equally local, too, was the diffusion of

organic forms.
Professor E. Forbes* has justly observed in his
able comment on the labours of M. Barrande in the
Silurian formations, " Thus early in the world's
history do we find the partitioning of the earth's
surface into natural history provinces; more and
more evident does it become every day that the old
notion of a universal primeval fauna is untenable."
And to the same effect I must refer the reader to
some profound observations of Mr. Darwin f, into
which my limits alone prevent entering here at the
length they deserve.
At any one epoch deposits might be going on with
* Address, Geological Society, 1854, p. 33.
f Geology of South America, p. 105.
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more or less regularity during a certain period, en
closing remains ; afterwards, during another period
equally long, or much longer, a total cessation of de
position might take place, owing to changes in local
condition ; or, again, at one place deposits might be
going on along a shore, while over a vast region,
away from the waters, species of terrestrial animals
might be flourishing in profuse variety, not one
fragment of whose remains might ever be washed
down or imbedded either in lacustrine or marine beds ;
in a way, in fact, exactly analogous to what is going
on at the present day.
Again, it is alleged that the change from one Alleged
great group of formations to another, at least in tweenUie
several marked instances (as e. g., in passing from formation?,
the palaeozoic to the mesozoic period), was marked
by the occurrence (according to some) of a " great
convulsion," or at least of very extensive changes
in the physical order of things, of which the
condition of the strata sometimes bears striking evi
dence.

Now, granting such changes as great as

the catastrophist may imagine, it is surely a most
unreasonable inference that these changes were
such as to destroy all the species existing during the
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previous formation, and thus to leave the surface
wholly untenanted until a new order of things super
vened, and a totally new introduction of life took
place.
Lapse of

But granting that between the periods of form-

tweensuc- ation of the upper and lower groups referred to,
cessive de.
.
posits.
great changes in physical arrangements took place, it
would be far more accordant with all reasonable
analogy, in proportion to the magnitude of those
changes, to allow a corresponding lapse of time;
which being unmarked by any depositions, giving
evidence of its duration by the successive changes
they might exhibit, would necessarily remain to us
a blank; a period which the advocate of natural
causes may, with just as much probability and con
fidence, assert to have been enormous and incalcu
lable, as the catastrophist can maintain it to have
been brief and spasmodic.
If an interval of unknown and incalculable length
intervened between two recognisable formations, and
during all this vast time circumstances did not allow
the imbedding of any characteristic exuviae, it would
be utterly vain and futile to assert that there was
necessarily any breach whatever of the law of con
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tinuity ; or to affirm that, during the whole of this
enormous period, of which we are, from the condi
tions, precluded from knowing anything, all the
species of the earlier epoch were not continuously
existing and as slowly changing (by whatever means
or law) to others more and more different, along
with corresponding slow changes in physical condi
tions, until at the period when things were such that
remains were again deposited, the whole character of
the fauna had changed in the manner observed.
In a word, in all those geological periods during Analogy
with those
which we can trace a continuous and gradual succes- cases when
deposits arc
sion of formations without marked or violent inter- continuous,
ruptions, there we invariably find a like slow and
gradual change of animated life, proceeding by small
modifications of species, until, at length, comparing
the extremes of the series, whole genera may be
changed.

If, then, in certain other cases, we find

apparent interruptions in the order of species, apparent
breaks in this orderly succession, or between such
deposits of so different a character, periods inter
vening, during which we see that great changes or
disturbances were in progress, as we must infer that
those changes went on by the regular operation of
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physical laws, exactly as in the cases in which we
have uninterrupted evidence — so, by parity of rea
son, we must infer that the like gradual and regular
changes of species went on during those periods,
though all its intermediate links and steps are lost to
us, and only the extreme terms are preserved.
Non-fossiWe have one striking proof of this, in the
liferous inoruTand the ^act' Per^ectly familiar to geologists, that in many
ation form" formation8 we frequently encounter a thin layer
of their characteristic fossils, upon which succeeds a
large, and sometimes an enormous, thickness of the
same deposit, wholly destitute of organic remains ;
after which again occurs another thin layer full of
them; and this sometimes repeated more than once
in the same formation ; a distinct proof, therefore,
that while these beds, destitute of all indications
of animal life, were being deposited (which must
often have been a period of great length), animal
life was still really going on in full intensity and
variety, though from local causes no specimens of
it were imbedded ; yet its continued existence was
evinced again when the upper fossiliferous bed came
to be deposited.
Recapitula-

To recapitulate : — The argument from the known
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to the unknown is clearly this : in one instance we
find two different epochs, at which species or even
genera exhibit a wide difference : of the interval
between these we have, however, continuous evidence
showing that, during this vast period, species have
gone on changing by insensible gradations, until,
taking its two extreme points, they exhibit that
wide difference alluded to.

Again, in another in

stance we find two different epochs, at which species
or even genera exhibit a like wide difference.

Of

the interval we know nothing: we have either no
intermediate beds, or an azoic mass.

The obvious

inference from analogy is, that that interval was
probably as long, and was marked by as gradual
changes, as the former, though circumstances have
prevented their being exhibited to us.
If, then, we find a bed containing certain species, Break in
and then superimposed on it another containing of^deT
forms not only specifically, but even generically
l^°ws
or still more widely different, instead of a real time?0*
hiatus, an interruption, a destruction, and a sudden
reproduction of life, the fair inference would be the
occurrence of an indefinitely long interval of ages,
during which, indeed, no fossiliferous deposits took
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place at that locality, but during which the slow pro
gressive change of species went on, until whole genera
were different, and then a deposit took place in which
some of these latest remains were imbedded.

The

wide organic difference between two contiguous beds
would only mark the longer interval of time between
their deposition.
In confirmation of the ideas thus suggested, I
have great satisfaction in citing the testimony of
two very distinguished men, each delivered from the
chair of the Geological Society.

The first I will

quote is a single passage from the anniversary
address of Mr. Horner, who, amid a variety of other
able remarks bearing on the present subject, obviews of
serves, " By whatever names we designate geoloMr. Horner.
^
gical periods, there appear to exist no clearly defined
boundaries between them in reference to the whole
earth.

Such a marked line may be seen in parti

cular localities, but every year's experience, and our
more intimate acquaintance with the phenomena
exhibited in different countries, and with the distri
bution, structure, and habits of animals and vege
tables, teach us that there is a blending, a gradual
and insensible passage from the lowest to the highest
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sedimentary strata, particularly in respect of fossil
remains.

The terms we employ to designate for

mations can only be considered as expressing the
general predominance of certain characters, to be
used provisionally, as a convenient mode of classi
fying the facts we collect, whilst that knowledge is
accumulating, which in after ages will unravel the
complicated changes that belong to the successive
periods into which the history of the structure of the
whole earth may be divided." *
The second opinion which Iliave to quote, is that views of
Professor
of the late Professor E. Forbes, who says, " I am E. Forbes,
one of those who hold, a priori, that all gaps are
local, and that there is a probability, at some future
time, of our discovering gradually, somewhere on
the earth's crust, evidence of the missing links.
All our experience and knowledge, theoretical and
practical, warrant the affirmation that, at every
known stage of geological time, there were sea
and land.

Even those who believe in a primeval

azoic period will hardly sanction the supposition
that there has been any repetition of azoic epochs
* Address to the Geological Society, 1847, by Leonard Horner, Esq.,
President, p. 22.
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since the first life-bearing era commenced.

And

if so, and if there were always sea and land
since the commencement of the first fossiliferous
formation, we

are

warranted in assuming that

both earth and water had their floras and their
faunas."
" All geological experience goes to show that,
whenever you have a perfect sequence of formations
accumulating in the same medium, air or water, as
the case may be, there is, if not a continuance of
the same specific types, a graduated succession and
interlacement of types, and of the facies of lifeassemblages ; even as, on the present surface of the
earth, the faunas and floras of proximate provinces
intermingle more or less specifically ; or, if physical
barriers prevent the diffusion of species, assume,
more or less, one general facies.

This passage by

aspect and type of one stage in time into another,
is but scantily indicated at present in the uppermost
manifestations of palaeozoic life, and the lowermost
of the mesozoic.

The missing links will sooner

or later reward the diligence of the geological ex
plorer."*
* Proceedings of Geological Society, Address, 1854, No. 38. p. 78.
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The author, however, conceives that, notwith- His theory
of polarity.
standing this general unity, there are features in the
distribution of organic existence in time, which
seem to indicate some real law not as yet recog
nised ; especially in the instance referred to, of the
slighter connexion in sequence between the mesozoic and palaeozoic periods ; and he proceeds to
suggest an explanation by applying a new theo
retical idea of the convergency, as it were, in time,
of dfertain groups of forms towards a point of a
greater intensity, which he designates by the term
" Polarity ; " a theory which it would be impossible
here to discuss, but which, from its important bear
ings, as well as the deep interest it carries with it
as being the last speculation he lived to propose,
will doubtless command the closest attention of phi
losophical geologists.
Speaking of the tertiary formations, Sir C. Lyell Continuity
in the terobserves, " There are usually so many species in tiary period,
common to the groups which stand next in succession,
as to show that there is no great chasm, no signs of
a crisis, when one class of organic beings was anni
hilated to give place suddenly to another.

This

analogy, therefore, derived from a period of the
B B
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earth's history which can best be compared with the
present state of things, and more thoroughly inves
tigated than any other, leads us to the conclusion
that the extinction and creation of species has been,
and is, the result of a slow and gradual change in
the organic world."*
Again, he argues at length, from the actual causra
which determine the conditions of successive de
posits, that, assuming, as we thus must do, the "fluc
tuations in the animate world to be brought abo*t by
the slow and successive removal and creation ofspecies,"
yet, from the local nature of the formations, we can
not expect to find conditions such as shall enable
ns to trace the "gradual passage from one state of
organic life to another." f
Lamarck's
view of
breaks. .

Lamarck, indeed, held that there may be some
gaps in the series greater than we can attribute to
mere want of evidence, or hope to see filled up by
future discoveries; yet he conceived that the diffi
culty might be obviated from the consideration of
* Principles of Geologv, p. 179. 8th Edition. To the same purport,
see also Sir II. De La Beche, " Researches on Theoretical Geology,"
p. 365. To these testimonies I would add one, of even a more decided
character, from the very able anniversary address of Mr. W. J. Hamilton,
1855 ; but being unwilling to spoil so admirable a passage by abridgment,
as it is too long for insertion here, I have given it in the Appendix, No. XII.
t lb. p. 184.
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the counteracting influence of a variety of external
causes, which are perpetually interfering with the
regular order of succession.

If these interfering

causes did not exist, we might expect an exact con
tinuity of forms; but by these immensely varied
agencies of external and local conditions, the pro
gress of some races may be retarded, and that of
others accelerated ; so that at length wide breaks of
continuity may necessarily appear after a long lapse
of time.
In many cases too, it must be recollected, that
the apparent interruption is confined to certain
classes of animals only, and does not extend to
others ; chiefly among the higher forms ; while in
the lower, during the same periods, no such inter
ruption occurs, some of them being persistent through
many epochs.
But supposing the existence of such apparent Appeal to
general
gaps or breaches of continuity granted, and that we principle of
uniformity
failed to explain
them by
conr
J any
J such theoretical sueb ■nd
tinuit}-.
gestions, although we may not yet have hit upon
the true explanation or traced the particular law in
this case, we are sure that some law is really in
volved even in a seeming infraction of a regular
BB2
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series, and cannot doubt that future discovery will
ultimately disprove or explain the apparent anomaly.*
So strong is the inductive assurance of this, that we
may safely allow any such apparent exceptions to
await their solution without in the least influencing
our opinion of the soundness of the broad principle
of the continuity of physical causes: a principle of
that truly philosophical character which no apparent
exception in detail can subvert, or make really inap
plicable or unfruitful.
No real interruptlon.

No inductive inquirer can bring himself to believe in the existence of any real hiatus in the con
tinuity of physical laws in past eras more than in
the existing order of things; or to imagine that
changes, however seemingly abrupt, can have been
brought about except by the gradual agency of
some regular causes.

On such principles the whole

superstructure of rational geology entirely reposes;
to deny them in any instance would be to endanger
all science.
There is no force in such a merely negative argu* As an instance I may observe that, while this work was in the press,
there was announced the discovery of mammalian remains in the Pnrbeck
beds, thusfilling up the hiatus between the hitherto enigmatical solitary
marsupials of the oolite, with the tertiary epochs, —having insecti
vorous teeth, and associated with masses of fossil insects !—Geol. Quart.
Journal., vol. x. 420. 475, and xL 51.
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ment ; we cannot doubt that the seemingly disjointed
portions of the chain must be really as much con
nected as in the more recent instances, where we
can see its continuity, and that some future research
will as fully and surely close up the apparent breach,
as former discoveries have done others once quite as
wide.
Thus enough has probably been said to show how No sudden
or inexcompletely fallacious is the inference that in such piicabie
agency necases as those referred to, because we find an appa- cessary.
rent interruption in the observed series of organic
remains, therefore we are to conclude a real inter
ruption in the order and continuity of organic exist
ence.

And still further from all sound reasoning or

rational analogy must be the inference that, when
we find, in a superior bed, animal remains seemingly
disconnected with those in an inferior, the actual
origination of those distinct species was, therefore,
in any way, of a sudden or peculiar kind, discon
nected with the preceding order of things, or the
orderly progress of natural causes.
Throughout all the immense

periods of the Continued
permanence
primeval earth in its manifold mutations, the re- of physical
laws in the
searches of the geologist present to our contem- inorganic
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plation two broad facts in most remarkable juxta
position ; the invariable constancy of the nature
and laws of inorganic matter and of the forces
acting on it, under all the revolutions affecting
it, on the one hand, coupled, on the other, with the
perpetual indications of change and fluctuation in
the forms and functions of organised existence; and
the question arises — Can this fluctuation and change
be otherwise than the result of equally invariable
though unknown laws, applying to the orgauic
world ?
Thus in the inorganic world we trace the same
slow and gradual elevations and depressions of con
tinents which we actually witness going on at
present; the

same results of earthquakes

and

landslips, the action of volcanoes and glaciers, of
submarine currents, oceanic and fluviatile deposits,
irruptions of water over depressed lands, drainage of
lakes, and a multitude of like events, all happening
in obedience to the same identical mechanical and
hydrostatical laws, in the remotest abysses of past
time, as they do at this day ; the same influences
of the seasons, and even variations in them, stamped
in the concentric interior rings of fossil trees.
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We find the evidence (so beautifully illustrated
by the researches of Sir C. Lyell), even back to
some of the earliest epochs, of the existence of the
same atmospheric conditions ; the rain-drops im
printed on the mud ; even the obliquity of its
descent, indicative of the force and direction of the
wind ; the very existence of such drops implying
the same action of atmospheric electricity and the
laws of cohesion ; the power of the sun to dry up
the mud implying heat conveyed, as now, in the
rays of light, thus preserving the impressions of
the footsteps of animals on the wet surface left
bare by the sea during a short interval, to be
covered over by a fresh light deposit by the re
turning tide, whose recurrence evinces, by conse
quence, the same laws of cosmical gravitation.
But the unchangeableness of mechanical laws is Continued
changes in
always found under continual changes of outward the organic
world.
conditions ; corresponding to which we trace, through
the series of organised life, perpetual and unceasing
variations of forms and species, yet carried on with
such slowness, that we only perceive it by compari
son at immense intervals of time.

In like manner,

of organised life we find some of the conditions
II 4
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equally unchanged ; the animals and plants of those
remote

epochs, like those now existing, subject

to the same general physiological laws of respi
ration and circulation, digestion and nutrition, loco
motion and instincts ; their eyes and ears adapted
to the same optical and acoustical conditions ; their
reproduction generally regulated by the same laws ;
and during comparatively limited periods, and iden
tity of external condition, the same permanence of
species.

But amid all these indications of uni

formity, when we come to compare the state of
things after immensely long intervals, we find the
nature of whole tribes has been undergoing metamor
phoses ; not arbitrary or heterogeneous in their cha
racter, but often repeated in regular correspondence
with other inorganic changes, according to some uni
form plan whose law is not as yet made out ; but in
all their changes corresponding strictly to the modi
fications of one common primitive type according
to recondite laws of analogy,
introducBut however little we know of the laws or causes
Hon of new
species re- of these changes, one thing is perfectly clear, the
gular, not
casual.
introduction of new species u-as a regular, not a casual
phenomenon ; it was not one preceding or transcending
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midst of ordinary operations going on in accordance
with ordinary causes.

The introduction of a new

species (however marvellous and inexplicable some
theorists may choose to imagine it) is not a soli
tary occurrence.
of geological ages.

It reappears constantly in the lapse
It recurs regularly in connexion

with those changes which determined the peculiar
characters we now distinguish in different forma
tions.

It is part of a series.

But a series indicates a Due to
regular naprinciple of regularity and law, as much in organic turai causes,
as in inorganic changes.

The event is part of a re

gularly ordained mechanism of the evolution of the
existing world out of former conditions, and as much
subject to regular laws as any changes now taking
place.

If the series be regular, its subordinate links

must each be so ; the part cannot be less subject
to law than the whole.

That new species should be

subject to exactly the same general laws of structure,
growth, nutrition, and all other functions of organic
life, and yet in the single instance of their mode of
birth or origin should constitute exceptions to all
physical law, is an incongruity so preposterous that
no inductive mind can for a moment entertain it.

It
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must have been as truly subject to pre-arranged laws
as any case of ordinary reproduction.
influence of
time.

And since, in any conjecture as to the nature of
the causes acting to produce these changes, we must
admit that long duration of time necessarily enters as
an essential element, it is obvious that we can in
no way form legitimate inferences respecting those
causes from any mere observation of natural ope
rations which do not require time for their evolution,
or conclude against such changes having occurred,
even to a great extent, in those immensely long pe
riods, because we do not see them occurring in a short
time under our own eyes, in the brief and momentary

Appeal to periods to which our observations extend. Nor in
real causes ...
.
.........
,
in conjunc- this view is anything implied adverse to the strict
Hon with
i. i
.
effects of
application of the truly philosophical principle of
time.
arguing solely from real physical causes for the
explanation of geological phenomena.

Sir C. Lyell

expressly includes lapse of time as an element
among the conditions which he lays down in that
grand maxim, worthy to have occurred in the
" Novum Organon " — " When we are unable to ex
plain the monuments of past changes, it is always
more probable that the difficulty arises from our
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ignorance of all the existing! agents, or all their pos
sible effects in an indefinite lapse of time, than that
some cause was formerly in operation which has ceased
to act."
In a word, if we acknowledge the right mode of Conclusion,
investigating the organic phenomena attending the
gradual formation of the earth's crust, as in all other
cases, to be solely that which proceeds by the analogy
of real physical causes, carried on through countless
myriads of ages, not by the agency of imaginary
convulsive paroxysms, then, by the same rule, the
same principles ought to apply in regard to those
more obscure changes of an organic kind continually
going on, whose nature, indeed, is less understood,
but which, therefore, form not less an integrant part
in the prescribed and beautifully adjusted economy
of nature.

330

§ n.— THE EVIDENCE DERIVED FROM
PHYSIOLOGY.

Physiology Geology is essentially dependent on physiology;
essential to
the inquiry, hence any argument derived from the former science,
as bearing on the evidence of " creation" in the or
ganic world, must be in some degree an application
of the latter ; as, indeed, is manifest throughout the
foregoing remarks. But some questions are involved
in the present inquiry, which depend on a more par
ticular reference to points of pure physiology ; and to
these the present section relates.
Researches
From the researches of Cuvier, the whole science
of Cuvier.
of comparative anatomy received a vast, and at the
time unimagined, extension, in its application to the
organic remains of the ancient earth (first systema
tically carried out by Von Buch), and the recogni
tion of extinct species, allied to existing forms, in
what were hitherto imagined to be either relics of
legendary monsters and antediluvian giants, or else
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mere " Iusus Naturae " created by her " plastic
powers."
The intellectual character of Cuvier was equally
marked by high powers of generalisation and by a
dislike of theorising, or indulging in speculations, as
to the causes of the phenomena observed.

Yet he

inclined, nevertheless, very strongly to the idea of
investigating organised , structures on the principle
which he termed " conditions of existence," or what
has been since called " teleology."
Meanwhile, the rising school of Geoffroy St. views of
.
.
Geoffroy.
Hilaire, in proposing the principle of " unity of
composition " as that on which alone a philosophical
investigation of organised structures ought to be
built, was strongly opposed to the followers of Cu
vier, especially in reference to the unphilosophical use
of the appeal to final causes, in accordance with what
has been already explained * : while, in regai.d to
the relations of species, in some respects they pushed
their physiological speculations into the regions
of conjecture beyond the boundaries within which
demonstrative evidence had as yet been applied.

See above, Essay I. §§ il and v.
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In the sharp discussions which these questions
underwent in the Academy of Sciences, it was not
surprising that, under the high influence of Cuvier's
name, a considerable body should have stood out as
antagonists to the doctrines of the newer and tran
scendental school, and stout maintainers of the safer
dogmas, both with respect to the " telcological " prin
ciple, and in opposition to the novel theory of the
relations and modifications of species.
Principle of
If we look at the former question in a purely
unity of
..„.-.
composcientific point of view, it amounts to the inquiry
sition.
whether, in the actual organisation of animals, the
" governing principle," or general law, is to be
regarded as that of an archetype or common plan,
to some modification of which every observed form
may be reduced, — or whether we should rather
look to the conditions under which we suppose each
animal destined to exist, and interpret the different
structures in their imagined relations to that end.
Professor Owen* has justly observed that the two
principles of " unity of plan " and " final causes,"
are " wrongly regarded as antithetical ; " and on

* On Limbs, p. 34.
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general grounds it must be apparent that these two
principles can hardly, with propriety, be put in oppo
sition to each other, or even be classed together : the
latter is, in its nature, a more particular and re
stricted kind of practical view of the matter, doubt
less of some value in particular cases; while the
former is of a comprehensive speculative character,
fitted to form the foundation of a philosophical
system, which the other never can be, as Bacon has
so forcibly pointed out.*
If more particular arguments were wanted, Pro- Narrow
views from
fessor Owen has shown precisely, from instances, that teleology,
the mere investigation of the uses of organs continu
ally finds a check in the observation of many cases
where organs are introduced whose function or pur
pose is not fulfilled ; and the more anatomical inves
tigation has extended its bounds, the more clearly
have such proofs been displayed, evincing that this
principle is an insufficient guide.
Thus, the complex form of a limb, as to number Instances,
and relative position of the bones, required by the
law of conformity to the type, is strictly preserved
* See above, Essay I. § v. p. 146. And the whole passage in De
Augm. lib. iii. c. 4.
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in cases where it is not needed ; as is seen in com
paring the expanded human hand, where every
finger and joint is essential, with the " trowel " of the
mole, the " paddle" of the whale, or "hoof" of the
elephant ; where every hone is equally present, but
separately useless from being all enclosed in one case.
So, again, the abortive teeth of the young whale are
of no use except to prove its relationship with terres
trial mammalia.

Unity of plan is adhered to in

other cases where only one or two parts are deve
loped, and the rest are merely rudimentary, or even
altogether deficient ; but no new part or structure is
added.

Nothing is made in vain if it be only made

to preserve unity of system.

The view of design

has been contracted by the adoption of the false ana
logy of machines, in which unity of plan is not an
object.

The attainment of an end by apparently

circuitous means for the sake of obedience to the law
of unity is, in fact, the highest indication of design ;
special adaptation is but a secondary branch of such
evidence; and it is only the more striking when
brought about in conformity with this higher and
governing principle of all animated nature.
With regard to the principle of " unity of compo
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sition " itself, some general and vague notions of Enlarged
ideas of
the uniformity
of
plan
pervading
animal
structures
unity of
•>
t
r
6
composihad been thrown out even by Aristotle; in mo- tloDdern times, Bacon had recommended an inquiry into
the causes of the diversity of organised forms, and
Leibnitz and Newton had both hinted at the idea
of a common plan pervading animal structures.
These rudimentary conceptions were, perhaps, first
developed in a more systematic, yet hypothetical,
form in the speculations of Goethe and Oken, and
more extensively in those of Geoffrey*, in whose
school it had been fully recognised as the most
material point of comparative anatomy to establish
the analogy of the several functional parts in dif
ferent species on what was termed the doctrine of
" homologies."
Numerous and striking instances had been long
since pointed out, which show, under evident dis
similarity, the extent to which real analogy is pre
served.

In many

instances the fully developed

organ in one animal structure is only found in a
rudimentary condition in another ; so much so, some-

* Principes de Philosophic Zoologique, 1830.
C C
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times, as to require the minutest examination to
detect it, yet, still strictly homologous, or preserving
the same relation to the general structure; and so
strong was the conviction of this general law, that
many physiologists did not hesitate to speak posi
tively of such analogies on the strength of conjec
ture, where actual examination had not yet detected
them, thus laying themselves open to the attacks of
more matter-of-fact inquirers.
Theoretical
Some of these views, especially those of Oken,
speculations
often useful, were, perhaps, of too metaphysical a cast to be
usefully recognised by physiologists.

Yet, they at

least fulfilled the important purpose of supplying
hints and presumptive conjectures for a more exact
induction to work upon ; and whatever, on various
grounds, may have been the prejudices against the
views of the transcendental school, physiologists are
now beginning to pay them the homage of carrying
out and establishing on demonstrative evidence (at
least in regard to this great principle) the ideas which
they suggested.
Analogies
To proceed to a more particular view. Goethe
ofvert«;bratc
forms.
and Oken had thrown out the singular analogical
idea, that the bones of the skull are all vertebra> ;
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and others had imagined some vague resemblances
between limbs and ribs, as connected with the
vertebral structure.

But it was reserved for Owen

to give the full elucidation and establishment of
these views, and to supply a detailed demonstration
of a principle so essential in the theory of unity of
composition of animal forms.
By a close anatomical investigation of the true Owen's
researches
nature of a vertebra, he confirms the idea of the on the ver
tebrate
vertebral character of the bones of the cranium, form,
and includes the whole structure of the vertebral co
lumn in a single analogy ; and thus traces the limbs
to the development of certain appendages which he
has shown to belong to all vertebrae ; but in different
cases more or less detached and displaced from
those vertebrae, and developed in different degrees,
in adaptation to the respective forms and functions.
Thus the whole skeleton is referrible to one simple
scheme or archetype, most resembling the fish form ;
to analogy with which all the most varied modifica
tions may still be traced.*
* These views are most luminously set forth in detail in Professor
Owen's small volume " On the Nature of Limbs." London, 1849.
In the Appendix No.VI. I have inserted a more copious abstract, which
has received the benefit of Professor Owen's own revision and remarks.
cc 2
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GeneiniisaThe idea of "unity of composition." as at first
tion of
unity of
proposed by Geoffroy, like many other ideas struck
composi
tion.
out by great master minds, was a kind of philosophical
prophecy : he did not himself carry out the in
vestigation of it in all its details by demonstrative
proofs ; and even in some instances it has been
pointed out that he fell into mistakes in particular
points of its application.

The research remained to

be fully followed out by others : and as each of the
great divisions of animal life — the Vertebrata,
Articulata, Mollusca, and Radiata — had been shown
to have separately a plan and an archetype of its own,
the question which then arose was, Can these four
great rudimentary plans be shown to have a yet
more comprehensive relation?

Can they be in

cluded under any one common and yet more elevated
generalisation ?
According to the system of comparing structure
alone, it was impossible to establish such a point ; a
different method was necessary : and Von Bar was
the first to suggest the principle of studying and
From com- comparing, not merely the adult structure, but the
paring fretal
structure, earlier process of development of each form : and in
following out this line of research he was able to
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indicate characters assumed at successive early stages
by the different organs ; and thus to trace the re
lations of species and classes in a way which the
examination of the mature structure alone would
not have admitted ; and he thus showed that, though
the common plans of the adult forms of the great
classes are dissimilar, yet in their respective de
velopments there is in each a period during which
an exact community of plan prevails: beyond that
stage they diverge according to laws peculiar to
each.
It has been in carrying out this " developmental
method" of comparison that the labours of sub
sequent inquirers in this field have succeeded in
the full establishment, in detailed anatomical ex
amination, of the great idea of unity of composition :
and what was at first little more than a philosophical
romance, has in their hands risen to the rank of a
demonstrated science.
The investigations of Professor Owen forcibly Analogy of
vertebrate
elucidate, not only the correspondence traceable be- and inver
tebrate
tween the perfect organs and functions in different classes,
species, but also the relations existing between the
permanent organisation of the lower classes of animals,
c c 3
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and the transitory embryonic steps through which
the higher pass, and evince the extent to which the
resemblances expressed by the term " Unity of
Organisation " may be traced between the higher
and lower organised animals ; and that it bears an
inverse ratio to their approximation to maturity.
" All animals," he observes, " resemble each other
at the earliest period of their development ; " and
he traces out with precision the characteristics
which mark each stage of development as com
pared with those which

permanently belong to

different inferior classes, from "the monad," with
which alone "the potential germ of the mammal
can be compared," up to the vertebrated form in its
different modifications.*
In this way the Annulosa have been analysed to
a common original rudiment of form with the
Vertebrata, by the labours of Savigny, Andouin,
Milne-Edwards, and Newport; the Mollusca and
Radiata, more recently examined, have been re
duced to a similar conformity to the same principle,
especially by the labours of Mr. Huxley, who has

* Lectures on Invertebrate Animals, &c., 1843.
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indicated the archetypal form, belonging to them
in common with the former, up to a certain stage,
beyond which their peculiarity of character is super
induced.*
In advancing from these researches on what is, Nature of
.
.
species in
to their application to what has been, and with a general,
view to the discussions which have arisen on such
questions, it becomes necessary, in the first instance,
to advert briefly to some considerations as to the
nature and distinctions of species in general.
According to the distinction usually maintained
in natural history, a species is not merely the logical
subdivision of a genus, but implies the idea of dis
tinctive characteristics derived from a parent and
the reproduction of like individuals : it involves,
not only the consideration of type, but of descent
Again, it is within the bounds of observation of
the existing order of things to recognise the fact that
these characteristics in any one species are not
absolutely fixed, but admit of a certain and often
very considerable variation from one individual to Varieties.

* To Mr. Huxley I am indebted for a valuable original sketch of these
investigations, from which, by his permission, I am enabled to present
to the reader a very copious extract in the Appendix No. VII.
cc 4
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There are, also, cases in which certain

deviations from the original type are more marked,
and continue to affect several or even many gene
rations constituting " a variety."
These varieties, after a longer or shorter period, in
many cases cease to be continued ; and it is probable
that the same external conditions, which are favour
able to the original type, are less so to the variety,
which is thus more easily checked in its increase, or
at length extinguished.

But it is a subject on which

nothing is known as to the real causes which may
give rise to such changes, and on which, therefore, it
is clearly unwarrantable to dogmatise, or to reason
upon such failure as if it were a necessary law.
occasionally perma
nent

There are also cases in which varieties have been
found to continue so long, and to maintain so com
pletely distinct a character, that it has become diffi
cult, if not impossible, to determine whether they
do not constitute a sub-species.

And so far as any

speculation can be carried, on a subject so little under
stood, it would seem most probable that wherever
such permanency has been attained, there has existed
some peculiarity in external conditions which has
been the determining cause for the perpetuation of
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such variety, just as some other external conditions
of an opposite kind are in other cases unfavourable,
and cause its declension or extinction.

It is there

fore a fair inference, that if the favourable conditions
were continued, and the variety were locally isolated
from the rest of the species, it would become a per
manent type or species.
"Within certain limits we observe species fixed Argument
.,
f°T permaat the present day: we have, in some instances, nenceof
species.
proofs from historical monuments and preserved re
mains that they have not altered within very high
limits of antiquity.

Some writers refer, for example,

to the mummies of Egypt, reaching back to an
interval of 3000 years (or, indeed, as much longer as
their chronology may dictate) ; but, in fact, we can
go much higher, since we have undoubted evidence
of some existing species having remained permanent
during the countless ages since the tertiary deposits
up to the present time.
This, however, proves little, since the point to be Perma
nence of
explained is, that associated with these are found certain
species ac.
other older and extinct species closely allied to, but companied
by changes
different from those which now exist; and the question ^ o^ers.
is as to the relation between the existing species and
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reputed species," to ascertain and limit its real cha
racter.

But, it may be fairly remarked, if such

" permanent varieties " present characters so constant,
the real bearing of the question is evident: Why may
not other or all " reputed species " have once ori
ginated in the same way ?
increase in
Among the various considerations necessary to be
number of
^
known
taken into account in forming a fair judgment on the
species.
6
J 6
whole question, another somewhat material inquiry
arises : as discoveries and explorations extend and
increase, so must the number of known species
eventually extend and increase in an almost incal
culable ratio; and the inference clearly is, that as
new species are thus continually being inserted be
tween other allied species already known, it is
evident that the specific differences between each
must tend to diminish continually, and all specks
tend to be connected by more and more close
affinities.
Reai numIt has been stated, on good authority, that by the
ber of
species in- recent progress of research the number of known
finite,
species of plants and animals has been doubled in
some classes, and quadrupled in others, within the
memory of persons now living : and, considering the
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number of new species constantly reported in every
fresh exploration, in every successive number of
every journal devoted to natural science, we cannot
but suppose the increase to continue at least at an
equally rapid rate.
But while the number of species thus tends to And differ
ences evanbecome infinitely great, the extreme difference be- esccnt,
tween man (let us suppose) at one end, and a
zoophyte at the other end of the scale, is constant
and finite; hence the average difference between
any two species tends to become infinitely small.
Multiplied by the number of species, it must still be
equal to a finite quantity ; and the product being
finite, if the first factor be infinity, the second must
be zero*
The close approximation in character between Tctsufflmany allied species has led some philosophers to ticafoM™0
speculate on the real difficulty of any absolute and HnCt
philosophic distinction between them ; for all prac* Mr. W. J. Hamilton (in his address to the Geological Society, 1856)
has represented this passage as a fallacious argument in support oftrans
mutation.
If I had brought it forward as such, it would no doubt be chargeable
with that accusation. But I think a reference to what precedes will at
once show that I do not adduce it as an argument in support of transmu
tation. The remark refers entirely to existing species; and it is only
brought forward as one of the general considerations necessary to the
discussion of the entire question. See also Appendix No. X.
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tical purposes, indeed, and in reference to the existing
state of knowledge, and any state which it may be
likely for a long time to assume, there is in general
sufficient ground of distinction.
The alarm felt lest the power of making specific
distinctions should be thus done away, and with it
all substantial science of classification should dis
appear, is seen to be groundless when we observe
species per- that it is on all hands allowed that species are likely
manent for
the present to be as strictly permanent as at present for many
era.
thousands, perhaps millions of years to come, pro
vided the external conditions remain the same.

AVhen

the distribution of continents and oceans, the eleva
tions of land, the direction of currents, and the like
circumstances, shall have undergone a great and
notable change, influencing the climate and pro
ductions of existing lands, and even presenting new
regions for the diffusion of life, we might then well
expect that some existing forms might be lost,
and that such a gradual change of species, and
eventually even of whole genera, might at length
take place as would fully exemplify, and account for,

Races of
men,
whether

the observed changes in ancient formations.
Much discussion (as is well known) has arisen on
£ne question whether the different races of men are
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varieties of one species, or distinct species : and it species or
varieties.
seems to be at present the prevailing opinion that
they are varieties merely.*

But the question how,

by what steps or processes, did such large and
fundamental differences arise? entails more im
portant consequences than many, in their zeal to
maintain a single origin, seem to perceive.

It is

clear that these differences are fully as great as
those which in many other cases are allowed to con
stitute distinct species.
If in the case of man they have occurred as transi- Difficulties
of the ques
tional varieties, how comes it that they have become tlon,
so inveterately permanent?

And if those changes

have all occurred within the lapse of a few thousand
years of the received chronology, it cannot with any
reason be denied that similar changes might occur
among inferior animals, and become just as per
manent.

And if so, changes to an indefinitely

greater extent might occur in indefinite lapse of
time.

If these changes take place by the gradual

* For example, Dr. Pickering, after an extensive investigation, con
cludes that there are either eleven species, or only one, of the human race,
liut upon further examination he decides in favour of one, and thinks
the original seat of man was in Africa. (The Races of Men, &c., by
C. Pickering, M.D. Lond. 1850.)
Others have assigned s£r, or other numbers of species : the author of
the " Vestiges " supposes two local centres necessary. (P. 220. Cth Ed.)
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operation of natural causes, it would be preposterous
to deny the possibility of equal or greater changes
by equally natural causes in other species in equal
or greater periods of time.

The advocates of the

fixity of species would argue that the single spot on
a butterfly's wing, which constitutes a species, never
has changed, and never can change, without a
miracle ; and yet the vast differences between a
European and a Negro or Australian are mere
modifications of one parent stock by natural causes
in the lapse of a few thousand years !
The peculiar characters of the Negro race are
recorded, as prominently marked as at present, in
the ancient Egyptian paintings, which may go back
3000 years or more.*

Here, then, is a variety which

has been permanent for at least that long period ;
a period, too, which has been expressly relied on
by many to prove the permanence of species by
appeal to these very monuments.

And then we

have to ask, How long must it have taken, at this
rate of imperceptible progress, to hava been developed out of the original stock ?

-

* See Kenrick on Primeval History, p. 20.

^
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Another instance has been much dwelt Upon, the Varieties of
the dog.
so called " varieties " of the dog, presumed to be
derived from a common stock ; but how long since,
is undetermined.

Yet in these varieties (in which

even the form of the cranium greatly differs) it
would be difficult to deny that the distinctive cha
racters are permanent, at least in some of the more
marked instances, and under the continuance of the
same external conditions ; and that each race, when
preserved isolated under such conditions, would
remain permanently distinct.
Much stress has also been laid by some on the Hybrids,
asserted sterility of hybrids ; though, in truth, it
affects very little the general question ; while its
very limited evidence dependent only on a few
isolated facts, occurring in a state of domestication,
is utterly insufficient for the foundation of any
general law.

The cases commonly referred to

should be regarded by an unprejudiced mind as
probably exceptional, under peculiar conditions, and
not to be dogmatised upon, as involving any real
and necessary law of organised existence.

As there

are limits beyond which union will not take place,
so within these there may very probably be certain
DD
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limits of still nearer affinity, beyond which sterility
in the offspring prevails, but which have not yet
been determined.

The recurrence to the original

type often observed, only proves that conditions are
not favourable to the continuance of the variety.*
Conclusions And of the very positive assertions so liberally made
of this kind
empirical in these and the like cases, it is to be observed that
they are, at best, merely empirical conclusions,
wholly unsupported by any wide analogies, or ex
plained by any known causes which can confer on
them the character of real natural principles.
Hypotheses
Yet the immutability of species, as something
of immuta
bility of
essential to their nature and inherent in it, has been
species.
upheld by a large section of naturalists — and still
more strenuously by some who are not naturalists —
in this country, with a degree of positiveness and
even vehemence, which the mere negative character
of the evidence could never justify, and which it
would be difficult to account for, so far as any
arguments of a philosophical nature may be supposed
to influence the opinion.
It is indeed difficult to say what extent of mys
ticism is not connected in the minds of some with
* On the subject of hybrids, some important remarks will be found in
Dr. Carpenter's Physiology, Art. 646.
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the notion of the immutability of species.

Even

such sober naturalists as MM. Agassiz and Gould *
speak of it as dependent on an "immaterial prin
ciple " essential to animal life.
But in other schools, especially on the Continent, opposite
views,
opposite views are extensively maintained, and pro
bably gaining ground.

In the case of plants more

particularly, it is simply as a question of facts, that
some eminent botanists view the matter.

Thus one

of the most distinguished foreign naturalists, Prof.
Schleiden of Jena, after giving a variety of illustra
tive instances, thus sums up the state of the case : —
u We know that varieties once formed, when they
have continued to vegetate under the same condi
tions for several generations, pass into sub-species ;
that is, into varieties which may be propagated with
certainty by their seeds.

How, then, if the same

influences which have called forth an aberration
from the original form of the plant, continue to act
in the same way, not for centuries or tens of cen
turies, but for ten or a hundred thousand years,
will not at last, as the variety thus becomes a sub-

* Principles of Zoology, p. 43.
DD 2
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species, so also, this, become so permanent, that we
shall and must describe it as a species." *
Even in this country, Dr. Lindley has ventured
to state not less alarming facts respecting the class
Thallogens (including the seaweeds, fungi, and
lichens), to the effect that "in their simplest forms
all trace of series is missing," and that their species
seem all convertible into each other under particular
conditions.!
On these questions I have much satisfaction in
referring to the opinions of Dr. Carpenter J, put forth
with equal candour and freedom from prejudice,
and with a union of caution and enlargement of view
which eminently commends them to the convictions
of the reader.
He observes §, "Our belief that the new beings
formed by the process of reproduction always closely

* " The Plant," Sec. by M. S. Schleiden, M. D., Professor of Botany,
Jena. Transl. London. 1848. Lect. xi. pp. 272. 290.
t Vegetable Kingdom, 1846, p. 5.
X A number of important examples are collected by Dr. Carpenter,
" Physiology," Art. 547, 548.
I do not here profess to go into details of particular instances, but
many such, of transmigrations of existing species, which have been
collected, are unassailable evidence as far as they go. (See for example,
" Vestiges," p. 136. et teq. 6th Ed.) See also a paper in the British As
sociation Report, 1852, sectional proceedings, p. 68., by Major Munro,
F. L S. . who limits transmutation to plants of the same genus.
§ Physiology, Art. 517.
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resemble the parent stock, is certainly founded upon
a limited induction from observations made upon
the higher classes of plants and animals.

Reasons

have already been given for the opinion that the
same germ may assume very dissimilar forms accord
ing to the circumstances under which it is developed :
and knowing, as we do, how readily the simpler
classes of organised beings are affected by changes
in their external conditions, it is not difficult to
admit the possibility of their forms being thus
greatly modified, as well as of the continued propa
gation of the varieties thus produced."
As to the origin of varieties, it has been ad- Origin of
varieties.
mitted by most physiologists as a general principle,
that those peculiar " vital forces " (of whatever
nature they may intrinsically be) are always the main
acting cause, but are subject to modifications from
external causes : and hence it is the preservation or
interruption of the balance between these antago
nist causes which determines the formation or the
modification of the type, so as in the one case to
keep it up, in the other to produce varieties.
Again, anatomical inquirers have chiefly confined
their investigations to the normal forms of organised
M 3
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Autenrieth of Tubingen seems to have been

one of the first to dwell upon the necessity of taking
into account, in comparative anatomy, not merely
the perfect adult structure, but all the varieties of
abnormal structure which are occasionally witnessed,
and to which the absurd name of " lusus naturae "
has been given, just as organic fossils were once as
cribed to the plastic powers of nature, or elevations
and subsidences to mysterious convulsions.

He ob

serves, " These varieties . . . are not haphazard for
mations ; they are the remains of structure common
to all embryos ; they indicate the transitions through
which man and all other animals are passing from
their embryonic condition to the adult."

Should

anything interfere with this transition, the forms
persist ; and this constitutes what is improperly
called a variety, and supposed to be something
deviating from the regular law.

"But the laws

of deformation are as regular as the laws of forma
tion.

The varieties are arrests of development ; they

prove the unity of organisation and of type with
which Nature starts in the formation of all that
lives." *
* Quoted by Dr. Knox, " Great Anatomists,'1 &c. p. 59., who also cites
many instances of imperfect development, and other cases bearing on the
question, p. 108.
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Such considerations form a necessary preliminary causes of
p
i>
<• changes It
to any examination of the theories of change of species in
past ages.
species in the earlier epochs of our globe. Cuvier
(as it has been well expressed)* was the first to give
" a history of the earth, not founded on fables, but on
facts ; " but it was incorrectly called a " theory of
the earth ; " it was really only a " history," whereon
to build a " theory."
On the theory — the philosophy of that history
— it was reserved for others to speculate.

The laws

which regulated the succession of living forms in the
different epochs of the earth's existence, and those
higher generalisations which might tend to indicate
the physical causes of those changes, were the objects
of inquiry to a considerable section of continental
physiologists.

When philosophers began to spe

culate on the possible causes of changes of species
in the ancient world, it could hardly be other
wise, in an inquiry of so wide and novel a cha
racter, than that the several hypotheses started
should be but imperfect in detail ;—should be rather
guesses at and approaches towards the truth ; and

• Knox, p. 25.
DD 4
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should, even in the opinion of adherents to the
general principle of some regular process of evolu
tion, be seen to require revisions and retractations in
minor particulars.
Cuvier, while he professed a rejection of all hypo
thetical speculation, appears to have been strongly
prepossessed with one hypothesis —that of the essen
tial and eternal immutability of species.

At any

rate, under the sanction of his name it has been since
maintained by many of his followers with a degree
of positiveness not easy to account for on any merely
philosophical grounds.*
Theory of
transmuta
tion,

But an opposite opinion began to be taken up by
those of a different school, intimately connected
with the more speculative and transcendental views.
already alluded to.

Connected
When Geoffroy and his coadjutors were engaged
with the
principle
in upholding the unity of composition of all animated
of unity of
composistructures, it was regarded by them as a natural
consequence that, as all the details which mark dif-

* Dr. Knox, however, the personal friend of Cuvier, states that, at least
latterly, he was much inclined to modify his opinions on this point, and
quotes one passage in which he says, " Nous ne croyons pas raeme a la
possibility d'une apparition successive des formes diversee."—Great Anat.
&c. p. 44., also p. 27. The expression, however, is perhaps ambiguous.
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the mere modifications of

greater or less development of the different parts of
the primary plan common to them all, so those
developed parts had no essential or permanent place
in the nature of the species.

Hence, naturally

arose the further idea of the possible migration or
transition from one species to another, or rather from
one species to a new modification.
Thus the theory of "unity of composition" was,
in the minds of many, closely allied to that of " trans
mutation," which seemed to be a sort of natural
sequel to it, and was, among a large school of the
continental naturalists, associated with the advancing
prospects thus held out to their view of the system
of nature, and the attainment of a more transcen
dental theory of her operations.
From the principle of unity of composition as Applied to
past
applied to the existing animal world, it was by a changes,
natural extension that this school of physiologists
were led to infer that there had been an equally close
analogy preserved in time, and that there had been
a continuous succession of the several species of the
animal world, of which only a few detached frag
ments are preserved to us, as disclosed by geolo-
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gical research : a succession, as they contended,
which took place in the natural course of reproduc
tion by continual small deviations from a primitive
type, according to the influence of external con
ditions which varied from one epoch to another,
yet were determined alike by fixed and regulated
laws, from the present era backwards into the
abysses of past time.

They conceived that in none

of the varied forms of organisation which we trace
has there been any new fundamental principle
introduced; all are but modifications of forms now
existing.

Thus throughout all nature, present and

past, external forms are mere accidents ; development
of parts in excess or in defect as changing causes led
to such necessity, and modifications of parts ac
cording to the functions required to be exercised
under the particular conditions.

The fundamental

unity of principle is that which alone is perma
nent and invariable, and which admits of endless
adaptations according to the varying conditions of
existence.
Theories of
The speculations of Lamarck were founded, in the
develop,
ment.
first instance, on observation of the fact of the near
approximation of different species.

He contends
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that the farther our researches extend the greater
we find the difficulty of distinguishing species.
Apparent interruptions in the continuity of the series
are continually being filled up by new discoveries,
and what were supposed broad lines of separation
effaced.

" Everything," he observes, " passes by

indivisible shades into something else."
De Maillet (under the anagram of Telliamed) and
Lamarck were perhaps those who followed out spe
culations on the transmutation of species to the
greatest extent.

Not contenting themselves with

asserting cautiously the philosophical grounds on
which the close unity of all organised structure is
supported, they pursued their hypothesis into de
tails of the most minute, and often most extra
ordinary, kind.

Lamarck's theory, in particular, in

truth presents many salient points easily open to
attack, and some which are readily susceptible of
being held up to ridicule.

His principle, that organ

isation is the result of function, not function of
organisation, seems, at first sight, somewhat like a
mystified version of that very doctrine of final causes
to which many of his school so strongly object.

At

any rate bis theory was carried out to such unwar
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rantable lengths in many instances, as to discredit
even the more sober primary assumptions on which
it was founded, in the eyes of his opponents ; while,
as might be expected of so imaginative a speculation,
increasing knowledge of facts has led to its abandon
ment, at least in its full extent, on the part of many
who yet strenuously uphold the same broader prin
ciples.

Thus Dr. Knox*, one of the most zealous

supporters of the principle of transmutation in this
country, speaks very slightingly of Lamarck, and
regards his theory (in its extent and detail, at least)
as of little weight or authority at the present day :
and the necessity of great modifications in the theory
is admitted by the author of the " Vestiges." f
Argument
from ana
logy,

But in order to be applicable to the facts of the
ancient earth, any process of transmutation must be
imagined to extend, not only to minor features, but
to a total change even of the characters which mark
whole species and genera, so that entire classes and
orders may in the course of indefinite progression
disappear, and be replaced by others of a different
kind.

Lamarck endeavoured to support his theory

* Knox, p. 72.

t Vestiges, p. 14a 6th Ed.

Essa* HI § II.]

PHYSIOLOGICAL EVIDENCE.

413

by adducing instances actually occurring within our
experience, of slight variations in species; but of
more extensive changes confessedly none could be
adduced from existing facts.

Yet it was argued in

such cases we must bear in mind the necessity for
the introduction of another important element — the influence of
time.
influence of time. Thus the allegation of actual in
stances of slight changes in finite times is unanswer
able as far as it goes; but the absence of such
evidence for greater changes in finite times is no
argument for their non -occurrence in indefinitely ex
tended duration.
As in general, from connecting the conceptions of
physical causes with that of immense duration of
time, we obtain a very different view of the magni
tude of the effects they may produce; so the con
tinental school of transmutation regard all differences
in the succession of species of past existence as
rather of a chronological than of an essentially
physiological kind, due to the lapse of time rather
than the introduction of new physiological elements.
Thus, De Blainville says that "species mark an
epoch in time, not a distinction in animal nature."*
* Knox, p. 207.
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Opposite
But a large section of geologists and physiologists,
• 1 of
^
.
—
somegeo- including many names of the highest distinction,
logistsand
b
'
&
'
naturalists. nave Deen strongly opposed to all speculative theories
as to the probable origin of those changes in species
which geology discloses.

This, in many instances,

has been the result simply of a rigid — perhaps over
rigid — adherence to the rule of appealing to facts
only, and allowing of no hypothesis ; a rule which,
however strictly inductive, if carried to an extreme
would defeat the grand purpose of induction; and
partly from imagining that, because the precise
theory of development from lower to higher forms
is untenable, therefore all hypotheses of the same
kind are inadmissible.
Professor Pictet* denies the transmutation theory,
on the ground that to produce such changes the
" powers of nature " must be supposed to have been
much greater in the earlier periods than we now find
them to be ; not allowing, apparently, for the indefi
nitely long time they had to work in ; and, in opposi
tion, he is disposed to maintain a series of sudden
introductions of new species, which would imply

* Geological Quarterly Journal, No. V. pp. 53. 56.
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powers greater still : though he afterwards seems not
to consider this as quite satisfactory.
Professor Sedgwick, while he upholds the pro
gressive scale of organisation in past epochs, yet ear
nestly repudiates the development theory, maintaining
that the changes of form " mark a gradual evolution
of creative power, manifested by a gradual ascent
towards a higher type of being

But the ele

vation of the fauna of successive periods was not
made by transmutation, but by creative additions."*
But the question is as to the nature and law of Real ques
tion of
those additions, and in what particular sense or creation of
new species.
manner they were " creative ; " whether they were
not made according to some determinate law, and in
some fixed relation to those which preceded them or
were most nearly allied to them.

The question is

one demanding calm and patient philosophical ana
lysis, and will be the more fitly and worthily dis
cussed the more expanded and generalised the views
adopted of geological and cosmogonical order and
progress, the more free the inquirer may be from
bias and prepossession of other kinds.

* See " Studies of Cambridge," 5th Ed. Introduction, pp. 44. 154. 216.
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The term "creation" indeed, especially as respects new species, seems now, by common consent,
to be adopted among geologists as a mere term of
convenience, to signify simply the fact of origination
of a particular form of animal or vegetable life,
without implying anything as to the precise mode of
such origination — as simply involving the assertion
that a period can be assigned at which that species
appears, and before which we have no evidence of
its appearance.

In this sense there can be no ob

jection to its use, but it should be carefully guarded
against possible misapplication.
Dr. Knox observes, " It was the opinion of
Geoffroy that there never had been but one crea
tion : this (he adds) is also my own opinion.

I

believe all animals to be descended from primitive
forms of life forming an integral part of the globe
itself, and that the successive varieties of animals
and plants which the dissection of the strata of the
earth clearly sets forth are due to the occurrence of
geological epochs, of the power of which we cannot
form any true conception." *

This might seem like

* Knox, p. 109.
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a leaning to the convulsionist theory, were it not
more clearly explained in the following passage : —
" We know not, then, the cause of the specific
and generic differences in animals, nor why such
differences continue fixed for a period — the historic
period, for example ; they depend, no doubt, on
secondary laws, which some future Newton may
discover." *
The subject of Professor Owen's investigation,
before referred to, acquires a higher interest when
viewed in reference to the question of the pro
gression of animal forms in past epochs of our
globe ; and to this view he has pointed f as appear
ing to assign a certain conformity in the order of
ancient existence with that of development of the
archetype, as indicated by these anatomical re
searches.

Professor Owen, however, is specially

desirous to be understood as applying his conclusions
solely to the order and law of succession, without
any attempt to assign a cause or to trace its origin.
But, though anxiously disclaiming the charge of Change of
forms by
being supposed in the slightest degree to support regular

* Knox, p. 109.

t On Limbs, p. 86.
E E
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the development theory, he nevertheless expresses
himself in the most guarded and strictly philoso
phical language in reference to the possible modes
of explaining past changes of species, and proposes no
opposite hypothesis of " creations " : — "To

what

actual or secondary causes the orderly succession
and progression of such organic phenomena may
have heen committed we are as yet ignorant." • I
would only venture to add, that it must have been
committed to some regularly-ordained causes is surely
the verdict of all inductive philosophy.
Sir C. Lyell, though strongly opposing Lamarck's
theory of development, yet freely admits, in a geo
logical point of view, that " If the doctrine of
changes operating in an indefinite lapse of time be
tenable, we are at once presented with a principle of
incessant change in the organic world, and no degree
of dissimilarity in the plants and animals which may
formerly have existed, and are found fossil, would
entitle us to conclude that they may not have been
the prototypes and progenitors of the species now
living." f

* On Limbs, p. 86.

t Principles of Geology, p. 645.
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Though the precise idea of development in one
simple series, from the lowest to the highest forms,
be clearly untenable, yet in what sense some regular
evolution of successive forms may be admissible has
been here discussed, and with a sufficient result, if
it be only allowed to be so far conceivable as that
no sudden interruptions of natural order are neces
sary to be resorted to in order to explain the phe
nomena.
Nor is the question of non-progression without a
bearing on this point ; since the narrower the limits
of real variation of species in different epochs, the
less difficult would be the application of any theory
to account for them.
We may here properly advert to another point Local
faunas and
closely related to the question of the origin of florasspecies — the consideration of the different faunas
and floras characterising different districts of the
earth.

These, as is well known, are in many in

stances strikingly distinct, even in regions situated
near each other, and as remarkably similar in some
other regions separated by intervening seas.

In

certain cases, too, we have a singular parallel and
corresponding series of species in two different regions
EE 2
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or continents, though no species are the same in
both.
Hence naturalists have come to the conclusion
that these respective systems of species must have
been thus originally constituted by distinct origina
tion peculiar to their respective localities.

Thus,

MM. Agassiz and Gould observe, — "There is only
one way to account for the distribution of animals
as we find them ; namely, to suppose that they are
autochthonoi — that is to say, originated like plants
on the soil where they are found." *
Theory of
specific
centres.

But this view has been carried out in a more
precise form by the late Professor E. Forbes, in his
theory of " Specific Centres," or " Centres of Crea
tion."

This is founded on the general fact, authen

ticated by accumulated comparative observations
(after allowing for some apparent exceptions), that
numerous regions and districts of the earth are well
marked out, each characterised by a flora and a
fauna on the whole peculiar to itself.

A given

species (for example) is found to be peculiar to a
certain district ; the numbers of its individuals di-

* Principles of Zoology, p. 179.
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minish as we ascend to a particular point of geolo
gical time (subsequent, of course, to the eocene
period); they also diminish at greater distances
round a particular locality.

Hence we recognise a

single point of origin, both in space and in time, for
that species : this is termed a " specific centre."
Again, in many instances, such points of origin
for many distinct species occur near together, in
local position, in the district characterised by those
species ; hence it is argued that at such points those
species must have originated from an individual or
pair (as the case may be), respectively the " proto
type" or "protoplast" of each such species, from
which that species, marked by constant specific cha
racters, has been derived in the ordinary course of
propagation.

It is, however, distinctly admitted by

the author, that in what way that prototype was
formed or produced we know not : hence, then, and
in this sense, such spots are termed "centres of
creation."
And as this applies to existing species, so, the
author argues, by analogy (as all organised life is
part of a uniform connected system), we

may
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fairly suppose it true of extinct faunas and floras
also.*
Bearing on
As to the bearing of these speculations on the
develop
ment,
question of development or transmutation, it is to
be observed that the only point of the theory of
specific centres which bears at all on the question
is the descent of local species from a prototype of the
same identical specific characters.

The author ex

pressly says, — "We have no experience of the
individuals of any species being produced otherwise
than from individuals of its own kind" — which is,
in fact, simply assuming the whole question at issue.
But if the descent of the species, unaltered through all
time, were granted, the question would still remain
open as to the first origin of the " protoplast,"
whether one or many.
It is, however, contended that distinct centres of
origin are inconsistent with that view of develop
ment which traces all species to one common origin.
But I am unable to see in what way it would follow

* Of this theory various details have been published by its lamented
author : but I am happy to be able to present the reader with a con
densed abstract of its leading principles from his own pen, with which
he kindly furnished me, and which will now acquire a peculiar value
and interest. (See Appendix, No. viii.)
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that the earliest forms of a given existing species, in
a particular locality, were not modified forms of
other species previously existing there ; or on what
grounds it could be inferred that these, in their turn,
had not been modified from earlier forms ; or these
again, in still more remote epochs, derived from one
common source.
Thus, on the whole, the theory of " specific Merely
centres of creation " really bears very little on the 10 l0Cal
question of development ; it merely shows that
whatever reasoning (on that theory) may be applied
to the origin of species in general, must be restricted
to their origination in or near a certain locality ; in
all other respects the argument, whether for or
against transmutation, remains just where it stood,
without reference to the theory of centres.
Still less do these facts of corresponding series of
species in different continents or large districts of the
earth affect the question of transmutation, since with
in each district such succession might have gone on
separately from two parallel species now extinct.

It

is even possible that the more remote progenitorspecies in the two districts might have been more
II 4
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nearly allied, the divergency increasing with each
successive step.
conclusion.
On the whole, then, comparing the limited extent
Correct
TinT"' an<^ Purely empirical nature of our knowledge of
facts™1

species in the existing state of things, with the posi
tive evidence of past changes, it would seem that
the more correct statement of the general fact would
be simply that species {within certain limits of devia
tion) are permanent during very long periods, but
beyond those periods a change, in some sense, occurs,
and this bears some relation to changes of external
conditions.

But under the same change of condi

tions one species may be highly susceptible of, and
sensitive to, the influence of that change, while
another may be insensible to it.

Thus one may

remain permanent, while another may undergo

The real
alternative.

change, or be exterminated.
The only question is as to the sense in which such
change of species is to be understood,— whether indivi
duals, naturally produced from parents, were modified
by successive variations of parts, in any stage of early
growth or rudimental development, until, in one or
more generations, the whole species became in fact a
different one ; or whether we are to believe that
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the whole race perished without reproducing itself,
while, even during its continuance, independent of it,
another new race, or other new individuals (by
whatever means), came into existence, of a nature
closely allied to the last, and differing often by the
slightest shades, yet unconnected with them by descent ;
whether there was a continuation and propagation of
the same principle of vitality (in whatever germ it may
be imagined to have been conveyed), or whether a
new principle or germ originated independently of
any preceding, out of its existing inorganic elements ; to
which the principle of vitality (in whatever it may
consist) was superadded in some way as yet unknown.
And if it be alleged that even in the newer
formations there are some instances in which the new
species have little or no analogy or resemblance
with the preceding, and therefore cannot be de
scendants or modifications from them, these are
merely cases of those apparent gaps or interrup
tions of series which have been already so much
discussed, and which on broad principles we may
be

assured

continuity.

cannot be any real violations of
After all, we cannot by any means

pretend to limit modifications of varieties to the

426

PHILOSOPHY OF CREATION.

[Essay HL § n.

narrow boundaries of differences observed in the
momentary period to which our observation ex
tends.*
organisaSpeaking of the opinion of the formation of organtlon out of .
«...
.
„
inorganic ised beings out of their inorganic elements, Dr. Carmatter.
penter observes — "It has been maintained by
many philosophers who have regarded all matter as,
in some sort, animated; and, although it has been
principally urged in reference to the lowest class of
beings, it does not seem possible to limit its applica
tion if it be really valid. .... Some naturalists of
the present day are disposed to admit this also, and
to account for the changes in the races of plants and
animals which geological researches reveal." f

In a

note he adds — " Such a doctrine is impossible to
refute otherwise than by an appeal to facts.

No

* I have inserted a few sentences in this place in order to meet one of
the criticisms of Mr. W. J. Hamilton, in his Address to the Geological
Society, 1856, p. cxvi. As to what he adds respecting the vital prin
ciple, that is altogether a matter of opinion with which I do not meddle.
All I contend for is the general principle, that in so far as it is a
matter of scientific inquiry, it must evidently be referable to physical
causes.
The superaddition of the vital principle to an organised material
structure fitted for its reception, may be open to variety of theory as to
its origin; but I think the extension of sound analogy can only lead
us to regard it as just as much a result of some unknown combinations
of regular physical conditions as any other natural phenomenon: if
any one wish to contemplate it in any other light, he passes out of the
region of science into that of mystery.
t Art. 516.
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such new creations are known to us at the present
time ; and therefore it can only be argued from
analogy that they ever existed.

We may believe

that there exists in all matter a tendency to become
organised, without relinquishing the doctrine that
for the maintenance of such tendency a previously
existing organism is required, to collect and unite
the scattered elements by the powers with which it
alone is endowed

That species have in all

ages of the globe maintained their present uniformity
and narrow limits of variation the author is not dis
posed to assert ; and he thinks that many facts tend
to prove the relaxation, at former epochs, of the strict
ness of the laws which are at present regarded as
governing their modification and reproduction."
The temperate and candid tone of these remarks
offers a very satisfactory contrast to the one-sided
and peremptory dogmatism we too often encounter
on this subject.

But it may be asked, is any

" relaxation" in former epochs necessary to be sup
posed, when we simply take into account the enor
mous and inconceivable length of time implied in
such periods ?

Do we require anything more than

the strict observance of the very same laws of slight
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changes of forms accompanying corresponding changes
of condition, acting through periods of incalculable
length ?
SpontaWhat has been termed " spontaneous generation "
neous gene
ration,
has been, as is well known, very generally rejected
by modern physiologists, who adhere to the dogma
" omnia ex ovo."

Yet there have not been wanting

some who have advocated the opposite view.

Ex

periments in which the production of some of the
lower forms of animal life have been prevented by
the strict exclusion of the atmosphere, it has been
well argued, are not conclusive, because the pre
sence of the atmosphere may obviously be necessary
in other ways than as transporting ova or seeds.
The case of Entozoa has been philosophically
viewed by some as more probably a case of de
velopment from physical conditions*, while the in
credible

marvels

resorted

to in

supposing an

universal dissemination of the seeds of plants and
ova of animals, tend to throw discredit on the doc
trine altogether rather than facilitate the explanation.
But there is a question bearing on the whole

* See Art. Zoophyte, Encyclop. Britt, 7th Ed.
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inquiry which does not seem to have been sufficiently
attended to, viz., what in fact is the original germ
or element which constitutes the essential principle of
a seed or ovum ?

It becomes a question of degree.

The ovum from the parent-stock is not complete at
first.

If it commence as a simple cell, afterwards

modified and perfected, why may not the same
process take place under other circumstances ?

We

do not yet know how elementary is the first rudi
ment which may develop into a seed, or ovum,
or what determines it to become one, or why the
process might not go on without the presence of the
parent plant or animal.
But while on these points we have confessedly no
.,
P . ,
'.
positive evidence, it is fairly open to conjecture,
i
i
•
•
whether the views now universally adopted by the
most enlightened physiologists, of the great principle
of the unity of primordial structure of all species may
not be peculiarly suggestive with reference to such
questions as those now before us.
We have already considered that grand fact on
which the whole theory of unity of composition is
based, — the existence of a stage in the early evolution
of every class and order, during which a community

Legitimate
conjectures
from primordtal
unity of
structure.
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At this stage there

exists no difference between them ; and out of this
primitive common germ or rudiment any one of the
more distinct specific forms might, as far as we know,
be equally produced, provided the determining causes
for that particular modification were present. Of the
nature of those specific determining causes nothing
whatever is at present known.

It is therefore

clearly impossible to say how far great changes of
condition in external agents, or equally great changes
as slowly and gradually advancing in the more
hidden internal agencies of the animal economy,
might not in past ages have operated to determine
successive changes in the evolution of germs, ori
ginally the same, into great varieties of organisa
tion.

431

§ HL-GENERAL CONSIDERATIONS ARISING
OUT OF THE PRECEDING EVIDENCE.

The questions to which the preceding observations Analysis of
the reasonrefer have been the subject of much vague specula- ing founded
on the foretion and vehement controversy. But in the present K°ing ev'dence.
discussion, equally desirous of avoiding the one, and
deprecating the other, I wish to take a perfectly un
biassed and dispassionate view of the real tenour
of the evidence; and more especially to analyse
certain arguments often brought forward, and re
garded as based on indisputable principles, which
nevertheless appear to me involved in considerable
doubt and fallacy.

And though, in some instances,

they boast the sanction of names eminent in physi
ology and geology, yet the question is rather one of
general principles of reasoning than of precise scien
tific details ; and thus, without pretending to impugn
their science, I venture to call in question their logic.
In the first place, then, the belief in the essential Argument
for immuand inherent immutability of species, not only in the tability of
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speciesfrom present state of things, but as an eternal law of
permanence
of natural Nature, extending backward through all the countlaws.
less ages of the ancient earth, has been upheld con
fessedly on the limited experience of modern observa
tion, but thence extended by analogy in the same
way (it is alleged) as in ihe case of other great natu
ral laws.
But difference In
evidence.

This argument, however, appears to me altogether
unfounded.

Of the operation of other great natural

laws, through all the series of past ages, we have di
rect evidence.

The laws of gravitation, heat, light,

equilibrium, and the like, present positive proof of
their influence in the records preserved to us through
all geological time; whereas of the permanence of
species in those past epochs, except within certain
limits of particular formations, we have no evidence
whatever : on the contrary, the apparent phenomena
(to say the least) are all opposed to it ; and it is the
veiy question at issue, whether those perpetual
changes in species which we observe, are to be con
sidered real gradual variations in the development of
organisation, or to be explained in any different
way.
Mechanical

Again, in regard to the mechanical laws of the
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inorganic world, reasons can be assigned, and calcu- laws proved
by prtnlation appealed to ; whereas, in regard to organic life, cipies;
these only
the conclusions, such as they are, are wholly empiric empirical.
cal.
The case is by no means analogous (as some seem
to suppose) with that of the planetary perturbations.
They would argue that, as the law of elliptic motion
has held good, subject to those small deviations,
through all the past existence of the system, so the
permanence of species must have held good, allow
ing for like small deviations from type in occasional
varieties.

But the cases are obviously not parallel :

in the former, the perturbations are all parts and
consequences of the same principle and law of gra
vitation, perfectly understood and demonstrated by
calculation to be in long periods perpetually com
pensated, so as to preserve the system.

In the other

case, the law (if it were such), is merely empirical :
we know of no principle or reason for it.

The devia

tions are no part of it, or consequence from it ; nor
can their extent be predicted.

We know nothing of

any causes acting, nor of any conditions which confer
on it the character of necessity.
Again : the utmost extent of proof which can be
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adduced in support of a permanence of species
Dependent ' amounts to this, — that they are permanent so long as
on certain
conditions, some peculiar external conditions remain the same. If
those conditions were materially altered, no present
experience will enable us to predict the result.

In

past epochs we know that the conditions were re
peatedly altered ; and we know that certain changes
of species accompanied the altered conditions.

Now,

the stability even of the planetary system is constant
only as long as the same conditions remain.

Let

them be altered in the slightest particular, — let a
period, an eccentricity, or an inclination, of one
orbit, be changed, and the whole stability vanishes.
Within the limits of the existing period we observe
a permanence of species, just as much as we find
evidence of it within like limits in ancient periods of
the earth's history ; bXit beyond such limits of time,
and the influence of certain conditions accompanying
those changes, and differently affecting the several
species, we have no such evidence in the one case,
and direct apparent evidence to the contrary in the

Argument
from conformity to
experience.

other.
But, secondly, the chief argument always is, that
we ]iave «t no experience of such a thing " as change
no
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of species ; — that it is an arbitrary supposition " op
posed to all experience ;" and the like.

Now the

argument of " conformity to experience " is beyond
question the very basis of all induction, but it
requires some caution in its application.

And on ex

amining the argument, as here applied, we shall find
that there is a fallacy latent in the use of the
expression " we have no experience of such a
thing."

We may illustrate this by a familiar ex

ample.
We have " no experience " of the formation of Example
from the
coal. Yet in past epochs we know it occurred ; and formation
of coal.
it is accounted for by known and existing causes.
The submergence of forests, — the accumulation of
vegetable matter, — the compression of materials by
superincumbent masses, whether solid or fluid, — are
known natural causes, which do, or might, occur
within our experience or that of history.

But for

the consolidation of those beds of vegetable matter,
and their conversion into coal, the essential condition
has been the influence of immense duration and vast
periods of past time ; and of this, undeniably, we
can have " no experience."
To apply this remark to the question of organic J™™6"/6
it]
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time essen- changes : It is alleged we have no experience of such a
changes of thing as a change of species ; but we have experience
of the present uniformity of species subject to slight
and occasional deviations.
now acting.

This is a known cause

To how great an extent these succes

sive deviations might be carried in immense periods
of past time under changing external conditions, we
know not.
Thus this known cause, like that of the submer
gence of vegetable masses, conjoined with the influence
of incalculably vast periods of past time, mat be
fully competent to give results as remote from those
now every day seen, as the formation of coal has been
from what takes place in any submerged forest or
accumulation of vegetable matter in recent times.
correct
Thus the mutability of species in past epochs
statement
of the case, would not be a case impugning the doctrine of the
immutability of natural laws, or the appeal to expe
rience of established physical causes in accounting
for past changes; because the very nature of the
case essentially involves other elements than any nowentering into our consideration.

General experience

must be understood to include more than present
every- day experience ; and the advocates of transmu
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tation do not assert it absolutely, but only in in
definitely long periods of time.

They do not maintain

that it occurs under existing conditions, but only
under great and peculiar changes of condition.

Any

fair and correct statement of the case, then, must
include these qualifications.

We cannot say Hiat we

have no experience of a change of species in a due length
of time, and under adequate and appropriate changes
of external condition.
Thirdly, closely connected with the last argument, want of
experience
there is another consideration equally material, no argu
ment where
Supposing it true that we have no experience of a impossible
to be bad.
particular kind of event occurring, and supposing
at the same time it could be shown that, if that event
did actually occur, we could never (from the par
ticular nature of the case) have any evidence of its
occurrence, then it is clear the argument from want
of experience must fall to the ground : it would be
no proof whatever of the non-occurrence of the
event in question.

And, further, if there were a

show of reason, from analogy, that such an event
were likely to occur, still less could the absence of
experience be urged as rendering it incredible or in
admissible.
FF 3
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Example :
For example, we have " no experience," by
planetary
systems
round the vation, that any
J of the single
& fixed stars have
fixed stars, fary systems revolving round them. But it

obserrplaneis ad

mitted that, if they had really such systems, no
possible telescopic power could ever show them to
us.

Hence the argument from want of observation

goes for nothing.

But farther, the stars are self-

luminous and analogous to suns ; and by the same
analogy, they may most probably be surrounded with
planetary attendants.

On the whole, then, it is a

reasonable belief that they have such planetary sys
tems, though all experience is, and for ever will be,
wanting to prove it.
Origin of
Now, .with respect to new species, by direct calcunew species
could not lation, founded on a liberal assumption as to the
fall within
our exnumber of species, and the probable rate of their ex
perience.
tinction, it has been shown * that such an event as
the extermination of one species, and the substitution
of a new one in its place, must be an event of so rare
a character, that no noticeable instance of it could be
expected to take place within the range of our observation.
This argument is independent of the supposed

* Lyell's Principles, p. 682., 8th edit
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mode of introduction of the new species.

Hence it is Argument
applies
to be observed, that it applies equally to the case of equally to
tiansmutatransmutation as to any other supposed mode of ori- tion.
gination ; and the consideration arising is clearly
this — that if transmutation did really take place, we

could never expect to have any experimental evidence of
it.

If it did occur, it would not fall under our

notice : it is therefore no argument against it that
we have " no experience " of it.

The argument

from want of evidence falls to the ground ; and the
hypothesis is not, on this ground, incredible or inad
missible.
But, fourthly, still farther, let it be granted that if new
.....
. species did
such an event as the origination of a new species arise, no
possibility
were really to occur at the present day, within the of verifying
u.
possible range of observation; let us imagine that
some changes were actually going on within our own
times so as in any way to give rise to a really new
species, and we ask how could the fact ever be substan
tiated ?

To say nothing of such facts occurring in

the depths of forests and deserts, or in the recesses
of the waters, where no human eye could by possi
bility ever detect them, let us suppose that some
thing apparently of the kind were alleged to have
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been witnessed by some competent naturalist, what
could it amount to more than the existence ofsome new
peculiarity, which, supposing it allowed to constitute
the mark of a distinct species, could, after all, only
be affirmed to be newly discovered.
incredulity
Let us even suppose it were possible for such
on such a
subject.
processes to be watched and accurately examined,
how difficult would it be for even the most skilful
and unprejudiced naturalist to feel quite sure of the
real nature of the case!

How much more readily

would any other interpretation be put upon it than
that of a really new, distinct, and permanent modifi
cation ! or, rather, with what determined scepticism
would not its reality be denied, and with what abuse
and ridicule would not the unlucky observer be
assailed, who should venture to assert the occur
rence of such a thing as an actual observation of the
first beginning of a truly new species !
Absence of
The transmutationists suppose
changes
intermerr
° in external
uiate links, physical condition, affecting the characters of species :
these may be such as would tend to the extinction
of a particular species ; but some varieties of that
species might possess peculiarities better suited to
those changed conditions, and thus would be able to
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These would befew ; but they would propa

gate descendants in whom those characteristics would
be more strongly marked, sustained, and favoured by
the changed conditions.

Thus for a period longer or

shorter, as the external changes advanced, the old
form would die out, and these rare varieties would
maintain a struggling existence, until at length, the
state of things becoming more settled, and the type
determined in accordance with them, a new fixed
species would begin to increase and multiply ; and it
would be of such common and wide-spread species
alone that we could ever expect to find fossil remains.
Thus, they would reply to the objection that inter
mediate links and stages are musing—it is because
they were rare and transient.

The new species ap

pear in company with other older forms not closely
allied, still persistent, because not affected by the
changes.
These considerations may suffice to show how very
little any reasoning from the mere absence of evidence
will really avail in the case before us.

The objection

founded on it is, in fact, wholly groundless; and
there does not appear to exist any valid argument
to prove the general hypothesis of transmutation in
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Question
admissible. But viewing the question in a strictly phibetween
evolution of losophical manner, it necessarily brings us to the alorganised
beings out ternative, as a fair analogical conjecture,— if organic
inorganic life had a beginning, there must have been some stage
elements or
out of pre- at which there took rplace a *first evolution of animal
existing
forms.
forms out of inorganic elements; and the question,
more precisely stated, then becomes, At various, re
peated, subsequent intervals, corresponding to certain
epochs in the history of the globe, in order to give
rise to new species, did similar fresh evolutions take
place out of inorganic matter f or was it the case that,
when certain primitive stocks had been thus consti
tuted at first, they were also subjected to certain
laws of modification of form, to come into operation
under the particular combinations of external condi
tions which were to mark future epochs, and that so
new species were to be evolved out of the old?

The

choice between two such hypothetical ideas is a per
fectly legitimate subject of conjectural discussion and
difference of opinion; but it is inconsistent with all
inductive principles not to admit that one or the other
must be supposed.

But if the idea of a formation of

organised beings out of their inorganic elements
were to be preferred, still on any such hypothe
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the process is imagined to be carried on through
such a series of steps of gradual evolution as to differ
rather in name than in essential nature from the
idea of development out of pre-existing organic forms.
B ut farther, even if the very cautious inquirer if the ques
tion be
prefer altogether to dismiss and ignore the consider- ignored, it
is still a
ation of the question, on the alleged deficiency of physical
question.
satisfactory evidence, still, in the true inductive spirit,
he admits that it is nothing more than a mere physical
question which at present he cannot solve.

And on

the same grounds he would as strenuously contend
against the admission of any hypotheses derived
from other considerations, of a kind incompatible
with the great principles of natural order, and of a
nature beyond the domain of science.
Every advance in physiological discovery seems Law of
succession
to point to the necessity of an entire remodelling of of forms,
complex.
the very ideas of higher and lower organisation, once
so much dwelt upon.

The structural relations of

different species, more especially of what are called
the lower orders, are disclosed with increasing indi
cations of the real complexity of those relations ;
and we are thus, palaeontologically, led to a per
ception of the higher connections which some of the
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earliest observed forms of zoophytic * life may claim ;
while the true idea of progression, in any sense, is
clearly no longer to he recognised in any single line
of ascent from more simple to more complex forms,
but must be sought in some new and apparently
less obvious train of relation not as yet made out.
au earliest
At the same time, all such speculations are de
forms
destroyed, prived beyond reparation of that first essential to their
completeness, a knowledge of what were really the
earliest forms of life on our globe, necessarily de
stroyed and burnt up as they must have been in the
metamorphic and igneous rocks.

The known fossil

flora and fauna of any formation constitute a mere
fragment of what, by all parity of reason, we must
suppose to have been the actual series of organised
beings of that period ; and the aggregate of all these
known series are probably as small a proportion
of the whole of those which existed in still earlier
periods, and whose remains were in like manner
* As connected with these points, and more especially the develop
ment of fishes, the reader will find some able illustrations, refuting
many of the minute details of the theory of the " Vestiges," in a very
able article in the British and Foreign Medico-Chirurgical Review, Ko.
xxvl, April, 1854, p. 425.
But however open to criticism may be the details of particular phvsiological statements in the work referred to, the whole tenor of the
preceding discussion will show the degree in which I cannot but concur
in its broad philosophical principles.
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imbedded but, from the necessity of the

case,

have all been destroyed.

And, according to the

profound suggestions thrown out by one of our most
eminent philosophers, the destruction arose from the
action of the very same causes which occasioned the
elevation of strata, dependent on the effects of
central heat.
Assuming that the earth is internally hot, and at a
certain depth in a state of fusion, it follows necessarily
that if in any part a great additional weight is laid
on the exterior crust, the part below it will be
pressed down, and, besides elevating the beds at the
sides, will itself become more highly heated.

This

will be the case when, after a long series of ages, a
vast deposit has accumulated at the bottom of an
ocean : in proportion to the thickness of this deposit
will it press down the strata below it, till they become
intensely heated, or even burnt and fused, and thus
all the organic remains they may contain must be
obliterated and destroyed. Every stratum thus de
posited must have produced this effect on those
existing before it, and as the author expresses it:
" You see, therefore, that my object is to get at a
geological 'primum mobile' in the nature of a
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• vera caiwa,' and to trace its working in a distinct
and intelligible manner.

In future, therefore, instead

of saying, as heretofore, ' let luat from below invade
the newly-deposited strata (Heaven knows how or
why), then they will melt, expand, &c., &c.,' we
shall commence a step higher and say, * let strata be
deposited, then, as a necessary consequence, and ac
cording to known, regular, and calculable laws, heat
will gradually invade them from below and around,
and, according to its due degree of intensity at any
time, will expand, ignite, or melt them, as the case
may be.'
" According to this view of the matter there is no
thing casual in the formation of metamorphic rocks.
All strata once buried deep enough (and due time
allowed ! ! !) must assume that state, — none can
escape.

All records of former worlds must ulti

mately perish." *
Regular
laws from
unity of
type.

But the invariable relation of all the successive
forms to one primitive type constitutes the legitimate
and undeniable evidence of some regular order of
causes presiding over their production, operating
* Letter from Sir J. Herachel, in Mr. Babbage's 9th Bridgewater
Treatise, Appendix, p. 240. 2nd edit.
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through periods of time of enormous length, during
which old species have slowly disappeared by the
action of natural causes, and new allied species have
as gradually appeared beyond all doubt as much in
accordance with other equally natural, even if at
present unknown, laws — parts of the great order of
causes, in conformity with which these and all pos
sible physical events must have taken place.
In what has preceded, it has been, I trust, suffi- Recapitula
tion.
ciently shown that some of the arguments most
commonly adduced, whether in support of the " im
mutability of species," as supposed analogous to the
permanent laws of nature, or against their " muta
bility " as " contrary to experience," or in favour of
interruptions of natural order from apparent gaps in
the geological series, are all destitute of foundation,
fallacious, and untenable.
On the other hand, while these arguments, which
are those most commonly relied on against transmu
tation, are in my opinion completely refuted, we must
still remember it is but an hypothesis, there is still no
positive evidence to establish it as a demonstrated theory.
Yet as a mere philosophical conjecture, the idea of
transmutation of species under adequate changes of con
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dition, and in incalculably long periods of time, seems
supported by fair analogy and probability.
No necesTaken for what it is worth as a conjectural hyposlty to suppose^inter- thesis, it may be regarded as helping the general
order.

conception of some great principle of orderly evolution,
according to which the present as well as past sys
tems of existence have been produced out of pre
ceding orders of things, and as at least conspiring
with all truly philosophical considerations to disprove
the necessity for appealing to any sudden interrup
tions of order, or operations of an unknown and
mysterious kind, alien from all natural causes.

Conjectural
It should, moreover, be carefully observed that,
hypotheses
in subordi- though particular hypotheses of this kind may fairlr
nation to
broad prin- foe indulged in, regarded as such, yet an exclusive
ciples.
devotion to any of them may be prejudicial to the firm
grasp which the mind should rather seek to maintain
of the broad principle, the subordination of all events
to some general laws, however at present undiscovered,
based on the maxim that, throughout nature, what we
do not know must really be as much under the dominion
of law as what we do know.
True science is always ready to confess the failure
of existing means of investigation when a limit
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appears placed upon its advances, coupled, however,
with an assurance that that limit will some day he
passed.
It is legitimately within the province of inductive
philosophy to suggest conjectures as to the operation
of grander laws of vitality acting through the immense
periods of past duration, and of which, during the
brief and momentary duration of existing things, we
enjoy only the most partial, imperfect, and occasional
glimpses.
It is eminently consistent with the great principle Perma
nence of
of the uniformity of nature through all time, to unlty of
composlsuppose that like many lesser laws in the natural tion,
world, that of the existing permanency of species,
may yet he subordinate to a greater and more com
prehensive law of change, requiring such vast periods
for its accomplishment that no measurable portion of
time may suffice for the production of a sensible
amount of variation.
In the inorganic world we recognise the order of Position of
a theory of
scientific inquiry : first, chemical mineralogy examines develop
ment in the
the actual composition of the materials of the earth, order ot
sciences.
and their distribution in the composition of rocks ;
next, geognosy points out the actual order of superGG
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position of these rocks ; and lastly, geology, so far as
merely mineralogical characters and mechanical ar
rangement are concerned, traces the action of that
succession of mechanical causes which has given to
the several beds their peculiar character and structure
and has occasioned their relative order of superposi
tion.
If we look to the organic world, the same ought to
be the order and method of investigation.

We have,

in the first place, comparative anatomy and physiology
determining the actual characters and species of
fossil organic remains ; in the second, palaeontology
classifying them according to the respective periods
in which they existed, and tracing the epochs of
their apparent origin, abundance, and decline.
Causal
geology i
Causal
palaeonto
logy,

But the third stage of the investigation, and the
„ . . ,
...
science proper for it, is here as yet wanting : this is
that branch parallel to that of causal geology in the
inorganic department, whose province would be to
investigate the physical causes which successively
brought about thoso changes in species, just as depo
sitions, subsidences, eruptions, upheavals, and the
like brought about the changes in the inorganic phe
nomena.
To supply this deficient branch of science (as in
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all parallel cases), some crude conjectural and tenta
tive attempts would legitimately be, and in fact have
already been, made.

This is the place in the order

of sciences to assign to the theory of development ;
which, as proposed by Lamarck, precisely fulfilled its
purpose of a first crude conjectural hypothesis.

In

its details, it has of course been subject to refutation,
and has been replaced by other like attempts having
the same strictly legitimate object in view; — but
endeavouring to remedy its defects ; while they may
themselves be still open to criticism on many other
points : they stand in the same relative position as
the various Neptunian and Plutonic theories did to
causal geology before the announcement of Lyell's
principle. The science of causal palaeontology remains
to be constructed, but the speculations alluded to,
however faulty in detail, are all just and philosophic as
first steps in the right direction : they are eminently
useful in indicating, in some degree, the course to be
followed, and in pointing more distinctly to the object
to be aimed at, viz., the explanation of changes in
species in ancient epochs, by the analogies of pro
bable causes of such changes derived from actual
natural laws.
Ga 2
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Having thus far considered the general principles,
I will proceed briefly to glance at the more particular
views of some writers.
viempre '
Look>ng at the question in a perfectly dispassionate
vaient
manner, there appears to me a one-sidedness in the
censures, or at least, excessive cautions, often ex
pressed, against so hazardous an hypothesis as that
of transmutation, even by some eminent philosophers,
more than is warranted by sober philosophical con
siderations ; and in which others display more zeal
than can be explained by mere antagonism in a fair
scientific controversy, while they sometimes appear
to betray a singular degree of alarm at the bare sus
picion of a leaning towards the obnoxious theory of
development, as if their whole scientific, or even per
sonal, reputation were at stake.
Polemical
spirit of
some discunions.

Some, again, have taken up such questions in a
more determined controversial spirit, and have maintained in a tone of polemical acrimony, little to haTe
been expected on such a subject, that the phenomena
of new species are absolutely impossible to be ex
plained on any physical principles, or even by any
physical conjectures ; and must be ascribed to sudden
interruptions of the order of nature, connected with
the convulsions and catastrophes which overwhelmed
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all the old species, and were of a kind wholly heyond
the domain of physical causes or the limits of philo
sophical examination.
Such imaginations easily find favour with those Dogmatic
assertions.
who have some other object in view than mere philoso
phical truth ; and if somewhat faulty in their founda
tion, their weakness in reason is abundantly compen
sated by loudness of dogmatism and a preremptory
style of assertion that " species are real existences,"
and that " transmutation is impossible ; " all which
has an imposing effect when supported by the aid of
a kind of mystified eloquence, and seconding the
more awful denunciations so authoritatively pro
nounced against the heterodox speculations of the
developmental school.
But when (as we have observed) some of the Theories of
sudden oriopponents of transmutation do not content them- gination.
selves with mere negation, but assert another theory
of sudden originations of animal life, we have clearly
a right to demand of them some distinct statement of
their own meaning, some definition of the nature of the
theory they propose to substitute, and the process by
which they conceive the results to have been brought
about.
oo 3
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Let us, then, imagine the case in question ; among
other allied species already existing let us suppose
that a really different and truly new species has sud
denly made its appearance.

The individuals of this

new species are found living and growing by ordinary
means, and in all respects subject to the same regular
conditions as everything around them.

It is the fair

right and object of the inductionist to ask how long
have they continued in this state ?

Did the natural

process of growth reach back to their evolution from
a seed or an ovum ? or to wliat stages of early exist
ence or rudimentary evolution ? *
Altogether
If not derived from a parent, was the ovum formed
fanciful and
unintelout of its component elements already existing in
ligible.
matter around ? Was the organism gradually evolved,
or do those who adopt a different view really mean
* Mr. W. J. Hamilton (Address, Geological Society, 1856) question
my right to demand of my supposed opponents, a statement of bo*
they imagine species to have originated : but it will be seen on refer
ring to the text that all I demand of them is a * statement of their
own meaning " — in asserting a sudden origination which appears, on the
face of it, to have some meaning quite apart from any properly scraitific theory. He also retorts the same demand on me, but that denxaci
is already answered. I have already stated my view of the matter,
which may be described to consist in regarding the evolution of rcv
living forms to have taken place undoubtedly according to some deter
minate physical laws—if as yet unknown : —possibly by some process of
transmutation from existing organised existence, as a not unphiloeophkai
conjecture : or perhaps by origination out of inorganic elements : bat
at all events, viewing the whole question if ignored as incapable of
present solution, yet properly left as a physical question for future inquire
Vide p. 423.
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that it assumed its form suddenly, or that the entire
creature started into existence, full grown out of the
earth, as in the frescoes of the Vatican, or the im
agery of Milton*; or that it assumed a palpable exist
ence out of nonentity ?
If such be their meaning, all that the inductive Necessity
...
for proof,
philosopher asks is to see some slight proof for these
marvellous assertions, which he will be quite prepared
to admit if sufficiently verified; but must, after all,
ascribe to some action of regular physical causes as
yet unknown.

The " onus probandi " clearly lies

on those who assert such extraordinary hypotheses,
and not on those who, if they indulge in any specu
lations of the kind, are careful to found them strictly
on probable analogies, dependent on the great laws of
unity of composition and modification of parts ; but
in every case strictly conformed to the one grand
overruling principle, the universality of law, order,
and continuity, presiding as powerfully over the
earliest stages of creation as during its continuance
at the present moment, and applying equally to
organic as to inorganic existence.

* Tar. Lost, vii. 463.
oo4
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inconsistThus some scientific inquirers reject the idea of
eney of
such views, development or transmutation, because, as they al
lege, they find no evidence or existing instances of
such a thing to produce; yet, in its place they
assume a sudden production of full-formed animals
out of their elements, or out of nothing, which is
still farther remote from any possibility of proof
from experience, and even beyond all rational con
ception.

They discard one theory for want of proof

though easily imagined and understood, only to
adopt another which equally wants proof, and is at
the same time wholly unnatural and incapable of
comprehension.
Fallacious
Son*™

It i* Dut putting the fallacies above refuted into a
variety of vividly illustrated forms which constitutes
the staple of some very popular writers. We find it,
for example, pervading the work of Mr. H. Miller•
(already referred to).

To take a single instance, we

may cite that striking passage where he so graphically
describes the lake of Stennis, partly salt, partly fresh,
partly brackish, and observes that each portion has
its appropriate species of plants and animals, which

* Footprints, &c., p. 240.
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never have been found to exhibit any signs of change,
migration, or intermediate mutations, so long as they
have been observed, and the conditions of its several
parts have remained the same ; whence we are to
conclude that no such mutations ever are, have been,
or can be made, under any conceivable changes of
condition, and during any period of time, however
incalculably great !
The same writer upholds the truth of the gradual
" elevation of the types of being in the successive
stages or conditions of the earth, as corresponding to
those changes in the dwelling-place assigned to the
animal creation, and suited to their successively
improved natures."*

And it is his main object to

maintain that these changes were all of an isolated
nature, and that they all happened in an abrupt and
unconnected manner, inexplicable by natural causes ;
and this (it would seem) solely on the ground of the
alleged breaks or interruptions (as he considers them)
between different formations, which were before
considered.!
As to the mode in which these changes were

* Footprints, &c., pp. 283. 286.

t Sec above, p. 356.
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brought about, the author appears to proceed on the
ground that all scientific modes of explanation tmut
fail, because one such mode (in his opinion) fails ; he
therefore takes refuge in the assertion of immediate
and repeated sudden " creations," as the only way in
which the continued production of new species ought
to be spoken of, and even strongly denounces all
attempts otherwise to explain them.

And (unless I

misapprehend the author's meaning) it would seem
as if he seriously upheld the notion of animals being
thus produced full grown, since he expressly con
siders Oken's theory of development out of a monad
or infusorial point, sufficiently refuted by referring to
the existing size of the gigantic Asterolepis *, and
other fossil remains, which he assumes to have been
thus suddenly produced; as if, because they had groin
to that size, these creatures had never been in an
embryonic state, perhaps microscopically minute.
Physical

Legitimate science can never lead us to anything

all past
changes.

but higher generalisations of physical order ; it can
.
m
<•»•.>
never point to operations of a kind beyond regular
causes, or warrant a reference to hypotheses stamped

* Footprints, &c p. 119.
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with the professed character of mystery and inscru
tability, at an earlier, any more than at a later epoch ;
in the primeval arrangements any more than in the
existing maintenance of the organised world.

Where

we confess ignorance of intelligible truth, it is at once
absurd and presumptuous to create inscrutable mys
teries, and to put them forth as the conclusions of
science.

It is clearly preposterous to maintain that an

ancient event ill understood is an absolute deviation
from all natural order, merely becauso we cannot at
once interpret it; or that it is beyond all physical
causes, because we do not daily see instances of its
occurrence, by the action of such causes.
But, lastly, if it were granted that we could follow Explana
tion of
up the successive development of species even to a changes no
explanation
very remote date, it must be evident that this would of flrst
origin.
still carry us but a little way towards the real first
origin of all things, and would manifestly be but a
single step in the course of tracing backwards the
order of creation.

The question of the first origin

of organised life would still remain.

In reference

to successive forms and changes of life we have
the evidence of existing remains as the basis of our
reasonings.

But we have no such evidence of the
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Even if the idea of trans

mutation or any equivalent principle were granted
as to comparatively later variations, still the question
would arise, What and how many were the original
types from which these unlimited varieties began to
diverge ?

And how did the primitive germs of life

themselves originate?

Yet even on these points

theories have not been wanting.
Theory of
Lamarck.

Lamarck represents nature as continually engaged
^
in the gradual formation of the elementary rudiments
of all animal and vegetable existences of the simplest
kinds, which are afterwards compounded into more
complex forms.

These rudiments or monads are the

only things to which she gives birth directly.

He

regards them as probably of a distinct kind for each
of the great divisions of the animal and vegetable
kingdoms, and supposes that they are gradually de
veloped, but subject to material modifications from
the action of external causes.
Theory of

This theory is closely allied to that of Oken*,
* That remarkable work, the " Elements of Physio-Philosophy " of
Oken, has attracted some notice in this country, through the translation
of it published under the auspices of the Ray Society (1847). Its
nature is confessedly speculative and hypothetical. The author expressly
tells us in the preface that he wrote it off under " a kind of inspiration,"
and more than once refers to its deficiencies in proof from matter of fact.
With regard to the primary principle of organised life the author de

Essay III. § in.]

GENERAL CONSIDERATIONS.

461

which, avowedly of a speculative kind, and bearing a
metaphysical aspect in its first principles, is yet put
forth as a physical generalisation ; though from the
very abstract nature of the ideas and language em
ployed, it is difficult to estimate the precise evidence on
which it is supported.

The author's main principle,

however, appears to be the origin of all organised
life from a primary infusorial cell or monad, formed
out of an elemental substance, which seems to be
simply a compound of the admitted inorganic elements
of animal matter.

From the aggregation of such

cells the various organic structures are compounded,
and this he seems to regard as a process constantly
going on in nature.
It is sufficient here to glance at such speculations,
clarea it the object of his speculations to show how, by self-evolution of
the elements into higher and manifold forms, they become finally organic,
and in man attain to self consciousness. Man includes the represen
tation of all lower forms, and these again are but man disintegrated.
(§§ 10—19.) The grand principle is the origin of all organised life from
an infusorial cell, formed out of what the author terms the " primary
mucus," " schleim-suhstanz," or protoplastic matter, which, he says, is
" carbon mixed identically with water and air." (§ 898.) Decomposi
tion is only a transition from one life to another, which takes place
through this mucus, into which organised matter is redissolved. "Every
generation is a new creation." (§ 924.) Of this mucus a cell, cyst,, or
vesicle, is formed, called " infusorium," the primary germinal principle
in plants and animals. (§§ 930—943.) The author says, " No organism
has been created of larger size than the infusorial point, which is micro
scopic : all larger forms are developed, not created. By the aggregation
of such vesicles organised forms arise, which by successive combinations
of the more simple, produce ultimately the higher and more complex
structures." (§§ 958. 2961. 3161. 3175.)
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all essentially hypothetical ; these and others of the
like class are at least of use if they only serve to show
that there is nothing impossible or inconceivable in the
idea that such production of the rudiments of new
pfe may have gone on in accordance with a regular
physical system.
Inductive
However high we may ascend in the order of time,
inquiry
does not
it is still perfectly within the province of physical
extend
to a begin inquiry to endeavour to unfold the steps in the pro
ning of all
physical
cess by which changes in the order of things have
causes.
been brought about. It is within the limits of philo
sophical conjecture to speculate on the gradual ac
complishment of the great design of educing the
existing order of the universe out of former condi
tions, in whatever degree of obscurity the precise
modes of action may be enveloped by which it was
effected.
As far as we can trace backwards, even in imagina
tion, the succession of events into the depths of
primeval time, wo can only conceive them succeed
ing one another in determinate order, by the opera
tion of profoundly adjusted causes, whose nature
becomes less and less imaginable to us as we recede
into higher antiquity ; but we cannot draw any line,
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and say here the series began, or here all continuity
commenced.
To attempt to go back in imagination to an epoch All ideas of
a beginning
prior to all the changes of matter at which it was from other
sources.
first constituted or called into being, is what no in
ductive philosophy can warrant.

No analogy points

to such a beginning of physical causes.

Physical

philosophy always supposes at least some physical
elements in existence ; it cannot investigate or con
ceive a condition antecedent to nature, or the case of
its actual commencement.

No science can carry us,

even in imagination, into a state of arbitrary and dis
ordered influences ; a chaos has no existence in the
ideas or the vocabulary of the inductive philosophy.
A creation, in the same vocabulary, implies orderly
evolution.

If we entertain any ideas beyond these,

it can only be from sources of quite another kind.
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§ IV. — THE BEARING OF THE PRECEDING
ARGUMENTS ON THE THEOLOGICAL VIEWS
OF CREATION.

Theological jT was observed at the outset of this Essay, that
view of the
inquiry
the question of creation has distinctly a theological
keptdis^
J
°
tinct
bearing ; and it is no disparagement to such a view,
that in the preceding sections I have treated the
subject in a purely inductive and scientific light, and
have purposely abstained from introducing any refer
ence to those higher considerations, in order to lay a
more secure basis for any such applications, as well
as for meeting any objections alleged on religious
grounds.
Prejudice
It cannot be denied that any discussion of the
against
.
,
such specu- question of Creation, or any attempt to trace the
lations on
religious
probable history of the origin of the physical world,
grounds.
or of its organised productions, on merely scientific
grounds, has been often regarded, especially by a
certain class of minds, as having a tendency unfa
vourable to religion, and as being, in some degree,
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an intrusion into its province and an assumption of
its office. Such impressions, however, appear to
me to take their rise in the same common species of concePtl(
misconception of the relations in general between
science and faith, which, in so many other instances,
has resulted either in a lamentable antagonism and
hostility, or in futile attempts to combine them in
incongruous union, upon fallacious principles.
I have, in another place *, considered some instances
in which the discoveries of science are undeniably at
variance with doctrines which had become identified
with popular belief, or had even been erroneously
received as part of the established creed.

And

when any topics having a similar bearing, come
into discussion, if, on the one side, they are naturally
taken up with the zeal of religious prepossession, on
the other, they are often not fully examined ; they
are impatiently dismissed, or thought sufficiently
treated, if glossed over by a few vague, specious, and
evasive generalities.
There exists, unhappily, too great an unwillingness want of
_
open dison either side to meet such questions with perfect cussion.

* See Essay IL § il
H H
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The astronomer, the physi

ologist, or the geologist, for example, may be fully
enlightened as to the extent to which some of the
conclusions of his own science may clash with certain
received articles of popular belief.

But, devoted to

that science, and caring more to relieve it and even
himself personally, from hostile insinuations, than to
promote any higher views of truth, he more naturally
than philosophically seeks to conciliate the matter
in an ambiguous phraseology ; as if accepting literally
the irony of Lucian, who, after relating a story of a
philosopher having been maltreated by a mob for
attacking some of their superstitions, adds, — ** And
very justly ; for what right had he to be rational
among so many madmen ? "
suppression
But still more injurious to the cause of religious
of discos"
sion inju- truth is the course too often resorted to by the prorious to
religion.
fessed defenders of its cause, even in the present
times.

Not always duly alive to the actual spread of

intelligence, they cringe to the loud but ignorant
zeal of the few, and become followers in the train of
prejudice rather than its correctors and enlighteners.
They have too often yet to learn that, by continuing
to insist on dogmas which the advance of knowledge
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has discredited, and literal interpretations which the
discoveries of science have set aside, by adopting
fallacious compromises, or by discouraging and de
nouncing those open avowals which alone consist
with the reality of truth, and that free inquiry which
Christianity challenges — they are following a course
as unworthy in principle as it is short-sighted in
policy ; they are inflicting the worst injury on their
own cause, and are but strengthening the arms of
that sceptical hostility which they so strenuously
profess to oppose.
On the other hand, here, as in other subjects,
resolutely yet cautiously, to pursue the free course
of rational inquiry — and therein to follow truth, —
we may be assured can never lead to evil; while
every advance in real enlightenment, in proportion
as it is real, must of necessity cast its beneficial rays
equally over science and over faith.
In a former Essay * I have, it is to be hoped, suf- Evidence
...
of a moral
ficiently shown how groundless is the ignorant, but cause from
physical
common, prejudice that a reference to orderly evolu- causes,
tion and physical changes occurring according to de-

* See Essay L § v.
H H 2
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terminate laws is at variance with the belief in
design,— of which these laws are the very indica
tions ; that the appeal to physical causes has any
tendency to exclude a moral cause, — of which they
are in fact the evidence ; or that the higher we trace
the series of such causes, the further we postpone
the recognition of a Deity,— of whom that series of
causes is the very manifestation. And if we look back
to the order and succession of physical causes, and
trace the process of physical evolution in past epochs,
we obtain continually enlarging and accumulating
proofs of the same sublime inferences.
Evidence of
In the preceding discussion, we have seen that
science to
the suphysical inquiry traces the development of the existpreme
mind, not ing material world up to a certain point, and allows
to the act
of creation, us to conjecture a few stages beyond that; but
where analogy ceases to apply, or conjecture to find
materials, there all physical speculation simply termi
nates : it does not even point, however obscurely, to
any event beyond.
and in time.

Its province is Nature in space

With any class of ideas of a different

kind not referring to Nature, it has no concern.

The

inference, indeed, from all physical truth which im
presses us with the idea of Omnipresent Mind, is one
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everywhere presenting itself, as much in every phe
nomenon at the present moment, and in our actual
locality, as in the remotest points of distance in time
or space.

The physical evidence of Creation is uni

versal, but there is no indication of any one point as
its commencement.
The proofs to which I have referred in a previous
Essay * of the great Moral Cause of the universe, are
of a kind related rather topermanent and enduring evi
dence of the order of things, than to any inferences as
to special past acts or events, which may be imagined to
have been its direct manifestations at remote epochs ;
but any such supposed events would afford similar evi
dence only in proportion as they might be found evinc
ing a conformity to some high principle of order and
law.

The evidence of the material world points to

ever-existing Mind continually manifested in the ex
isting order of nature, as well as in all the successive
changes which we can trace through countless periods
of past time ; but which, in all their varied modifica
tions, present not the smallest deviation from one
great type of unity and harmony.

* Essay L § v.
B H 3
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Relation of
The question of " creation " in any philosophical
Creation
and Causa- sense, is closely connected with the view we take of
tlon.
" causation." According to the view here adopted a
physical philosophy traces " causes " in more gene
ralised relations of antecedence, not in any idea of
efficient power.*

It teaches us nothing of causation in

the sense of active agency.

It traces causes of ex

isting phenomena, " laws of laws," but not in the
sense of originating power ; such an inference is not
within the bounds or scope of inductive science.
From physical philosophy we neither have nor can
have any evidence of a beginning of physical causes.
The true argument does not rise to the idea of origi
nation of laws or production of being.

The real and

undeniable inference is that of universal reason or
intelligence pervading all nature ; and this not so
much a conclusion as the only language in which
it is possible to express the facts.
It is this inference extending through all past du
ration as well as the present, which constitutes the
true evidence of natural theology, and not any idea of
commencement or origin.

* See before, Essay L § v.
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Yet this view has appeared to some injurious to
natural theology, but only because they cannot divest
themselves of a lurking and unconscious adherence to
the notion of efficient causation as connected with its
truth.
Solely from the same erroneous notion, is derived Personal
agency.
the whole force of the objection before alluded to,
which, though often repeated in various forms, is iden
tical with that of Hume *, that from the indications of
design we cannot infer the creation of the world from
a personal agent, as we do in the instance of human
works from the like indications.

This, however, in no

way affects the real argument for mind and reason in
nature.
The same argument has been sometimes differently
expressed by saying that we cannot infer an act of
volition as in like cases originating in human volition :
to which the same remark will apply.t
Yet numerous have been the attempts (as those of
Chalmers and others) to reply by arguing for such
origination on the old and unphilosophical notion of

* Dial on Natural Religious Works, ii. 446.
| See Mill's Logic, L 371.
HH 4
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On the grounds here advanced,

these attempts are as needless as they are unsatis
factory.
M. Comte objects to natural theology that it makes
all phenomena dependent on volition, thus essentially
arbitrary and irregular : as indeed he might suppose
from the mode of statement commonly adopted.
Whereas the view here taken shows, on the con
trary, that the real inference of natural theology es
sentially depends on the fact that all phenomena are
invariably and universally constant and regular.
Belief in a
But what is here remarked in no way disparages
beginning
fr°h rtt" SU°k ^ea8, whether of origination, personal agency, or
volition ; but merely shows that to whatever extent
they are entertained, they are not ideas of philosophy,
but derived from other sources.

In a word, the

idea of a beginning of Nature in time is one which
no physical philosophy can teach us.

It is an idea

wholly deduced from other considerations.
Metaphysical argu.
ment

There are metaphysical arguments as to the irapossibility of conceiving eternal matter, because (it
is alleged) it must then be self-existent, and the
like.

Such arguments turn on the impossibility of

conceiving matter either to possess in itself a principle
of eternal existence, or to be the originator of its own
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existence. But to avoid this difficulty by inferring its
Origination from another self-existent being, is only to
involve ourselves in greater metaphysical difficulties ;
it being equally beyond the power of the human fa
culties to conceive any origination of matter out of
nothing : still more to conceive self-existence at all.
All arguments of this kind, however imposing in ap
pearance, when strictly analysed, are found to involve
ideas really beyond the province of human reason^
In point of fact, by far the mass of mankind have ob
tained their idea of " Creation," not from any such
arguments, but from the prepossessions of early in
struction, by which that term, with a certain reli
gious meaning affixed to it, has from childhood been
incessantly impressed on their ears and memory,—
though often but little deeper.
Thus, that from any testimonies of science we obtain Philosophy
and theobut a very unsatisfactory philosophy of creation must logy of
be fully admitted ; in fact, we have, strictly speaking,
no philosophy of creation at all ; we have only a phi
losophy of a vast and illimitable series of changes.
We cannot extend our view to an actual first origin
of things.
The case is quite different when we turn to asser
tions which convey not the philosophy, but the theology
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But these are entirely distinct, and rest

on a totally different kind of authority.

In a theolo

gical view, we cannot obtain any other ideas of the
subject than are conveyed in those modes of expres
sion, neither borrowed from inductive philosophy, nor
leading to anything in philosophy, but derived wholly
from other and higher sources, and to be understood
according to the design intimated.*
Nebular
theory ac
cordant
with the
design*

As to any speculations of science on the earliest
history
J of the formation of the world, such as the
nebular hypothesis, or any like supposition, in
reference to our present view of the subject, there is
only this to be said: in proportion as any such
theory (supposing for the moment it were established)
suggests an orderly evolution according to preordained
physical laws, so far it keeps in harmony with the
idea of Supreme Intelligence, and thus implies a
worthy notion (as far as a mere conjecture may
avail) of creative power and wisdom.

If we could

in imagination trace the supposed process through
any antecedent stages in a similar way, it would in

* These remarks will, I trust, sufficiently remove some objections to
my views, raised in a very able article in the Westminster Review, July
1858, p. 217.
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proportion afford a similar extension of such re
flections.
It suffices to allude to such hypotheses in connexion
■with the present subject, merely for the purpose of
remarking, on the grounds now referred to, how
entirely futile and irrational are those charges often
brought against theories of this kind, that they
have an irreligious tendency.
When from such remote contemplations we descend Subsequent
general
to the comparatively more accessible inquiry into the arrange
ments of
changes which have taken place in our globe and its our globe
indicative
organised inhabitants, it is fully admitted that the of design,
farther these successive changes have been investi
gated, and traced to determinate laws, — the more
links in the chain we can unravel, — the more they
are always found to disclose the evidences of cre
ative wisdom and design.

But, when we speak more views of
origin of
precisely of " Creation," in the sense of the com- ufc and of
new species
mencement of organic life — and especially of the in relation
to the Mm
introduction of new forms of life, — it becomes more argument.
necessary to examine the bearing of the theories of
their origin on the cause and argument of religion,
whether natural or revealed.
Since, on the high principles just referred to, the No real in
terruptions.
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truly inductive philosopher cannot suppose any such
idea as that of a real deviation from unity of plan,
so he cannot but feel assured that such an event as
the introduction of a new species, or even the first
origination of life, could be nothing of an arbitrary
kind, but must have been part of the great order of
preordained causes whose pervading influence es
sentially distinguishes creation from chaos ; and
in which any apparent interruptions can only arise
from our confined apprehensions of the vast scheme,
essentially one.
Unity of
The evidence of palaeontology throughout such
plan
^
*~
through
inconceivably vast periods, is of the most overpowerlncalculable
periods
of Wa force. The simplest contemplation of the facts
past
time.
of ancient organic life shows that even those forms
of the earlier epochs which are the most dissimilar
to any existing are all of one family with them.
Throughout these unfathomable depths of primeval
time which it transcends imagination to conceive or
arithmetic to express, the organic world is, and
always has been, emphatically one : modelled on one
plan, and amid all diversity exhibiting one common
feature of a grand recondite and comprehensive unity
of design ; or, as CErsted has expressed it, " The
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animals and plants of former periods are all different
emanations from the same great thought."
Equally emphatic are the opinions expressed on
this point by some of our most eminent men of
science.
. In continuation of a forcible passage before quoted,
Professor Owen goes on to observe, " To what
natural laws and secondary causes the orderly suc
cession and progression of such organic phenomena
may have been committed, we as yet are ignorant.
But if without derogation of the Divine Power we
may conceive the existence of such ministers, and
personify them by the term nature, we learn from
the past history of our globe that she has advanced
with slow and stately steps, guided by the archetypal
light, amidst the wreck of worlds, from the first em
bodiment of the vertebrate idea under its old Ichthyic
vestment, until it became arrayed in the glorious
garb of the human form." *
To this noble passage I cannot forbear adding the
single comment that, according to my view, not only
" without derogation of the Divine Power," may

* On Limbs, p. 86.
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we entertain the ideas so beautifully expressed ; but,
if there be any truth in what has been before ad
vanced, so far from anything derogatory, such a view
constitutes the very proof and manifestation of that
power, and is just what enables us legitimately to
trace its operations'— as alone we can worthily
trace them — in the indications of law and unity,
order and system ; while without such evidences of
Universal Mind and Supreme Reason, arbitrary in
tervention might be only irresistible fate, and sudden
revolutionary changes and convulsions only atheistic
anarchy.
Again, it would, perhaps, be impossible to find a
more truly admirable exposition of the case than in
the following sentence from the pen of one of our
first living philosophers: — "For my own part I
think it an inadequate conception of the Creator to
assume it as granted that His combinations are ex
hausted upon any one of the theatres of their former
«xercise ; though in this, as in all His other works,
we are led, by all analogy, to suppose that He
operates through a series of intermediate causes ; and
that in consequence, the origination of fresh species,
could it ever come under our cognizance, would
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be found to be a natural, in contradistinction to a
miraculous, process; although we perceive no indi
cations of any process actually in progress which is
likely to issue in such a result." *
As in the natural world the only indications we Evidence
have of the operations of the Divine mind are those in physical
.
evolution.
manifestations of order ; so whatever we ascribe to
the same source we can only conceive as worked out
in accordance with the same great principles.
The real question in any such cases is not whether Question
not as to
certain events or processes are or are not to be the fact,
but the
traced to the Divine will and counsels — for that is mode of
Divine openot denied by any reflecting inquirer,— but simply operation.
whether the mode and method of the Divine opera
tion can be either absolutely discovered, or even
reasonably conjectured, to have proceeded in this or
that particular path.
A rational physico-theology teaches that the suc
cession of forms of organised life on the globe, up to
the first origination of all animated nature, were acts
of the Divine will, wisdom, and power, in precisely
the same sense as the revolutions of the double stars
* Letter from Sir. J. Herschel, in Babbage's 9th Bridgewater Treatise,
Appendix, p. 226. 2nd edit.
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and planets, the daily tide, the fall of rain, the ascent
of vapour, the action of the sun's light and heat, and
all other natural phenomena, regulated by similar
recondite laws, are direct and immediate acts of
the same Divine will, wisdom, and power,
creative
And, indeed, to approach still nearer to the idea
power con
stantly
of origination or production, we may find creative
manifested.
power as strictly and properly exemplified every
day in the marvellous process of evolution of animals
and plants out of a mere microscopic germ or
embryo, as in any events of past times.

Those

events may perhaps appear preternaturally magnified
to our intellectual vision from the medium of un
fathomable antiquity through which we view them ;
but we may be assured that simplicity is as sure a
mark of the Divine operations as grandeur ; and
that equally in the present as in the remotest epochs
of the past.
Professor Sedgwick (in a passage partially quoted
before, p. 415.) observes: "If it be affirmed that
the origin of the organic world was determined by
law, we believe the proposition true; partly on
the strength of what seems sound analogy; for if
the organic world be governed by law, we cannot
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believe that it commenced without law : partly on
its obvious adaptation to the existing laws of the
organic world ; partly also on the ascertained historical
development of the forms and functions of organic
life during successive epochs, which seemsto mark a
gradual evolution of creative power manifested by
a gradual ascent towards a higher type of being."
Understanding the term " creative power " in the
sense before defined, as simply expressive of our
ignorance on scientific grounds of the mode of origina
tion of organic life and its varieties, and allowing for
a doubt as to the progressive scale, I thus far entirely
agree with the able and eloquent Professor.
He continues, however : " But when it is affirmed
that the successive parts of the great organic se
quence are related to one another only in the way
of material cause and material effect, we test the
proposition by an appeal to facts and experiments —
the last appeal on all questions of natural science —
and on the strength of this appeal we deny the truth
of the asserted proposition."
But, as above shown,* in this instance we cannot

* § iii. p. 434., a teg.
II
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make the appeal to experience : and because we can
not reproduce the conditions: thus the absence of
evidence proves nothing either way: the sole appeal
we can have is to general analogy, and the broad,
undoubted, incontestible ground of the continuity
and uniformity of nature.
Again, in a subsequent sentence, the author ob
serves: "Those who exclude from their creed all
conception of a personal and intelligent God in
nature, must believe that dead inanimate matter
may, without external aid and by its own inherent
powers, work itself into what is vital, sensitive, and
intellectual."

In this, again, I entirely concur, pro

vided we keep strictly to the distinction that the
belief referred to is part of our " creed "—that is, is a
matter of " faith," not of science.

But considered as

a point of physical inquiry, there is nothing contrary
to legitimate analogy in supposing vitality infused
into dead matter under certain preordained com
binations of conditions : still less in imagining that
vitality continued under changed forms of organised
matter.
But there are some particular instances which have
been often dwelt upon as putting the question to a
more distinct test, and which may be perhaps more
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peculiarly suggestive to those who have not been
prepared to take the more enlarged view of the sub
ject on first principles.
To take only a single instance, rather by way of instance,
illustration, we may refer to the multitudes of infusoriae and animalculae whose existence is restricted
and peculiar to artificial products made by man, and
must have been consequently introduced at dates not
only subsequent to that of man, but continually
recurring.
Now, the question of their origin involves equally
remarkable consequences whichever way it is viewed.
If they are " developments " of existing allied species,
only modified so as to suit the particular conditions
under which they exist, a principle is conceded which
cannot be consistently refused in other cases.

If

they are the result of special interventions to
bring them into existence out of nothing, they
constitute such a multiplication of miracles as the.
most strenuous advocate must disavow ; and after all,
according to all acknowledged principles, a miracle
continually and regularly repeated ceases to be a
miracle.
Theories of the physical evolution, or origination. Objections
112
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to physical of new species in past epochs of the earth's history
theories of
evolution, have been specially the objects of censure and
denunciation to some eminently religious writers ;
and they have been sometimes condemned with a
degree of warmth and violence which clearly indi
cates the admixture of a larger element of religious
prepossession than of reason.*

But even in a reli

gious point of view it is, in truth, by no means easy
to see on what substantial grounds such vehement
opposition can have arisen.
Objections
unreason
able,

So far as the evidences of natural theology are concerned, it would follow, from all that has been here
advanced, that those evidences, so far from being dis
credited, could but receive increasing confirmation in
proportion as any physical theory might be substanti
ated, which would give us a deeper insight into those
secondary processes and laws by which the Divine
* Such accusations are often very unfounded. But when they are
imagined subservient to a sacred cause, truth and Tact, justice and
candour, are too commonly looked upon as secondary considerations, or
rather the disregard of them would seem to be considered as only the
more praiseworthy evidence of religious zeal.
One of the most striking instances of this kind of religious vituperation
at the present day has been that of the incessant attacks made on the
"Vestiges of Creation," on the alleged ground of the impious and
atheistic tendency of its speculations.
Now whatever may be thought of the theory or speculations of that
work as such, nothing can be more utterly and palpably unjustifiable
than the charge of an irreligious tendency against a work in which almost
every page is replete with expressions of the most devout homage to the Divine
power, wisdom, and goodness.
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will and plans were worked out, and which are to us
the manifestations of such designs.
But, perhaps (as in other instances elsewhere confusion
of ideas.
noticed*), nowhere has the confusion of thought
respecting "causation" been more misleading than
in reference to the subject of Creation, giving rise
to the constantly reiterated but absurd accusation
against all theories which aim at tracing the series
of physical events as far back as possible towards
the origin of things, that they fly to " second causes "
in the desire to avoid the acknowledgment of a
" First Cause," or that they endeavour to get rid of
a Creator because they seek to trace more in detail
the steps by which His work is carried on.
Such often refuted cavils are, however, constantly Bigotry,
revived by a certain class of minds ; indeed, every
advance in discovery or philosophic speculation from
the days of Galileo downwards, has been, as a matter
of course, accused of having an irreligious tendency. f
* See Essay I. § v.
f With a certain class of religionists every invention and discovery is
considered impious and unscriptural —as long as it is new. Not only
the discoveries of astronomy and geology, but steam, gas, electricity,
phrenology, mesmerism, political economy, have all in their turn been
denounced ; and not least, chloroform. Its use in parturition^ with
admirable sense and consistency, has been anathematised as an infraction
of the penalty pronounced on Eve 1
Axago mentions that when the equation of time was first introduced,
II 3
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Every successive step made good in bringing Nature
under the dominion of law, is stigmatised as setting
up Nature instead of God, — as if we could trace
Him except through Nature ; and as referring
everything to mechanical causes instead of the
Divine will,— as if the recondite system of physical
causes were not the very evidence of that Will com
bined with Supreme Wisdom.
The same
And we may observe, that if the supposition of
objections
must apply original adjustment superseding continual interposito all
physical
tion be objectional in the instance of a succession
theories.
of varied forms of species, evolved by some processes
and in accordance with some fixed law as yet
unknown, it must be equally so when evinced in
other instances better understood ; for example, in
the "stability" of the planetary system, the " con
servation of areas," or even the very " inertia "
which keeps up the planetary revolutions, or, indeed,
throughout the whole system of the physical world
referred to an invariable system of laws originally
imposed, and by the combinations of which all actual
phenomena are brought about.

If perpetual inter-

and the clock affirmed to be more true than the sun, it was denounced
profane.
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vention and constant new volition be the only
religious view of the matter, we ought to discard
Laplace and Newton and go back to Kepler's " vital
forces " and spiritual beings spinning the planets in
their orbits, or Descartes' World of Vortices ani
mated by the Divine Soul.
Others have denounced all theories of physical Objection
as leading
evolution as leading to and implying Pantheism, an to Pan
theism.
accusation, if possible, more strange and groundless.
Even in a theological sense, the question between de
velopment and successive " creations " is simply
whether the Creator be supposed to construct a
machine which, once adjusted, shall go on fulfilling
its work, or one which at successive periods shall re
quire repeated manual interposition.

But the asser

tion that the universal machine is so constructed
as to require no interposition, has really nothing in
common with the Pantheistic theory, which (to carry
on the same metaphor) would assert that the machine
is not only self-animated, but is itself the artificer and
source of its own parts and movements.
But the main source of the difficulty and objec- objections
to develop*
tions which have been felt, on religious grounds, ment the
ory on docagainst any theory of the evolution of organised trinai and
114
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existence by the agency of natural causes, is their
supposed repugnance to particular views of theolo
gical doctrines, and the declarations of Scripture on
which those doctrines are founded.

DiscreIn a former Essay * I have adverted to the question
pancy
between
of discrepancies between science and the language
Scripture
and geology, of Scripture generally, and have referred more espe
cially to that notable instance of it — the irrecon
cilable contradiction between the whole view opened
to us by geology, and the narrative of the Creation in
the Hebrew Scriptures, whether as briefly delivered
Even where from Sinai, or as expanded in Genesis. In the minds
other
doubts re
main,

of all competently informed persons at the present day,
after a long struggle for existence, the literal belief
in the Judaical cosmogony, it may now be said, has
died a natural death.

Yet many are still haunted

by its phantom, which perpetually disturbs their
minds with apprehensions equally groundless, on col
lateral points.
Most rational persons now acknowledge the failure
of the various attempts to reconcile the difficulty by
any kind of verbal interpretation ; they have learnt

* Essay II. § n.
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to see that the " six days of thousands of years "
have, after all, no more correspondence with any
thing in geology than with any sane interpretation of
the text.

And that the "immense period at the

beginning," followed by a recent literal great catas
trophe and final reconstruction in a week, is, if
possible, more strangely at variance with science,
Scripture, and common sense.

Yet, while they thus

view the labours of the Bible geologists as fruitless
attempts, they often do not see that they are fruitless,
not because they fail in detail, but because they
proceed altogether on wrong grounds and in a wrong
direction, and thus remain under the dominion of
the same radically mistaken prepossessions, which
lead to not less unhappy misconceptions on other
allied topics.
Well might Humboldt* speak of geology as "now
finally abstracted, on the Continent, at least, from
Semitic influences."

But in this country it may be

hoped a better epoch is beginning to dawn, as it
must do, in proportion as men reflect on the real
basis of their reasonings, and learn to apprehend

* Cosmos, 1st tnnsl. p. 288.
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clearly the distinct grounds on which science and
Christian belief respectively repose.
Evolution
And if to the general truth of the immense continot more
opposed to nuous series of slow gradual and local formations
Scripture
than all
constituting the earth's crust, disclosed by geology,
geology.
we add the grander theoretical inference, that all the
varied modifications of animal life were equally pro
duced according to some regular scheme of physical
causes ; or, if the more imaginative speculator should
think that he can identify that scheme with certain
physiological indications of rudimentary evolution, —
it is impossible to see in what respect the latter class
of views can affect religious considerations more than
the former, or be more opposed to the letter of the
Mosaic description than they are.

Yet there are

those who seem to view these last ideas with more
peculiar apprehension.

The

discrepancy cannot

really be greater whether we adopt any physical
theory of the mode of origination of successive forms,
or whether we reject all such speculation.

In a

word, those who understand and accept geological
truths at all, and admit the palpable contradiction to
the Old Testament without prejudice to their faith,
cannot with consistency make it a ground of objection
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to any hypotheses of the nature of the changes indi
cated, that they are contrary to Scripture.

They are

in no way more so, than all geology is.
The idea which is often attached to the word idea of
/-!•>»
•
ii•
creation
" Creation, as meaning a calling into existence out out of
nothing.
of notliing (as already observed), rests wholly upon
certain metaphysical arguments * which it is no part
of my design to discuss.

But with reference to the

opinions of those who lay so much stress on the letter
of the Bible in such points, I would merely observe
* The doctrine of the origination of matter out of nothing has been
upheld on various metaphvsical grounds; but it has received peculiar
support from the speculations of Oken, in his work before referred to.
(Elements of Physio-Philosophv, by Lorenz Oken, M. D., Prof. Nat.
Hist. Zurich. Transl. by G. A. Tulk, M.R.C.S. Published by the
Kay Society, 1847.
His whole theory rests, in the first instance, on certain views of what
is termed " Mathesis " and " Ontology," which consist in deriving the
original existence of matter on the principle of the algebraic formula
0 = + -, or "out of nothing there is something," which is applied in an
hypothesis of antagonistic principles of existence, under certain con
ditions neutralising each other, but under others evincing independent
existence.
From metaphysical principles of this kind the author deduces the
existence of an "eternal self-consciousness, which is God" (§ 61.), and
even the mode of his existence leading to the doctrine of the Trinity
(§ Again,
67.). on similar grounds, introducing the agencies of heat, light,
ether, and especially " polarity," from a combination of these with the
antagonistic ideas before mentioned, he derives monads, and thus the
world's development out of nothing by processes which, he says, arc the
exact " Genesis of Moses," terminating at length in the creation of man.
(§ He
958.).
ascribes the existence of the universe in the first instance to the
Divine will: "God spake and it was" (§ 63.) And, again, "God has
made heaven and earth out of nothing. God has not found matter coeternal with Himself, and, like an architect, arranged this to His fancy;
but he has out of His own eternal omnipotence by His will simply evolved
the world out of nothing into existence." (§ 167.) But all this will not
satisi'y the bigots, who set down Oken as an atheist !
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that, whatever may be the value of other arguments
in support of it, it is wholly destitute of any founda
tion in Scriptural authority.

The word which in

Genesis and elsewhere, is rendered "create," has
been pronounced by eminent Hebrew scholars* bj
no means to bear the sense above mentioned, being
only a stronger or more intensitive form of expression
of the idea of making or fashioning.

While other

passages leave the idea at least equally indefinite;
if, indeed, they do not in some sense refer to preexistent matter. +
Organised
Moreover, in the particular instances of the creabeingsnot ,
formed out tion of animals and plants, it is notorious that in the
of nothing.
very language of the Mosaic narrative, the aquatic
animals are described as being brought forth out of
the waters \, as the land animals and plants are out
of the earth, and man especially, as formed not out
of nothing, but out of " the dust of the ground."
Thus, at any rate, those who maintain that the first
individuals of all new species were always brought

* On this point the reader is referred to the authority of Dr. Puaey is
Buckland's Bridgewater Treatise, i. 24.
t See t. g. Heb. xi. 3.
i Gen.i. 11. 20. ; ii. 7.

Essay III. § iv.]

THEOLOGICAL VIEW.

493

into existence out of nothing, can at least have no
shadow of Scripture authority for such a belief.
But the most strange and inconsistent part of the inconsist
ency of rewhole seems to be, that those professing such literal peated
creations.
adherence to the Mosaic narrative should utterly dis
regard it in having recourse to so many successive
repetitions of the work of creation in different epochs,
when the whole drift and purport of that narrative
is manifestly and palpably directed to the one special
object of representing the whole as a single creative
act, begun and completed in the six natural days, with
peculiar and emphatic reference to the final cessation
and rest on the seventh.

Yet more inconsistent are

those who contend for the primeval Sabbath, and yet
uphold the seven periods of unlimited length !
The prevalent theology is too deeply immersed in Scriptural
. ....
,
...
. .
representaan indiscriminate and unthinking Bibliolatry. But tions
adapted to
even on the fullest admission of inspiration, the the state of
knowledge.
slightest rational reflection must show the unreason
ableness of looking for indications of the inspired
character of Scripture, in relation to any other sub
jects than those of its proper spiritual communica
tions ; and even these in the mode of their introduction
are always specially adapted to the apprehensions and
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condition of those to whom they were addressed, and
always to be applied subject to the due discrimination
of circumstances, times, parties, and dispensations.
Thus,> more rprecisely
to the subject
to creation
J with respect
r
J
in the New 0f « Creation," the writers of the New Testament,
Testament.
doubtless adopting themselves the existing belief
respecting it, yet never dwell upon that belief in
detail*, nor insist on any of its peculiarities.

They

refer to it, in fact, only in a general sense as opposing
the superstitions of heathenism f, and teaching the
Gentiles that the elements of the material world,
which, either directly or under various mythical per
sonifications, had been the object of their worship,
were, in reality, the creatures, not the Creator, to
whom alone worship was to be given.

The only

specific references made, are those of a more elevated
and mysterious nature, involving no physical ideas,
but referring the work of creation to the Divine
Logos X ; probably in refutation of the speculations

* We may except one solitary instance (an exception which eminently
proves the rule), when the Apostle is specially arguing with the Hebms,
and, referring to their belief in the Divine rest on the seventh day, applies
it figuratively to the future and everlasting rest of the faithful. (Heb.
j John i. 1. ; Col. i. 16. See Dr. Burton's Bampton Lectures, p. 112.
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of the Gnostics ; or, as some think, in giving a
Christian sense to them.
To the same kind of misapprehension may be Belief ii
traced — but even with less appearance of reason — date1©?
the zeal with which the belief in man's recent origin gin?
on the earth has been maintained, and the suspicion
and animosity excited by even a hint or conjecture
at any possible higher antiquity of the race.

The

prevalent belief in the very recent origin of man,
geologically speaking, depends wholly on negative
evidence.

And there seems no reason, from any

good analogy, why human remains might not be
found in deposits corresponding to periods immensely
more remote than commonly supposed, when the
earth was in all respects equally well suited for
human habitation.

And if such remains were to

occur, it is equally accordant with all analogy to ex
pect that they might be those of an extinct and lower
species.

The only real distinction which marks a

supposed " human epoch " is not the first introduction
of the animal man in however high a state of organi
sation, but the endowment of the animal with the
gift of a moral and spiritual nature.

It is a perfectly

conceivable idea that a lower species of the human
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race might have previously existed, destitute of this
endowment.
From the
The belief in the recent date of man is usually
Hebrew
chronology. adopted from the received Hebrew chronology, itsej
(as is well known) open to critical difficulties.

But,

indeed, to those who imagine the Bible authoritative
in matters of philosophy or chronology, there is no
limit to inferences of this kind.

There are some,

even, who believe that the " permanence of species *
is a Scriptural doctrine, because it is said that
plants " after their kind " " have their seed

in

themselves I "
Objection
as to the
origin of

But the idea of a physical process of origination
of organic life has excited a more peculiar opposition,
on the ground that it would include man and his
descent in the general category, and represent the
human race as at some remote period gradually
developed out of an inferior species, which, it is
alleged, savours of materialism, and lowers the

Physical
moral dignity of man. Now, agreeably to what was
origin of
man inde advanced in a former Essay*, it must, I conceive,
pendent of
his moral appear, that in proportion as man's moral superiority
nature.
* See Essay I. § il, and Essay II. § B.
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is held to consist in attributes not of a material or
corporeal kind, or origin, it can signify little how his
physical nature may have originated.

The same

moral superiority may equally belong to him whether
originally evolved out of any form of lower organic
life, or out of a clod of earth.

All truths relative to

man's moral or spiritual nature, in proportion as that
nature is held to be of an immaterial kind, must be
allowed to be entirely independent of any theories of
the origin of his animal and material existence.
The difficulties felt on this subject by some seem objection
with regard
mainly to arise out of the belief as to man's pri- to the pri
meval state
meval state. But even the Mosaic account, it is of man.
admitted by most interpreters, altogether refers, not
to man's physical constitution, but to the peculiar
spiritual nature given to him ; expressly described as
" breathed into him " * by a special act, and which is
generally conceived by divines to have constituted
" the image of God," J in which he was made ; and
from which, according to the received view, he fell ;
all which can surely in no way be affected by what
may have been his animal nature or origin prior to

Gen. ii. 7.

t Gen. i. 27.
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that spiritual creation ; as it refers to that part of his
nature which is spoken of expressly as distinct from,
and independent of, his physical constitution and ma
terial organisation.
But if we look to the New Testament view of the
matter, it will be perceived that the Christian argu
ment assumes man in a state of degradation and sin,
from which it would elevate and transform him by
the renovating power of divine grace.

As to any

previous state, or the origin of that depravity, StPaul, even in adopting the representations of the
Old Testament, dwells on no details, but directs the
whole stress of his argument, not to the physical
history or origin of the evil, but to enhancing the
greatness of the deliverance from it, and points to
Adam only to lead men to Christ.*
Does not
Thus the adoption of philosophical views of
really affect
.
the docorderly evolution will not be found to impugn
trine.
religious doctrine. Thus the theologian can have no
ground for denouncing such physical speculations
as impious or subversive of scriptural truth.

Were

theories of development ever so well established,

* Rom. v. 20.
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they would not affect those doctrines ; they do not
even contravene the letter of the physical repre
sentations of the Old Testament to as great an
extent as all geology does, and still less do they
offer any opposition at all to the more spiritualised
representations of the New Testament.
To urge objections,

however, on

theological objections
brought
grounds against such theories has been a popular forward by
Mr. Hugh.
topic with a certain class of writers ; and it constitutes Miller,
the main object of a work, already referred to, which
has attained a more especial reputation among those
who adopt such theological views as those just glanced
at, or who conceive physical theories necessary for
the support of religious faith, — Mr. Hugh Miller's
" Footprints of a Creator," &c.

So far as the

author's observations bear on real points of geology
and palaeontology, they are characterised by his wellknown acuteness and power of illustration.

Yet

throughout the whole we cannot but observe that
the polemical spirit and avowed theological bias with
which it is written cannot but weaken the authority
of many parts of his physical argument.
The author introduces with great effect remarks
on the high organisation of the early fishes, on which
KK S
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he is so well qualified to dilate, and which he enlarges
upon with so much animation as furnishing indu
bitable "footprints" of the Creator; — that this is so
every reader will most willingly admit, but in what
sense it is more peculiarly so than is supplied mby the
contemplation of any other organised structures, or
why more so than if a successive development were
made out, it is to my apprehension impossible to
conceive.
The author, though a very strenuous theological
champion, is yet candid enough to allow that the
theory of transmutation, if established, would not be
absolutely "atheistic;" yet he considers it hardly
less destructive to religion, because he conceives
(unless I mistake his meaning) it would make the
human soul a part of the mere development from the
material world ; and again, because it is opposed to
the doctrine of man's primeval innocence *, though
in what way it could affect the former doctrine
more than the fact of man's natural birth from a
parent does, or (in accordance with what has just
been said) how it is at all related to the latter tenet,
is equally difficult to perceive.
* Footprints, &c., p. 17.
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There are many who in their zeal for the authority Origin of
objections
of the Old Testament overlook, or, indeed, seem in narrow
Judaical
altogether ignorant of, the better views disclosed in views,
the New ; and it is to this Judaical school that Mr.
H. Miller's theology seems traceable, as appears in a
more special manner from some remarks towards
the conclusion of his volume. But, without diverging
into irrelevant particulars, I would only observe,
with regard to the pervading principle of his work,
that the author appears to consider the entire question
as one between the idea of Divine operation, and
what by a very common confusion of thought he re
gards as antagonistic to it, the principle of natural
law and order, and censures " those who would
transfer the work of creation from the department of
miracle to the province of natural law, and would strike
down in the process of removal all the old landmarks
ethical and religious," * as if the great principle of
natural laws and the order of physical causes were
not as entirely the emanation of the Supreme Mind,
as any supposed intervention could be, and, in fact,
the only true proof of it.f
* Footprints, Sec., p. 17.
t I will add the following expressions in a letter from a friend as a
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It can only be in the want of a more worthy aprpreciation of the true nature and real independence
r
of Christianity that we hear denunciations of more
enlightened views as " removing the landmarks of all
religious and moral obligations," because the autho
rity of the Decalogue and the Sabbath is thus invaded,
which, however, a slight attention to the language of
the Apostle of the Gentiles must convince any un
prejudiced inquirer has been in modern times un
happily mixed up with Christianity in a way directly
opposed to the whole spirit and tenor of his teaching.9
Nor can it fail to be observed how miserably low
must be the notions entertained of the grounds of
moral obligation, if they can be supposed implicated
in a question as to the process or order of the physical

commentary : " Seeing the Creator in His laws seems an idea worthy of
a Christian philosopher. A Hindoo wants a god made for him by the priest,
before he can understand or will allow the idea of a God : and only such
a one should demand in natural theology, the occasional making of a new
animal out of mud."
* The practical influence of these Judaical views displayed in the
spirit of Sabbatism, is sometimes unhappily exercised even over science.
Humboldt justly satirises "the English Sunday, on which it is sinftd
after Saturday night at twelve o'clock to read off a scale," as having
destroyed the value of an important set of magnetic observations.
(.Cosmos, 1st transl., note 113. to p. 188.) Yet extensive tables of certain
observations are still printed in which every seventh entry, instead <S
degrees, minutes, and seconds, is filled up by the word " Sunday ! " It
would be a curious calculation to find the real value of a mean deduced
from such a column !
On this subject the reader is referred to my " Essav on the Law and
the Gospel," Kitto's Journal of Sacred Literature, No. ft. April 1848, and
to my two Sermons, " Christianity without Judaism," 1856.
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Whether those grounds be regarded as

connected with intuitive and immutable natural
principles, or whether they be referred to the simple
authority of Christian precepts, the moral law of the
Gospel built upon faith, they must be equally inde
pendent of all theories of creation and of the Judaical
law.
In connexion with this subject, one other argument successive
may here be noticed because it has been dwelt upon ^de°an
by some writers of eminence — the application of the forming
supposition of " Successive Creations," in the sense Cle*"
of interruptions, in support of the belief in miracles
generally ; but this argument (apart from the hypo
thetical nature of the events assumed) will easily be
seen to be of very little force, when we recollect
that these so-called " creations " were, by supposition,
events constantly recurring, and essentially different in
their entire nature and circumstances from any alleged
miracles, wholly unconnected with any revelation,
and according to the very terms of the assumption,
they were the commencement and establishment of a
series of natural results, of which (according to the
view commonly adopted) miracles are professedly the
violations.
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Those, indeed, who think it more satisfactory to
adopt that view of miracles, which has obtained the
sanction of so many eminent and orthodox divines * —
(assuming the question of testimony) that instead of
interruptions they are really to be regarded rather as
instances of the observance of some more compre
hensive laws unknown to us, — will of course see
little value in such an argument as that just referred
to, but will naturally feel it much more congenial to
their ideas to fall in with the more elevated conctptions of law and order presiding over even the
earliest changes and evolutions of the organic
world.
It is probably in reference to the species of argu
ment just mentioned that Mr. H. Miller expresses
his opinion that in the present age "the battle of
Does not
affect the
evidences
of Chris
tianity.;

the evidences will have to be fought on the field of
physical science ; " f but if it be on the fair field of true
inductive philosophy the victory will clearly be on
* This view has also been remarkably elucidated by Mr. Babbage
(ninth Bridgewater Treatise, ch. viii.) from the nature of " laws inter
mitting," as exemplified in several parts of mathematical analysis and
in his own calculating engine — that is to say, a mathematical formula,
or a series of mechanical movements — is originally so constituted and
framed that it shall give a long series of results of one continuous cha
racter, but at some one point shall exhibit a singular apparent interrup
tion of that series or deviation from it which is nevertheless really as
much a part of the scries as any of the more regular terms.
f Footprints, p. 21.
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the side of law, design, arrangement, and subordina
tion of causes, as the true exponents of supreme
creative power and wisdom, and the real evidences
of natural theology.
With regard to those of Christianity, in the
opinion of some approved divines they mainly rest
on the internal and moral proof which it carries
with it ; and the more the age advances in real
enlightenment the more will its purely spiritual
claims be evinced, as wholly independent of those
adaptations of an earlier dispensation, restricted,
as they were suited, to the condition, the ignor
ance, and wants of a particular people in longpast ages; but which, nevertheless, even at the
present day, are still by many strangely regarded as
if they were designed for permanent and universal
truth.
The Christian doctrines, from their very nature,
are conveyed in the language of the spiritual world ;
they belong altogether to a higher order of things ;
and where they may be [expressed as in any degree
related to material objects or events, these repre
sentations cannot now be canvassed in detail, nor
fall within the province of physical investigation:
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what are expressly described as supernatural mys
teries, are, as such, exempted from physical difficulties.
The truths they embody shine calmly by their own
heavenly light, like the stars above the brighest il
luminations on earth.
All external evidences must necessarily vary in
their nature, force, and application, as addressed to
different ages and persons of different capacity;
unless so adapted, they must fail in their object
And this accords with what we find was the
actual method and practice of the founders of
Christianity in their appeals to the different parties
and classes of mind they addressed.
The evidences of natural theology (such as they
were in that age) are expressly recognised by
the New Testament * ; and it is, therefore, in entire
accordance with its spirit that we follow them out
at the present day in any more extended specula
tions to which we are led by improved science, and
by which we may be able better to elucidate the
order and method of the visible creation.
Natural
Though it is the attribute of Divine truth to be
theology
progressive one ancl the same for ever, it is no disparagement to
science.
* See Bom. L 20. j Acta xiv. 17.
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that invariableness that natural theology should be
progressively changing in the aspect and character of
its evidence, with the improvement and advances of
those sciences on which it is founded; and thus
leading to more enlarged and worthy conceptions of
the Infinite and Supreme Intelligence, which can
not but exert a beneficial influence on the views
subsequently formed of more particular doctrines.
Thus to shrink from any investigation because it
may seem to disparage hitherto accepted ideas, or
to unsettle old convictions, is a mere mark of weak
ness and timidity on the part of its advocates which
is inconsistent with the resolute pursuit of truth, and
can end in nothing but endangering the very cause
they seek to serve, and yielding up the vantage
ground to their opponents.
To recapitulate and conclude : as in the existing conclusion,
condition of the material world, in those phenomena ^Jm"" of
which are best understood and most perfectly inves- ^upu"n
tigated in all their laws and relations, it is that we deriyprohave the highest and most indisputable evidences of
the Supreme Moral Cause ; so in regard to the past
in the same way, where we can best trace the steps
and processes by which the changes have gone on,
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there we recognise the true evidences of creation.
Yet it is the very reverse of this view which a certain
class of writers would seem to uphold.

They would

seek the proofs of creation, not in the hnown, but in
the unknown, regions of Nature ; and precisely in
those instances where we are least able to trace order
and system in the Divine design, there they think
we should most properly find its evidence ! that we
should acknowledge its proofs rather in the ignorana
than in the knowledge of those recondite laws by
which its reason is manifested ! that we should behold
the Deity more clearly in the dark than in the light;
— in confusion, interruption, and catastrophe, mart
than in order, continuity, and progress.
Parallel in
If in travelling in a strange country we see around
buman
governug the signs
ments.
& of order and security,
J civilisation and
improvement, law and justice, maintained without
the violent or visible interference of authority or
force, we immediately infer that we are in the terri
tory of a firmly-established, wise, and beneficent
government.

But if we pass into another district,

where all these signs are wanting, — where we find
the country in a convulsed and tumultuous state, the
social machine unhinged, and the arm of power cfc
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played only in coercion, — if we should be told that
this district was subject to the same government, we
might reasonably doubt or deny it; assuredly we
should not infer it.

But most certainly, if the

lawless and convulsed state of the country and
the display of arbitrary force were to be pointed
out to us as the special proofs and indications of
such dominion ; — if our guide were to say, " Behold
here the proper display of the majesty of the law, —
here the true evidence of the greatness and wisdom
of the ruler, of which you see nothing in the peaceful
territory," — we could only regard it as a mockery.
Yet such is the argument of " The Footprints," and
other popular works of the same class.
Imagined interruptions of preordained order for interrup
tions of law
the introduction of new forms of life, so far from interrup
tions of
evincing perfections, must appear rather like evidence,
blemishes in the beauty of creation; marring the
picture by blots or blanks, where we should fail to
follow the outline or trace the artist's design, — how
ever we might, from the surrounding parts, conjecture
its continuity.
If, in following the track of a person, we for a Evidence of
footprints.
time lose sight of it in broken ground, and after-
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wards regain it, it would be absurd to say that we
discover his footsteps in tbe broken ground, because
we may infer that he must have passed over it ; so
we see the rational evidence of creative power anc
wisdom wherever we can trace the particular steps,
laws, and processes by which its operations have
proceeded ; but where the order of causes may be as
yet hidden from us, to say that there especially we
recognise the " indications " and " footprints of the
Creator " is a contradiction.

These are exactly the

points in which those indications are wanting.
wanting
Through all past time we discern everywhere the
only in the
origination footsteps of the Creator, — in all extinct as well as
of new
species.
all living organic structures, modelled upon one
plan, —.in their marvellous affinities, all linked in one
chain, — in the whole scheme of one continuous
series of causes in which they are united, — every
where, except only in the mode of their origination,
because that is not as yet traced to its law ; there
alone — these footsteps are, in consequence, at present
concealed from us, though even there analogy points
to them through the principle of orderly evolu
tion.
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Science demonstrates incessant past changes, and The begin
ning a
dimly points to yet earlier links in a more vast series matter of
revelation.
of development of material existence ; but the idea
of a beginning, or of creation, in the sense of the
original operation of the Divine volition to con
stitute nature and matter, is beyond the province
of physical philosophy ; it can only belong to that of
faith, and find expression in the language of inspi
ration.
But though we know not what was the beginning, Order the
Divine
or will be the end, of created things, and though the archetype,
whole of the present, equally with the past, be but
changing phases of existence, and the material
universe itself be but perishable and transitory, —
yet law and order existed before them, and will
continue after them ; harmony and symmetry are
permanent and eternal,— the archetypes of the Divine
plan, — the very impress of that Supreme Reason
and " Wisdom," * which " was set up from everlast
ing ;" which " when He prepared the heavens was
there," and " when He appointed the foundations of
the earth was by Him ;" the Divine Logos of the

* Prov. viii. 23. 29.
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Christian Genesis *, who " was in the beginning with
God, and who was God : by whom all things wes
made, and without Him was not anything made that
was made."

* John i. 1.
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No. I.
On Inductive Reasoning.
Note to pp. 6. 13.
The well-known passage in which Aristotle * analyses
the logical nature of inductive proof, and its relation to
syllogism, is confessedly not only obscure, but seems to
involve a contradiction, especially in his contrasting syl
logism and induction in one place, and yet showing that
induction may be reduced to syllogism in another. The
difficulties of the case have been elaborately discussed by
Dr. Whewell.t Aristotle's view is simply reducible to
this, — that when an inductive argument is put into the
form of a syllogism, it necessarily involves, as the major
premise, the assumption that all objects of the kind, of
which some are enumerated are like those enumerated in
the particular respect specified. With this assumption
formally introduced, the syllogism is perfect in point of
form. This is exactly what is pointed out by Arch
bishop Whately.J Or, in other words, it amounts to

* Anal. Prior, ii. 25.
X Logic, bk. iv. ch. i. § 1.

f Camb. Trans, ix. pi. L
1LI
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saying that the argument of induction cannot be re
duced to a syllogistic form except by formally making
this assumption.
The only real question involved is, as to the means of
arriving at the truth of this assumption. But it is a
main consideration often overlooked, that the truth of
the premises, or the source whence we derive them, is, in
the language of logicians, a matter wholly " extra dictionem," and with which the syllogistic theory, as such, is
no way concerned. But if we proceed to consider the
origin of this assumption, it is no doubt arrived at by a
process of reasoning and abstraction. Aristotle says it
is necessary voeiv — to conceive it by an intellectual act.
The question is as to the nature of this act ; and this
is what I have above endeavoured to elucidate.*
Mr. Mill questions the principle of this assumption,
and, in some respects, opposes the views of Archbishop
Whately f, yet seems to admit that every induction is
or is not valid according as the particular instances ad
duced are or are not sufficient to make it allowable to
draw the general inference. But it may be asked whether
to decide this in the affirmative is not, in fact, equivalent
to making the assumption in question ?
It is also important to bear in mind another distinction
(which Mr. Mill himself has elsewhere admirably illus
trated and insisted on J), viz., that, between the de facto
origin and sources of our convictions, on the one hand,
and the logical order into which they may be analysed
* On this subject the reader is referred to an acute discussion in a
small work entitled "A Delineation of the Primary Principles of Rea
soning," by the Rev. R. B. Kidd. London, 1856, p. 256.
X lb. i. 267.
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on the other, they differ as a physician's prescription
differs from a chemical analysis of the ingredients.
With respect to the peculiar " inductive principle "
maintained by some, it is alleged that we have a certain
inherent principle of knowledge, which nevertheless re
quires for its operation the exhibition of a certain amount
of external facts ; and this has been eloquently compared
to the inherent powers of vegetable life, as in a bud, to
develop to a flower; yet the external influences of sun,
rain, &c., are not less necessary to its action. Or, again,
in the same way, the eye, constructed as it is, could, not
see without light ; or, otherwise constructed, could not
see in the light.*
But all these illustrations, apt and imposing as they
are, are after all of little real force, if the first assump
tion, that we have such a distinct internal power, is
shown to be unnecessary, and that there is nothing
really peculiar in the case, as has been attempted in my
first Essay, § i.
The general assumption that the mind has a power of
inferring with certainty more than actual experience
warrants, presented in a variety of forms of illustration,
forms the substance of various speculations on this ques
tion ; all which, I believe, are capable of analysis, and
therefore ought to be subjected to it, up to simpler prin
ciples. The favourite practice is to avoid this labour, by
setting down everything as & peculiar ultimate principle.
Thus, Descartes speaks of the " seeds of truth which

* See an able article in the Edinb. Review, Jan. 1852, p. 28. ; also
De Morgan, Formal Logic, p. 32.
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exist naturally in our souls- " * Others have contended
for innate "capacities," not ideas, and have asserted a
combined action of these capacities with the experience
of the senses, as leading to inductive generalisation.
A proof of such intuition is often alleged in mathe
matical axioms, or in the deduction of necessary truth
generally, on which I have commented at large in my
" Essay on Contingent and Necessary Truth," before cited,
and I conceive have indicated that they may be reduced
to simpler elements requiring no such theoretical assump
tion.
In those parts of these Essays which bear on metaphy
sical questions, I have adverted little, if at all, to their
degree of accordance or discordance with those of the most
celebrated metaphysical writers. This has arisen chiefly
from the wish to avoid going into controversy, or appear
ing to advocate the tenets of any particular school. But
a few remarks may seem called for by the importance of
some of the topics adverted to, in extension and conti
nuation of those above offered.
In what I have advanced, more especially on the " in
ductive principle," and on the nature of "causation"
(differing from the views often maintained, at which I have
glanced), it will be seen by readers versed in the writings
of Kant, that some of the topics discussed run very
nearly parallel with those of his celebrated investigations.
It may therefore be advisable to add a remark or two, as
to the degree in which my ideas may seem to resemble,
or to be opposed to, those of so eminent a philosopher.
* M6thode, p. 5.
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In general, as to the physical sciences, Kant observes
most truly, that when they first assumed a truly philoso
phic form, in the investigations of Galileo, it became clear
that man is not the passive disciple, but the judge of
nature," * starting a priori physical problems ; that such
principles of reason exist in nature, and thus physical
science and induction are not mere empiricism, but
founded in reason.
I need hardly remark how exactly this agrees with
the eloquent observation of CErsted quoted in my first
Essay, § t, or how fully I concur in, and have endeavoured
to analyse and illustrate, the same truth. The " principles
of reason " which "exist in nature" are undeniably
brought out by our abstractions, whence we can reason
downwards, and in many cases predict physical results ;
but there must be an original abstraction from expe
rience, to lead us to those natural principles.
The question of the origin of our knowlege, and how
far it is or is not entirely derived from experience, as
is well known, is largely discussed by Kant, and forms, in
fact, the basis of his researches.
When, in the introductory part of his work, he asserts
that " no knowledge precedes experience, all commences
with it," he yet draws the distinction between " com
mencing with experience " and " coming from it," which
he illustrates by the example, " Every murder supposes
a murderer." Here experience furnishes one element,
the matter of knowledge — the ideas of a murder, of a
murderer ; but the other element, the formal part (as he

* See Cousin's Lectures on Kant, transl., p. 19.
x. h 4
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calls it), is equivalent to the assertion " Every change sup
poses a cause of change," which, he says, surpasses ex
perience, yet could not commence without it. This
element he considers to be derived from the mind itself,
or to arise a priori. " Every event must have a cause,"
is a maxim which " anticipates all future experience, and
is independent of all past experience," though even here
one element, " change," is derived from experience, but
the other, " necessity," is not.*
Nothing, I think, can be more clear or masterly than
Kant's reduction of the question to the wider and es
sential point of the difference between contingent and
necessary truth : and it seems in complete accordance
with his own views if we advance one step further,
and remark the correspondence of this distinction be
tween that of " experience," which is " contingent," and
the logical deduction of one truth from another, which is
" necessary ; " and this I believe constitutes the entire
idea of " necessity," — necessity of reason, which is wholly
relative to some previously established truth.
We may, if we please, analyse the inference (in the
case supposed) up to the maxim " Every event must have
a cause," though we do not in practice so deduce it.
But taking the theoretical analysis (observing that
the word " cause," as here used, involves no opinion as to
the abstract nature of causation,) it refers to a mere
inference from the general observation of changes, that
they are connected in a series, which is a generalisation
from experience, and " surpasses experience " only in
the same sense as all inductive conclusions do.
Or we may, if we please, set out from some higher
* Seo Cousin's Lectures on Kant, transl., p. 23.
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abstraction from experience, the idea of " an event " in
general. When we have formed this abstraction, and
defined it at our pleasure, we may reason upon the defini
tion so formed, and may come to the conclusion that
every " event," in the sense assigned, must be preceded
by another. Whatever may be the nature of this defini
tion and the reasoning upon it (supposing it logically
correct), the conclusion will have the same degree of
certainty, and no more, with that of the original abstrac
tion of the idea of an " event."
Kant, when he proceeds to the more full analysis of
the question (as is well known), recognises two sources
from which all knowledge is derived : (1.) the " sensory,"
which is merely recipient and passive, and gives repre
sentations or, what Cousin renders " intuitions " of phe
nomena ; (2.) what is rendered " understanding," but seems
to me to correspond to Locke's "abstraction," which is
active, and forms " conceptions " or " notions," and
"spontaneously developes itself." — The study of mental
operations belonging to the two respectively, and hence
termed " Esthetic " and " Logic."
It is, I apprehend, to the closer analysis of the 2nd
faculty, corresponding to " abstraction," that the solution
of the whole difficulty of what has been termed the
"fundamental antithesis" of all philosophy — that be
tween sensation and idealisation — may be referred.
Any seemingly preliminary general assumption, such
as " Every event must have a cause," is no really d priori
idea. In the first processes of induction we do not
adopt any such generalisation ; it is the result of the
exercise of abstraction and comparison, by whicli we
gradually and insensibly come to anticipate the senses,
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and often, indeed almost always at first, erroneously. In
a word, " necessary truth" is nothing but " necessary
consequence ; " and this is purely a matter of logic —
the result of a series of abstractions combined together.
That the general must include the particular, is merely
an essential part of the idea and process of abstraction.
Experience collects particulars ; abstraction or genera
lisation, so far from adding anything which experience
does not supply, in fact takes away all the points of
difference, and leaves only the points of resemblance as
the naked abstraction or general idea. It is only with
ideas thus abstracted that we can reason.
The ideas of time and space are, I believe, not formed
at all till after long experience ; they then result as
highly generalised abstractions. Consciousness is, I con
ceive, nothing else than an abstraction from continual,
universal experience. Kant connects the idea of time with
that of consciousness, as on this view would be the case.
On these grounds I agree with him, that " a complete
analysis shows that every thought can be directly or
indirectly traced to the ' intuitions,' and consequently to
the sensory." *
As to the idea of space, he observes, " How can there
be in the mind, before any objects whatever have been
presented to us, an internal intuition which shall deter
mine the conception of such objects ? It must be that it
exists in the subject as a formal capacity of being affected *
by objects, and of receiving from them by this means an
immediate representation, that is to say an ' intuition,'
— a form of the external sense." f
* Cousin's Lectures on Kant, transl., p. 41.

f lb- P- 49-
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Nothing can be a more distinct exposure of the notion
of ideas or truths existing originally in the mind, though
perhaps the phraseology employed is not so clear as
might be wished. Grounded, however, on these distinc
tions, Kant classifies all sciences under the two heads of
those derived a posteriori or empirically from experience,
such as the natural and experimental branches ; and
those investigated a priori, as arithmetic, geometry, &c.
In particular, he contends that the mathematical sciences
involve the principle of identity, but carefully dis
tinguishes that they do not originate out of it ; it is only
a necessary condition of their deduction.*
When Kant observes that the idea of " space exists in
the subject as a formal capacity," &c., it is surely saying
nothing more than that the power of abstraction exists
in us, by which we form such a representation or idea.
Reid and others have asserted " innate capacities,"
instead of innate ideas, which seems to me to add very
little to the explanation of the case. I believe that all
supposed a priori principles are really reducible to the
results of what Kant recognises as the active principle
(abstraction), superadded to the " sensory " or receptive
to which last they must, however remotely and indi
rectly, trace their first origin.
The distinction between science observational and
abstract, a posteriori and a priori, I believe to be merely
one of degree : in the lowest collection of familiar facts
there must be idealisation ; in the highest deduction from
a first principle, that first principle is a result of gene
ralisation — of abstraction from particulars originally ac* Cousin's Lectures on Kant, trunsl., p. 32.
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quired by observation and experience external or internal.
The reasoning downwards is necessary reasoning ; and
thus the result is relatively a necessary truth. In many
instances we can arrive by two or more such courses at
the same result : where we follow deduction from a
highly simple first principle, there we have the more
purely necessary positive science ; where from a lower,
or only from the lowest, there the less pure and necessary,
and the more contingent.
This is what I have endeavoured to exemplify in several
parts of these essays, especially Essay I. § I. pp. 21. et seq.
As to the principle of identity in mathematics, I have
elsewhere, as I conceive, shown that identity of quantity
is not the essential idea, but difference of operation on the
same quantity,—that the general expression, in a word, is
not the celebrated a=a, but f (a)—<p (a) where the func
tions or operations designated by f and <f> are essentially
different.
V. Cousin, in commenting on those portions of Kant's
principles just referred to, does not conceal his hostility
to the "sensational" school; and is not sparing in
animadversions on Kant whenever he discovers in him a
leaning towards its doctrines, or in expressions of triumph
when he thinks he can adduce Kant as an auxiliary
against it.
Cousin insists mainly on the assertion that all induc
tion rests on the primary assumption of the stability of
the laws of nature, which he says is beyond all experience,
and attacks the sensational philosophy as inconsistent ia
admitting, as he conceives it must do, this principle,
-observing that " the necessary cannot follow from the
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contingent." And here he considers Kant's views as
tending directly to the complete overthrow of sensation
alism, in admitting this first principle.*
He also objects to Kant's making consciousness depend
on the sensory, as supposing it, thus, passive and recep
tive, which he regards as absurd and contradictory.
As to causation, Kant, though generally upholding
Hume, yet censures him for decrying a priori principles
as fancies of the imagination and originating in nothing
more than a habit explicable by experience and its laws,
and thus purely empirical, and in no way characterised by
necessity or universality. " To support this novel opinion,"
Kant says, " he appeals to the commonly adopted idea
of the relation between causes and effects," and infers that
there is no real necessary relation on a priori grounds.
Thus, e. g., no a priori principle could teach us that the
sun's rays would melt wax and harden clay, whereas Kant
contends that we can infer a priori that something has
preceded the facts in question, and that they are due to
some constant law, though it is for experience to deter
mine what law. Hume, he contends, erroneously concludes
the contingency of the law itself from the contingency of
the actual cases of its application, and hence reduces the
principle of causality to mere association of ideas and
contingent relations.^
That we can and do infer that all phenomena are due
to some constant law, that everything in gradation may
be traced to successively higher principles, as Kant
most truly affirms, is precisely what I have here con
tended ; and this is what I conceive must be super* Cousin's Lectures on Kant, transl., p. 32.

t lb. p. 152.
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added to Hume's principle of mere " invariable reference,"
in order to give a just philosophical view of the Dature
of causation: but still all this is purely the result of
successive abstraction.
The objections thus referred to seem to me to be com
prehended in a very small compass, and to be all of a
kind to which the remarks here advanced on the in
ductive principle furnish a sufficient re ply. We do not, I
apprehend, even pretend to " derive the necessary from
the contingent." The necessity of any conclusion rela
tively to the premises, is merely a part and consequence of
the nature of abstraction ; and there is no other necessity
in any truth. The very highest abstractions are od\j
results of experience, co-extensive perhaps with human
thought, and hardly separable from our nature.
" That all the phenomena of nature are referrible to
some constant laws," is an universal truth, no further
necessary than the necessity of reason makes it.
Perpetual extensions of the principle of natural law,
more and more comprehensive, are being constantly
worked out, often only in abstract theory, which may
perhaps long wait before it receives confirmation from
observation. These necessary deductions, unlimited by
any material boundaries, all, however, set out from some
truth of experience, however remote and simple, and
cannot be more necessary or certain than it is.
In connexion with the same topics a recent small pub
lication, " An Inquiry into Speculative Philosophy,"
by A. Vera, late Professor in the University of France
(1856), demands a brief notice.
The disparagement of Bacon with which the author
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commences, in fact, turns upon denying what no one
does or can assert ; viz. that he was the inventor of the
inductive method. It may even be true that he did not
essentially improve upon its principles. But surely praise
enough remains to him, to have been the first to assert
and apply it as a philosophical method, to the subversion
of the then prevalent scholastic systems, as well as to point
out the systematic course which must be pursued in its
actual application to the extension of physical discovery.
With respect to the nature of the inductive method it
self, M. Vera dwells, with the same emphasis as so many
preceding writers have done, on the primary difficulty of
the source of inductive generalisation. I venture to
think that if he had bestowed attention on my first
Essay, § I., he would at least have acknowledged it as
offering an attempt to explain that difficulty on principles
strictly accordant with a sound analysis of mental pro
cesses without assuming any peculiar a priori principles
whatever, and which, if insufficient, should at least be
shown to be so.
That induction, even in its lowest stage and degree —
the mere collection of facts — implies ideas, not mere
sensations, I quite agree with the author in asserting. No
act of observation of the senses is complete, or capable
of any application — in fact, cannot be said to be accom
plished at all — without idealisation.
If writers on induction, proceeding on what is impro
perly called the " sensational theory," have omitted to state
this, or have currently used language which might seem
to imply the contrary — this is doubtless a fault, — yet I
believe that generally, if not expressed, this meaning is
always understood.
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But to suppose generalised ideas as previously existing
in the mind, and the like, appears to me to involve the
too hasty and needless assumption of a gratituous hypo
thetical principle, whereas I conceive I have shown, in
Essay L § i., that the whole is resolvable into simpler
elements.
The author's disparagement of mathematical and phy
sical science (pp. 22. 65.), if understood as referring to
the want of clear metaphysical views, in the establish
ment of first principles and their methods of reasoning,
evinced by too many elementary writers, I freely con
fess, has much foundation ; this evil, indeed, I have my
self endeavoured to expose and, I trust, in some parts of
the subject to remedy, — especially in several papers in
the Memoirs of the Oxford Ashmolean Society. Yet the
singular way in which the author himself represents
several points of mathematical science, e. g. as to cur
vature (p. 66.), central and tangential forces (p. 24.),
the pendulum (p. 25.), &c., seems to imply misconception
of the nature of the case of a kind very similar to those
of his master Hegel, which have received so full a re
futation from Dr. Whewell (Cambridge Transactions,
1349.)
M. Vera thinks that pure induction can constitute no
real science properly so called, physical or metaphysical
(pp. 18. 21.), since its highest principles and generalisa
tions are professedly derived from the same origin of ex
perience (differing only in extent and degree) as the
lowest collection of sensible facts. Hence the boasted
claim of physical science to a high, and even to the only,
positive scientific character, he conceives, must fall to the
ground. I trust, however, that the view taken in the
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1st Essay may suffice to relieve inductive science from
this charge.
No. H.
On the question to which I have referred *, respecting
the supposed peculiar vital principle, I have great satis
faction in referring to various productions of Dr. Car
penter, especially his article " Life," in the Cyclopaedia of
Anatomy and Physiology ; his Essay on the Mutual Re
lations of the Vital and Physical Forces (Philosophical
Transactions, 1850), as well as to his Principles of General
and Comparative Physiology, 3rd Edit. Chap. iii. Dr.
Carpenter has not only shown that the principle of the
" Correlation of Forces" may be applied to those concerned
in the production of vital phenomena, but has recently
argued for its extension to mental operations in so far as
these take place automatically, t. e. independently of the
will. See his Principles of Human Physiology, 5th Edit.,
Chap. xi. Sect. 6.
In a communication with which Dr. Carpenter has
favoured me, it appears that he views the relation be
tween the mental and physical nature of man, as much
more close and intimate than I have represented it in the
passages here referred to (pp. 76. 258.), and thus ap
prehends that we differ much on that point. But in fact
I do not at all insist on the degree of such connexion or
relation. I have only contended that, to whatever extent
it be supposed, it in no way affects the moral and reli
gious view of the subject, which rests wholly on other
In Essay I. § u. p. 07.
M M
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evidence, and refers to considerations wholly distinct tx
kind. To this effect I have now added a paragraph in
p. 77.
No. m.
Note to p. 97.
The anomaly of retrograde motion presented by the
satellites of Uranus, has been very recently shown to
extend to the satellite of Neptune, though much less
highly inclined, from the observations of Mr. LasseH, as
discussed by Mr. Hind.* Thus the anomaly is likely to
cease to be one, and to become a part of some greater
law affecting in this manner the outer planets of our
system ; and it would seem to point to some cause acting
exteriorly to our system while yet in a nebulous state.
It is also conceivable that the motion of the solar
system through space may bring the component bodies
of it into contact with other portions of cosmical matter ;
as indeed was suggested by an eminent continental as
tronomer, as the means by which new comets are con
tinually brought within the range of our sun's attraction,
and ultimately fixed in our system.
In a valuable paper " on Periodical Meteors, &c.," by
Sears C. Walker (Trans. of American Philos. Soc. 1841,
vol. viii., new series, PI. I. p. 113.), a similar suggestion is
thrown out, that by the motion of the solar system through
space new unformed sidereal matter may be continually
attracted into it, under certain conditions forming comets,
under others meteorites, showers of shooting stars, &c
* Aatron. Society's Notice*, vol. xv. p. 46.
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No. IV.
Psychology.
The interesting little volume of Psychological En
quiries recently published by Sir B. Brodie throws valu
able light on many of the topics noticed in these Essays.
I regret not to have seen it till a great part of this volume
was printed.
The highly curious subject of the connexion of our
physical and mental constitution, which forms a main
topic, and is so copiously illustrated through the whole
series of these "Enquiries," will throw much light on
the points hinted at above.* And the remarks on the
comparative endowments of man and inferior animals,
full of the most profound interest, will elucidate many of
the questions here referred to; but especially the facts
mentioned f may have an important bearing on what is
here hypothetically suggested J on the relation of man
to the system of nature.
No. V.
Note to p. 139.
In addition to what was observed before on causation,
it is somewhat curious to notice that, on the other hand,
D. Stewart § has adduced this very doctrine of mere
observed sequence (discarding the notion of necessity),
as furnishing the most effectual reply to Spinoza's mate-

t Enquiries, pp. 172—179.
§ Prelim. Diss. p. 110.

* Essay I. p. 77.
J Essay II. p. 258.
M M 2
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rial and atheistic theory derived from the supposed
necessary connexion of causes and effects throughout
nature.
"Necessity" is evidently here spoken of in the con
fused and mystified sense once adopted, of something in
herently fated and independent of arranged order, reason,
or moral causation. Hobbos's theory of religion is per
vaded by the same confusion of ideas with respect to the
word " cause," applied indiscriminately to physical causes
and moral, above dwelt upon.

No. VI
Abstract of Professor Owen's View of Vertebral Structure and ib
Archetype.
Referred to, p. 387.
The investigations of Professor Owen, especially as de
livered in his essay " On Limbs,'' referred to in the text,
are so important, that it may be highly desirable to sub
join a somewhat more detailed analysis ; in drawing up
which, it will be no small recommendation to state, I have
had the benefit of the author's own revision and re
marks.*
On a cursory view, the skeleton (especially in the
higher animals) appears to consist of a chain of vertebra,
terminated by the tail or sacrum at one end and the
cranium at the other, while to a portion of the vertebra
are attached ribs, to the sacrum the pelvis, and to it the

* See also the same author's Lectures on Vertebrate Animals, 1846 ;
on the Archetvpe and Homologies, &c., 1848.
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lower extremities, and (apparently without any connexion
with vertebrae) to the upper ribs the scapula and clavicle,
with the anterior extremities.
In the attempt to reduce all these parts to one principle
of analogy, Cuvier, Carus, and others, made some ad
vances. The bones of the sacrum were shown to be
properly included in the class of vertebrae. But the most
remarkable was the idea of reduction of the bones of the
cranium under the same analogy, proposed at first merely
as an hypothesis, by Oken.
Again, the relations of the pelvis and its limbs, and
especially of the scapula and fore extremities, were still
not included in the generalisation. They had been referred to imperfect, or even positively incorrect analogies,
as being liberated ribs, &c., or even expressly set down
as anomalies, by Cuvier, Carus, Geoffroy, and others. *
The obscurity chiefly arose from studying too exclusively
the higher types, whence the nomenclature was formed
on too limited a basis.f The comparative anatomy of
lower forms suggests the true analogy.
Now, as to the cranium, had the idea of Oken been
supported by the requisite proofs, the whole vertebral
column would thus have been included in the same ana
logy ; but, being hypothetical only, Oken's views were
opposed by Cuvier and Agassiz, and had become virtually
excluded from anatomical science at the period of the
communication of Professor Owen's Report on the Homo
logies of the Vertebrate Skeleton to the meeting of the
British Association at Southampton, in 1846. In this the
generalisation was revived and established.
* On Limbs, pp. 31. 41. 53. 102.
.
XM 3

t lb. pp. 55. 115.
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Again as to the vertebrae and limbs, Professor Owen
clenred up the difficulty by commencing with a more
accurate view of the nature of a vertebra, as a segment
consisting essentially of a "centrum "* from which certain
"apophyses " f radiate ; on one Bide uniting to form the
channel through which the nervous system of the spine is
conveyed (thence called the " neural arch," or " neural
apophysis ") ; on the other, the usually larger arch which
includes the blood system, viscera, &c., thence called the
" haemal arch," or " haemal apophysis." These apophyses
in some vertebras take the form of ribs, and are here
termed the " costal arch." But in different vertebrs
these apophyses are differently developed, in some
instances being only rudimentary, or having only one or
two parts more developed, according to the position and
organisation of the part.
But the most essential point (which could never be dis
covered but by the comparative anatomy of lower forms,
and by tracing the development of the higher) is that the
arches are often displaced I from their vertebras — some
times to a greater, sometimes to a less extent ; and that
to certain arches are attached appendages which diverge
from them.§
In this way the bones of the pelvis and those of the
posterior extremities are shown to be the developed
haamal arches and appendages of the vertebras of the
sacrum. In the lower forms (as in fishes and serpents)

* On Limbs, pp. 48. 81.
t Professor Owen restricts the term " appendage " to the part arti
culated to and diverging from the " apophyses," whether neur-, platr-, or
luzm-apophyses.
I lb..pp. 50. 61.
§ lb. pp. 78. 105. 116.

APPENDIX.

53*

the rudiments of those extremities are found, but un
attached to their proper vertebra or segment. In other
cases they approach in different degrees towards the
condition of attachment and full development.*
The occipital vertebra are the only ones which in the
higher forms appear destitute of a costal arch and ap
pendages in situ ; but in lower forms (as in fishes, and
especially in the Lepidosiren) the arch is seen to be
formed by the scapula and clavicle, which arch is more
displaced in the crocodile, and still more in the mammalia ;
but the true analogy is thus seen. The scapula, clavicle,
andfore limbs are the kesmal arch and appendages ofthe
occipital vertebra f, but differently displaced and developed
in different orders by adaptive power.
The same difference in the development and displace
ment of limbs, according to this analogy, are also shown
in the stages of the foetal growth in the higher classes. J
The undeveloped appendages of other vertebrae are
potential or rudimentary limbs, of which examples are
found in fishes. §
Thus the whole skeleton is reduced into one single
scheme or archetype most resembling the fish form. In
different instances the parts are differently modified, but
always in accordance with one invariable type or system.
As to the insufficiency of the narrow view of final
causes, several striking instances are adduced.
To take a single instance, nothing can be more at
variance with the doctrine that organs are constituted
merely with reference to the purpose they are to ansioer,
* On Limbs, p. 58.
§ lb. pp. 60. 6a.

+ lb. p. 69.
SI M 4

J lb. p. 99.
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than the fact that the bones which in the human band
and arm have their extended development * nevertheless
exist in precisely the same number and arrangement
though altered in form, " buried up to the claws in a
sheath of tough skin " in the " short trowel of the mole,'
and "hidden beneath the common undivided sheath of
the fin of the dugong or whale." This "offers, perhaps,
the most striking and suggestive instance of an adherent*
to type, necessitated, as it would seem, notwithstanding the
absence of all those movements and appliances of the
limb that explain the presence of the several segments,
on the principle of final causes, in the horse and in man."
In like manner, the peculiar jointed arrangement of the
bones of the great toe, suited to the purpose of a fulcrum,
is strictly preserved in the bones of the foot of the elephant,
though all enclosed in one massive hoof, and in the webbed
hind-paddle of the seal.
" I think it will be obvious," the author observes,
" that the principle of final adaptation fails to satisfy all
the conditions of the problem.
" A final purpose is indeed readily perceived and ad
mitted in regard to the multiplied points of ossification in
the skull of the human foetus and their relation to safe
parturition. But when we find that the same ossific
centres are established, and in similar order, in the skull
of the embryo kangaroo, which is born when an inch in
length, and in that of the callow bird that breaks the brittle
egg, we feel the truth of Bacon's comparison of final
causes to the Vestal Virgins."!

On Limbs, pp. 13, 14.

t lb. p. 39.
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No. VII.
On the Theory of Unity of Composition, by T. H. Huxley, Esq.,
F.R.S* frc.
Referred to, p. 391.
" In order to a strict classification of animated forms,
we must observe that living beings not only are, but they
become ; not only have they a definite structure in their
adult condition, but each takes a definite road — passes
through a definite succession of stages — in attaining that
condition.
" It is therefore clear that the naturalist must not only
make out the resemblance of their adult structure, but
also the resemblance, in nature and order, of the successive
stages through which they pass.
" For it is obvious that two living beings might have
a similar structure in their adult condition, and yet have
passed through different stages of development in attain
ing that condition ; so that the naturalist who classed
them together on the ground of their adult condition
alone might be altogether wrong.
" To take an example : —
" An error in classification of this kind was made
by Cuvier himself. The Cirripedes, or Barnacles, are
creatures which in their adult condition present a certain
resemblance to Mollusks in many of their structural cha
racters. Cuvier, who knew them in this condition only,
did not hesitate to classify them with the Mollusca.
"Later investigators, however, who have studied the
entire development of the Barnacles from their youngest
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state upwards, have shown that at first they are entirely
similar to the Waterfleas and Monoculi of our ponds and
ditches, which are Annulose animals; and that all the
features in which they resemble Mollusks arise from sub
sequent modifications of their mere external form.
" There is no doubt, therefore, in the mind of any anato
mist of the present day, that the Cirripedes are Annulost
and not Molluscous animals. The error of the anatomical
method has been corrected by the application of the
developmental method.
" In the main, however, and perhaps invariably, when
sufficient care has been exercised, the anatomical and
developmental methods furnish perfectly harmonious
results. Animals possessing similar adult structure, as a
rule, pass through similar stages of development ; and
therefore it has been found that those grand generalisa
tions of purely anatomical facts — upon which Cuvier
founded his quadripartite division of the animal kingdom
—have been, eventually, only confirmed and placed upon
an irrefragable basis by inquiries into development.
" It cannot be too forcibly borne in mind, in estimating
the value of Cuvier's system, that he aimed not at a mor
phology, but at a classification ; he did not attempt to
discover upon what plans animals are constructed, but to
ascertain in what manner the facts of animal organisa
tion could be thrown into the fewest possible genera
propositions. He set himself to find out what structural
resemblances were the marks of the greatest possible
number of other structural resemblances ; and having
found that the similarity of the structure of ^he nervous
system was a mark of more resemblance of other kinds
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than any other sort of similarity, he adopted it as the
base of his great divisions.
" By such a method, without the study of development,
you may have a classification of animals, but no morpho
logy ; you have without development no criterion of the
truth or falsehood of any doctrine regarding a common
plan or archetype.
" What Von Bar did was to generalise the facts of deve
lopment in precisely the same way as Cuvier had gene
ralised the facts of structure, and to demonstrate that the
classification of Cuvier was in the main simply the ex
pression of the fact that there are certain Common Plans
of Development in the animal kingdom — that there" is
one Common Plan followed by all Vertebrate animals,
another by all Molluscs, a third by all Annulosa, and a
forth by all Radiata.
" Finally, the grandest law of all at which Von Bar
arrived was, that although beyond a certain period in
its existence every Vertebrate, Mollusk, Annulose, and
Radiate animal followed its own special plan, yet that up
to that point itfollowed a plan common to all animals ;
and thus he demonstrated, and placed upon a footing as
secure as that of the law of gravitation, that doctrine of
the unity of organisation of all animals which was with
Geoffroy an undemonstrated hypothesis.
" In a word, the leading idea on which the doctrine of
a ' common plan ' now rests is the possibility of demon
strating a common mode of development for those animals
which are affirmed to be organised upon a Common Plan :
— Development is the Criterion of Homology."

540

APPENDIX.

No. VIII.
Abstract of the Theory of Specific Centres. By the late Professor
E. Forbes, F.Jf.S, $c.
Referred to, p. 420.
"1. A 'specific centre ' is an area occupied by the
individuals of a species.
" 2. It is an ascertained fact, that numerous well-marked
provinces of the earth and sea can be indicated, each cha
racterised by a flora and fauna on the whole peculiar to
itself.
" 3. A species absolutely peculiar to a province has
necessarily its centre within it ; but many species are
common to two or more provinces.
" 4. As a rule, when a species is common to two or
more provinces, these provinces are contiguous, and,
consequently, tiie specific area is continuous.
" 5. But there are exceptions, such as species, or a group
of species, exhibiting in some cases the phenomenon of
occupying more than one area, or of presenting outliers
of individuals separated from the main assemblage.
" 6. But when we sift the history of such exceptions,
we find that, by tracing back the history of the distribu
tion of the species, or group of species, so situated, in
time (i. e. their geological history), we can show the
strong probability of an epoch when all the individuals
of the species in question occupied a continuous and
unique area.
" 7. Hence an inquiry into the distribution of the in
dividuals of a species in both time and space results in
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the maintenance of the theory of the unity of specific
centres.
" 8. Moreover, when we are able to trace the history
of a species in time, we find, in the majority of instances,
that there is a distinct indication of a paucity of indi
viduals as we approach the epoch of its first appearance.
" 9. And when we are dealing with well-marked and
continuous areas of species belonging to the present
epoch, we find that there is within such area the indica
tion of a point of maximum development of individuals,
around which their numbers diminish.
" 10. We infer from these facts (8. and 9.) the proba
bility of a single point of origin for every species within
its centre of occupation.
"11. In the course of time, however, it is possible
that the area of occupation of a species may become re
moved from the point of origin, or may, after being re
moved, eventually return to its original position.
"12. The indications of a single point of origin for
each species, combined with the fact that we have no
knowledge or experience of the individuals of any species
being produced otherwise than from individuals of its
own kind — in other words, that we have no knowledge
of any other relationship between the individuals of a
species than that of descent — leads to the inference that
each species originated from a unique stock or prototype,
consisting of a single being, or pair of beings, according
as would be required for propagation.
" 13. Hence the point of origin within a specific centre
is the point of appearance of the prototype.
" 14. How that prototype originated we know not ; but
the doctrine of specific centres, originating each with a
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prototype of its own, is necessarily opposed to the hypo
thesis of the evolution of all species from one first form,
without respect to the superiority or inferiority of the
form.
" 15. That the prototype presented the specific cha
racters («. e. distinctive and constant features) of its de
scendants, is an hypothesis rendered probable by all that
we know of the history of species in space and time.
" 16. The observation of the distribution of species in
space and time indicates geographical areas and chrono
logical epochs — points in time and space — where, as it
were in preference, many species originated in groups.
These we term centres of creation, and the phenomena of
provinces are linked with the existence of them.
" 17. The value of Palaeontology to Geology depends
on the assumption of the constancy of specific types, and
the unity of their centres or areas of occupation in time.
"18. What is true with existing species should bt
a priori true with extinct ones, since we can clearly show
that all known creatures, recent and fossil, are members
of one biological system."

No. IX.
On the Recent Origin of Man.
Note to p. 495.
A discovery of fossil human remains has been recently
made under circumstances which appear to me to call for
much more close examination than (as far as I am aware)
appears to have been bestowed on the case.
The statement to which I refer is given in a paper on
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" The Railway Cuttings at Mickleton Tunnel," &c., by
G. E. Gavey, Esq., Quarterly Geological Journal, Feb
ruary, 1853, p. 32., where the fact of the occurrence of
these remains is passed over without any comment.
The annexed sketch is taken from that accompanying
the paper, the proportions only being exaggerated for
clearness.

The material facts are briefly these : — The section of
the hill presents a basis of lias, immediately over which
is a mass of yellow and red sand, clay, and gravel, form
ing the summit ; on the northern side, after a mass of
superficial detritus, there was displayed what had been a
small hollow or depression in the slope of the hill, the
upper part of which was filled up by an ancient peat bog,
containing bones of various animals, probably of existing
species (but this is not distinctly specified) ; below this
occurred a bed of dark sandy earth, with stumps of trees
in situ ; and below this a bed of indurated blue clay (the
same as that forming a continuous band on the opposite
face of the hill), in which a human skeleton was found,
in an inclined position, distinctly as engulphed, not buried.
Now on this I would observe : —
1. The beds composing the upper part of the hill con

544

APPKNDIX.

gist solely of yellow and red clays, and sands, &c. ; hence
the blue clay could not have come from the upper part of
the hill by washing down at a recent period, but could
only have originated in a deposition from the waters
before the hill had emerged to the level at which it oc
curs, and which is nearly the same on both sides.
[The yellow clay which covers it on the south may
possibly have been washed down, but may more pro
bably have been a similar deposit.]
2. After the hill had emerged, the blue clay on the
south was dried up and consolidated. But on the north
the small patch of it continued exposed, and did not dryup or consolidate, but remained in the state of soft mud,
probably by the retention of water in the hollow, at least
until the human remains were inclosed in it, which must
have taken place while it was in a soft state (unless,
indeed, they were engulphed while it was still under the
sea, which is not likely). How long after the elevation
it thus continued in the state of a muddy pond before
being filled up and coated over, is another point not
easily settled.
3. At some period after these remains were imbedded,
the water drained off, the clay consolidated, and a bed of
dark sandy earth overspread the top of it. Whence was
this derived ?
4. In this, trees then grew, their roots striking down
into the clay ; their stumps being found in situ, with
various other vegetable remains in the sand.
5. After the trees had fallen and decayed, a peat bog
formed on their site. All these events must have re
quired a long series of ages. The peat bog, when at
length formed fully, must have remained such for a very
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long period to account for the great number of remains of
various animals — oxen, horses, deer, boars, and foxes —
all collected in so small a space.
6. After this the peat dried up, and the whole became
covered with a deposit of loam, sand, &c., which over
spreads the side and top of the hill (but whose date is
not explained), and which forms the modern surface and
contour of the hill.
Considering the very long series of physical events
which thus must have occurred since the human remains
were imbedded, it becomes an important inquiry to en
deavour to settle the probable relation of these various
changes to any known epochs of geological action.
I merely wish to place these facts in a prominent light
for the sake of exciting inquiry on the part of those
better able to j udge, and without pretending to offer an
opinion on the point. The question would probably
involve attention to the repeated series of changes of
level and condition which have occurred in the long
period since the pleiocene, especially as illustrated by
the researches of Mr. Trimmer.*

No. X.
In connexion with what I have said f on the multipli
cation of species, some very important remarks have
since been brought to my notice in Dr. J. D. Hooker's
" Introductory Essay on the Flora of New Zealand."
* See Geol. Quart. Journal, No. 86. p. 293., and previous numbers
there referred to.
t P. 397.
N N
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That distinguished naturalist contends that a great and
needless arbitrary increase in the number of assigned
species is continually being made by naturalists, from not
sufficiently considering the actual very wide limits of de
parture and variation from any fixed or assumed type in
each species. Thus the real number of species is much less
than is often supposed (see § 2. pp. xiv—xvi.).
These statements, while they in one point of view
would tend to modify any argument from the increasing
number of species, yet in another would support the con
sideration that, even among existing species and within
the limits of finite time, the power of change is so great
as materially to impair the idea of any real principle of
immutability, and thus to give greater scope to the pos
sibility of more extensive modifications in the course of
natural changes operating through indefinitely extended
periods of past time.
The learned and acute author speaks of the possible
" creation " of distinct and new forms in several places,
but manifestly without restricting it to any particular hy
pothesis as to mode of production.
He regards the existing flora of the South Seas as the
partial remains of that of more extended lands submerged,
and speaks with disapproval of the hypothesis of the
" creation of each species on each island by progressive
developement on the spot " (p. xxi.), which, for those
islands, may no doubt be perfectly just.
Yet again (p. xxv.), he disclaims entering on the ques
tion of the origin of species ; and while he considers them
lo have been permanent for ages, yet he observes there is
nothing in what he advances inconsistent with any theory
of their origin which the speculator may adopt.
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After speaking of the obliteration of some species, he
observes : " Whether the balance of nature is kept up by
the consequent increase of the remainder in individuals,
or by the sudden creation of new ones, does not appear
nor have we any means of knowing." . . . . " We know
that species perish, suddenly or gradually, without varying
into other forms to take their place as species." (P. xxvi.)
These expressions are not perhaps designed to bear
precisely on the present discussion ; but it may be
remarked that the last sentence involves an assumption of
the question here considered.
But it is alleged, in dwelling on the uncertainty of the
limits of species, it is not meant that that uncertainty
exists really in the nature of things, but only in the want
of sufficient evidence and opportunities on the part of
naturalists, that the indefinitude is not real, but only ap
parent — from our ignorance.
It must be recollected however, that the same argument
will tell in the opposite sense, and that the same confessed
ignorance should equally hinder the assertion of the im
mutable character of species. Until the limits have been
defined without fear of error, it is vain to assert that
they are fixed.
Remarks of a similar kind are also advanced more re
cently, in the Introductory Essay to the " Flora Indica "
by the same author in conjunction with Dr. Thomson
(1855, p. 21.).
The authors speak of the hypothesis of " universal
mutability " of species as opposed to facts, in which even
the advocates for mutability, under special conditions in
indefinitely long periods, would entirely agree. They are
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also anxious to show, what would be equally conceded,
that, even admitting that hypothesis, it would not invali
date systematic classification during the existing epoch.
The extensive limits of variation from a given type, in
all species, is also particularly insisted on, and that, in
fact, the true conception of a species lies not in any ex
isting type or form, but in an abstract ideal, which an
unpractised observer will often not recognise in familiar
forms really belonging to the species. (P. 35.)

No. XI.
Note to p. 53.
In reference to my allusion to Comte's omission of geo
logy in his " View of Positive Philosophy," an able and
acute correspondent has suggested that the omission arose
from the circumstance that Comte formed his system of
science on the principle of a classification of laws, be
ginning with the most simple, as those of inertia, gravity,
up to the most complex, those of life ; whereas geology
refers to a particular class of phenomena, not a peculiar
set of laws. Supposing this to be the principle of his
classification, it merely shows that that principle is
defective for a complete or comprehensive system of
science. But I am disposed to regard his fundamental
idea as something different from this, and as referring
rather to the perfect definiteness of the conceptions
involved, and the exclusion of all hypothetical ideas.
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No. XII.
Extractsfrom the Anniversary Address of Mr. W. J. Hamilton : 1855.
Quarterly Journal of Geological Society, No. 42.
" Thus, wherever we find the strata conformable, we
have a confirmation of the well-known saying, ' Natura
non facit saltum.' In fact all natural changes are gra
dual under these circumstances. The conditions of life
gradually change ; and the organic forms are modified to
meet these changes. Certain species disappear, while
others adapted to the altered circumstances are called into
existence, and continue to flourish side by side with some
of the pre-existing forms, thus confirming the view already
stated, that when the strata are conformable, no line
can be drawn between successive formations — the gradual
change is not marked by sudden breaks in the series
of animal life. In fact, we must not forget that our no
menclatures are for the most part only relative. Nature
ever acts upon one long unbroken plan, and knows as little
of sharp limits between Trias, Lias, and Jurassic, as be
tween the families and genera of existing organic life.
These terms are at best but temporary shifts to assist our
memories and enable us to register our facts and our
knowledge.
" We must be careful not to give too much importance to
nomenclatures, which deserve at the best but a secondary
consideration." (P. lxviii.)
Again, in a subsequent passage the President expresses
his view of the matter, more fully and generally, as
follows : — We have found, during late years, that in pro
portion as we extended our knowledge of different forma
NN 3
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tions, we have been compelled not only to introduce
a greater number of principal formations, but to sub
divide these again into groups, and again to sub-divide the
groups into distinct beds. This process has long con
tinued. We are do longer satisfied with primary,
secondary, and tertiary epochs ; it is not enough that we
have introduced the Permian, Neocomiac, and similar
terms, to designate different periods, or that we have sub
divided the secondary rocks into Triassic,Liassic, Jurassic,
and Cretaceous ; all these divisions are again sub-divided,
I might almost say, ad infinitum. As the investiga
tion of geologists has extended itself over distant
countries, and has brought fresh continents under our
notice, new, and at first sight anomalous, combinations
have been brought to light. The limits and breaks
already assigned to different formations, in the countries
where first observed, have not been found always to hold
good. The marked unconformability of stratification, and
the distinct differences of paheontological evidence, on
which the limits of formations were first grounded, have
in other countries either disappeared altogether, or have
required to be greatly modified. It has been found that,
between these respective limits, as at first laid down, cer.
tain fossils of the lower beds extend higher up into those
above, while some of those hitherto supposed to be cha
racteristic of the overlying formation are found extending
downwards into beds of an older age. On the other
hand, that unconformability of strata which was supposed
to mark the limits of epochs, and to point out the breaks
occasioned in the successive deposition of strata by great
natural convulsions, is often found to disappear when the
investigation is extended and the strata are traced into

APPENDIX.

551

other countries. In this dilemma, the first step has been
to intercalate new beds, as intermediate between the dif
ferent formations, connecting them as it were by a certain
community of animal life, marking the passage from one
condition of existence to another; as, for instance, the S.
Casciano beds are now introduced between the Triassic
and the Liassic, the Carboniferous Shales between the Old
Red Sandstone and the true Carboniferous beds, and others,
which will readily occur to you. But the difficulty does
not cease here. As we extend our inquiries, we find that
the gradual passages from one formation to another are
mere local phenomena; and we are thus almost forced to
the conclusion that such marked separations between the
different formations, as we have been fondly trusting to, do
not really exist in nature. I believe the time will come
when, having brought before us a greater amount of sec
tions all over the world (if, indeed, it is not possible to do so
already), we shall find that there exists a gradual passage
from the very oldest to the newest strata, that from the
earliest fossiliferous rocks to the most recent post-pleiocene
formations, there has been one unbroken sequence of de
posits, modified only by local disturbances, showing the
gradual change of organic life according to the different
conditions of existence ; that in every case a certain
number of species existing in the beds below have been
continued upwards, mingled with new forms specially
created to suit the new state of things; and that this
progress has ever been going on in some part of the
earth's surface, undisturbed by other local changes
and convulsions. We know that as the conditions of life
varied, new forms we recalled into existence, while former
ones were gradually disappearing ; but we shall, I think,
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be more and more forced to give up that view which led
us to subdivide the countless myriads of ages of geologic
time into epochs, formations, groups, and subdivisions,
and to look upon the whole series as one grand group,
modified in time by a slow and imperceptible progress,
and affording breaks and interruptions of conformability
of strata only as local phenomena." (P. xci.)

No. XIIL
On the Argument of Natural Theology.
In what has been advanced, fn several parts of each of
these Essays, on the subject of Natural Theology, I have
adverted very little to the metaphysical or moral proofs
of the existence or attributes of the Deity, but have
confined my remarks entirely to the physical evidence,
and the strict conclusion from it. It may be desirable
to add a word in reference to those other modes of
reasoning, especially in connexion with what I have re
marked in a previous part of this Appendix as to the
relation of my argument to metaphysical views.
In the present instance such a reference to the meta
physical speculations of some of the most eminent philo
sophers, especially those of Kant, afford a strong
corroboration of the propriety of the course I have
pursued. It is perfectly well known that the various
alleged a priori proofs of a Deity (as those of Descartes,
Leibnitz, Clarke, and Locke), after being analysed in a
masterly manner by that great metaphysician, have been,
as I think, conclusively shown to fail as strict philoso
phical arguments.
He, however, fully admits the physical argument, but
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as appears to me, without giving it that primary import
ance which I conceive it deserves.
He dwells much more upon the moral and practical
argument arising from the common feeling of mankind ;
and doubtless, in a practical point of view, nothing is
more powerful than such an appeal; but this is confessidely beside the question of strict philosophical evi
dence.
Again, abstract and a. priori arguments, if ever so
valid, can lead to nothing but abstract conclusions ; the
idea of a Deity, so deduced, can be nothing but a mere
abstraction and creation of the intellect. This, then,
would bring us very nearly to the theory of Feuerbacli, —
"God exists only in our minds." Thus it appears to me
more especially desirable to dwell on the physical argu
ment, and particularly important to be careful to present
it in its strict and legitimate form, as to the hind of
conception which it furnishes. Granting whatever force
may legitimately belong to any of the other arguments
alluded to, it is clear that the physical evidence is pre
cisely that which is the only real corrective and cor
roborative of them all.
In the speculations of Feuerbach here alluded to,
which have obtained much celebrity (Essence of Chris
tianity, transl., London, 1854), there is also much bearing
on some other points discussed in these Essays.
This is not the place to go into any observations on his
theory of religion in general. I shall merely advert to
one or two particular points having reference to the rela
tions of theology to science.
One of Feuerbach's leading ideas (as a consequence
from his principle) is the essential antagonism between
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the religious principle and the contemplation of external
nature. Hence the desire to render the universe subordinate
to man — hence the hostility to " a philosophy of second
causes," and the idea that " religion is abolished when
second causes are interposed between God and man/
(Transl., p. 180.)
He refers especially to the idea of " creation," as essen
tial to the religious idea, and remarks on its peculiar
significance in the Judaical system (p. 112.). Yet it would
seem as if he confounded this with the Christian doctrine,
as indeed the mistaken views of many divines might
justify him in doing.
He dwells, with much force, on the false and narrow
philosophy of a class of writers who dwell solely on the
low utilitarian view of nature; he remarks the phi
losophical inconsistencies of their advocacy of "creation "
(pp. 84. 190.), as well as of their contracted view of final
causes, though he is not particularly happy in the
instances which he selects (p. 103.).
In these remarks (his translator informs us) he had an
eye to " the vapid and narrow theology of the English
natural philosophers ;" and his censures, I conceive, are
not wholly undeserved, though I venture to hope the
views advanced in my Essays may be admitted as an ex
ception to this sweeping charge.
Whatever may be thought of Feuerbach's speculations
as a theory of real Christianity, they certainly evince a
deep insight into the working of the tendencies of human
nature towards those corruptions and excesses which too
often usurp the name of Christianity, with which he
seems to confound it, and the study of which fully explains,
on a common principle, the antagonism between that fana
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tical spirit in its diversified forms and all philosophical
views. To those views, even in themselves, the vulgar
mind feels a natural antipathy ; and when to these the de
mands of superstition are added, we have a ready clue to all
the delusions, extravagances and incoherences popularly
broached on such subjects, which are but the expression of
a religious animosity against whatever tends to humiliate
man's imagined self-importance, some instances of which
have been adverted to in these Essays.
Hence we may understand the pious horror with which
all new discoveries and applications of the powers of
nature are regarded ; hence the sacred jealousy of inha
bitants in other planets ; hence the profaneness of the
nebular hypothesis, " the dull and dangerous heresy of the
age ; " * hence the still more flagrant wickedness of the
theory of development, and the high merit of those
scientific men who pander to the popular religious appetite
by denouncing such views ; hence the sin of geology,
and the righteousness of those who seek to do away the
offence even by the most transparent subterfuges and eva
sive compromises.
The same spirit descends, on the one hand, to dictate
a religious faith in the existence of live toads immured in
solid rock from the creation, or full grown animals
brought forth out of the earth ; on the other, soars to the
assurance that the whole universe is merely subservient
to the supreme dignity and importance of man — the
planets created only to be the locality of his future
existence—the commencement of his species the only epoch

* Brewster, " Life of Newton," ii 81.
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worthy the name of creation — the earth, as his abode,
the moral centre of the universe, while its position as the
physical centre is but reluctantly denied, nay, may be
even still open to question. The rotation of the moon
on its axis is authoritatively condemned ! and that of
the earth itself rests on arguments little better ! Foucault's experiment (so eagerly grasped at by the Copernicans) has been explained on quite other principles !
We are thus in all points veering fast towards the old
and orthodox Ptolemaic doctrine, which will, doubtless,
soon be stamped with the imprimatur of the Inspectors,
and taught in our national schools, along with the creation
of the world in six days, as indisputable Scripture truth,
and all impugners of either handed over to tbe eccle
siastical tribunals.

THE END.

London.:
Printed by Spottuwoode & Co.,
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German-English and English-Gern an. My the Rev. W.L. Blacrxet, M.A.
and Dr. Carl Martin FRiBrilANdre. Post 8vo.
[/» the press.
Miscellaneous Works and Popular Metaphysics.
RECREATIONS of a COUNTRY PARSON : being a Selection of the
Contributions of A. K. H. B. to Eraser's Magazine. Second Series. Ctowu
8vo. 3s. id.
The Common-place Philosopher in Town and Country. By the same
Author. Crown 8vo. 3s. 6d.
Leisure Hours in Town; Essays Consolatory, .rEstbetica], Moral,
Social, and Domestic. By the same. Crown 8vo. 3s. 6d.
The Autumn Holidays of a Country Parson. By the same Author.
1 vol.
[Xcarly reads.
FRIENDS in COUNCIL : a Series of Readings and Discourses thereon.
2 vols. fcp. 8vo. 9s.
Friends in Council, Second Series, 2 vols, post 8vo. lis.
Essays written in the Intervals of Business. Fcp. Svo. 2*. 6rf.
Companions of My Solitude. By the same Author. Fcp. 8vo. 3s. 6J.
LORD MACAULAY'S MISCELLANEOUS WRITINGS: comprising
his Contributions to Knight's Quarterly Magazine. Articles from the
Edinburgh Review not included in his Critical and Historical Essays. Bio
graphies from the Encyclopedia Britannica, Miscellaneous Poems and
Inscriptions. 2 vols. Svo. with Portrait, 21*.
The REV. SYDNEY SMITH'S MISCELLANEOUS WORKS ; includ
ing his Contributions to the Edinburgh Review.
Lirraey Edition. 8 vols. 8vo. S6s.
Traveller's Edition, in 1 vol. 21*.
In Pocret Volumes. 3 vols. 21*.
People's Edition. 2 vols, crown 8vo. 9s.
Elementary Sketches of Moral Philosophy, delivered at the Roval
Institution. By the same Author. Fcp. 8vo. "*.
Tho Wit and Wisdom of Sydney Smith: a Selection of the most
memorable Passages in his Writings and Conversation. lCmo. Is. Cd.
From MATTER to SPIRIT: the Result of Ten Years* Experience
in Spirit Manifestations. By CD. with a preface by A. B. Post Svo. M. tW.
The HISTORY of the SUPERNATURAL in All Ages and Nations,
and in all Churches, Christian and Pagan ; Demonstrating a Universal Faith.
By William Howitt. 2 vols, post 8vo. 18».
CHAPTERS on MENTAL PHYSIOLOGY. By Sir ITenrt Holland,
liart. M.D. F.R.S. Second Edition. Post Svo. Ss. W.
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ESSAYS selected from CONTRIBUTIONS to the Edinburgh Review.
By Heney Rogers. Second Edition. 3 vols, fcp. 21s.
The Eclipse of Faith ; or, a Visit to a Religious Sceptic. By the
same Author. Tenth Edition. Fcp. 8vo. it.
Defence of the Eclipse of Faith, by its Author ; a rejoinder to Dr.
Newman's Reply. Third Edition. Fcp. 8vo. ia. 6d.
Selections from the Correspondence of R. E. H. Greyson. By the
name Author. Third Edition. Crown 8vo. 7s. 6d.
Fulleriana, or the Wisdom and Wit of Thomas Fcller, with Essay
oti his Life and Genius. By tho same Author. 16iuo. lis. 6d.
Season and Faith, reprinted from the Edinburgh Review. By the
same Author. Fourth Edition. Fcp. 8vo. Is. 6d.
An INTRODUCTION to MENTAL PHILOSOPHY, on the Inductive
Method. By. J. D. Morell, M.A. LL.D. 8vo. 12s.
Elements of Psychology, containing the Analysis of tho Intellectual
l'owers. By the same Author. Post 8vo. 7s. 6d.
The SENSES and the INTELLECT. By Alexander Bain, M.A.
Professor of Logic in the University of Aberdeen. Second Edition. Svo.
I'hce 15s.
The Emotions and the Will, by the same Author ; completing a
Systematic Exposition of the Human Mind. 8vo. 15s.
On the Study of Character, including an Estimate of Phrenology.
By the same Author. 8vo. 9s.
HOURS WITH THE MYSTICS: a Contribution to the History of
Religious Opinion. By Rorert Alfred Yaughan, B.A. Second Edition.
2 vols, crown 8vo. 12s.
PSYCHOLOGICAL INQUIRIES, or Essays intended to illustrate the
Influence of the Physical Onnmisation on the Mental Faculties. By Sir B.
0. Beodie, Bart. K-p.8vo. 5s. PartII. Essays intended toillustrate some
Points in the Physical and Moral History of Man. Fcp. 8vo. 5s.
The PHILOSOPHY of NECESSITY ; or Natural Law as applicable to
Mental, Moral, and Social Science. By Charles Bray. Second Edition.
8vo. 9s.
Tho Education of the Feelings and Affections. By the same Author.
Third EditioH. 8vo. 3s. 6d.
CHRISTIANITY and COMMON SENSE. By Sir Willodghry
Jones, Bart. M.A. Trin. Coll. Cantab. 8vo. 6s.

Astronomy, Meteorology, Popular Geography, §c.
OUTLINES of ASTRONOMY. By Sir J. F. W. IIerschrl, Bart.
M.A. Seventh Edition, revised ; with Plates and Woodcuts. 8vo. 18s.
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ARAGOS POPULAR ASTRONOMY. Translated by Admiral W. H.
Smyth, F.R.S. aud R. Grant, M.A. With 25 Plates and S58 Woodcuts.
2 vols. 8vo. £3 5s.
Arago's Meteorological Essays, with Introduction by Baron Hcnroldt. Translated under the superintendence of Major-General E. Sajrijte,
R-a. 8vo. 18s.
The WEATHER-BOOK ; a Manual of Practical Meteorology. By
Rcar-Admiral Rorert Fitz Rot, R.N. F.BJ3. Third Edition, "with 16
Diagrams. 8vo. 15s.
SAXBY'S WEATHER SYSTEM, or Lunar Influence on Weather,
By S. M. Saxrt, R.N. Principal Instructor of Naval Engineers, H.M.
Steam Reserve. Second Edition. Post 8vo. 4s.
BOTE'S LAW of STORMS considered in connexion with the ordi
nary Movements of the Atmosphere. Translated by R. H. Scon, M.A.
T.CJ). 8vo. 10s. 6d.
CELESTIAL OBJECTS for COMMON TELESCOPES. Br the Rev.
T. W. Were, M.A. F.R.A.S. With Map of tho Moon, and Woodcuts. lSmo-7*.
PHYSICAL GEOGRAPHY for SCHOOLS and GENERAL READERS.
By M. F. Maurt, LL.D. Author of ' Physical Geography of the Sea,' Jtc.
Fcp. 8vo. with 2 Plates, 2s. 8d.
A DICTIONARY, Geographical, Statistical, and Historical, of the
various Countries, Places, and Principal Natural Objects in the World. By
J. R. M'Cclloch, Esq. With 6 Maps. 2 vols. 8vo. 6Ss.
A GENERAL DICTIONARY of GEOGRAPHY, Descriptive, Physical,
Statistical, and Historical : forming a complete Gazetteer cf the World. By
A. Keith Johnston, F.R.S.E. 8vo. 30s.
A MANUAL of GEOGRAPHY, Physical, Industrial, and Political
By W. Hughes, F.R.G.S. Professor of Geoeraphy in King's College, and in
Queen's College, London. With 0 Mai s. Fcp. 8vo. 7s. dd.
Or in Two Parts :—Part I. Europe, 3t. ed. Part II. Asia, Africa, America,
Australasia, and Polynesia, 4s.
The Geography of British History; a Geographical description of
the British Islands at Successive Periods, from the Earliest Times to the
Present Day. By the same. With 6 Maps. Fcp. 8vo. 8s. 6d.
The BRITISH EMPIRE ; a Sketch of the Geography, Growth, Natural
and Political Features of the United Kingdom, its Colonics and Dependen
cies. By Caeoline Bhay. With 5 Maps. Fcp. 8vo. Is. ed.
COLONISATION and COLONIES : a Series of Lectures delivered be
fore the University of Oxford. By Hehman Merjvale, MA Professor of
Political Economy. 8vo. 18s.
The AFRICANS at HOME : a popular Description of Africa and the
Africans. By the Rev. R. M. Macbrair, M.A. Second Edition; including
an Account of tho Discovery of the Source of tho Nile. With Map and 70
Woodcuts. Fcp. 8vo. 5*.
MAUNDER S TREASURY of GEOGRAPHY, Physical, Historical,
Descriptive, and Political. Completed by W. HrorfES, F.R.G.S. With 7
Maps and 16 Plates. Fcp. 8vo. 10*.
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Natural History and Popular Science.
The ELEMENTS of PHYSICS or NATURAL PHILOSOPHY. By
Nril Aesott, M.D. F.R.S. Physician Extraordinary to the Queen. Sixth
Edition. Pari L 8vo. 1<K. 6d.
HEAT CONSIDERED as a MODE of MOTION ; a Course of Lecture,
delivered at the Royal Institution. By Professor Jons Tindall, F.R.S.
Crown 8vo. with Woodcuts, lie. 6d.
VOLCANOS, the Character of their Phenomena, their Share in the
Structure and Composition oftin1 Surface of the Globe. &.c. By G. Poclett
Scrope, M.P. F.R.S. Second Edition. 8vo. with illustrations, l5s.
A TREATISE on ELECTRICITY, in Theory and Practice. By A.
De la Rive, Prof, in the Academy of Geneva. Translated by C. V. Walrer,
F.R.S. 3 vols. 8vo. with Woodcuts, £3 lit.
The CORRELATION of PHYSICAL FORCES. By W. R. Guove,
Q.C. V.P.R.S. Fourth Edition. 8vo. is. ed.
The GEOLOGICAL MAGAZINE; or, Monthly Journal of Geology
Edited by T. Rupert Jones, F.G.S. Professor of Geolofrj■ in the R. ~M.
College, Sandhurst; assisted by J. C. Woodward, F.G.S. F.Z.S. British
Museum. 8vo. with Illustrations, price Is. tki. monthly.
A GUIDE to GEOLOGY. By J. Phillips, M.A. Professor of Geology
In the University of Oxford. Fifth Edition; with Plates and Diagrams.
Fcp. 8vo. is.
A GLOSSARY of MINERALOGY. By H. W. Bristow, F.G.S. of
the Geological Survey of Great Britain. With 486 Figures. Crowu 8vo. YZs.
PHILLIPS'S ELEMENTARY INTRODUCTION to MINERALOGY,
with extensive Alterations and Additions, by H. J. Beoore, F.R.S. and W.
H. Miller, F.G.S. Post Svo. with Woodcuts, ISs.
VAN DER HOEVEN'S HANDBOOK of ZOOLOGY. Translated from
the Second Dutch Edition by tho Bev. W. Clare, M.D. F.K.S. 2 vols. Svo.
with 2-1 Plates of Figures, 60s.
The COMPARATIVE ANATOMY and PHYSIOLOGY of the VERTEbrate Animals. By Richard Owen, F.R.S. D.C.L. 2 vols. 8vo. with
upwards of 1,200 Woodcuts.
[/» the press.
HOMES WITHOUT HANDS : an Account of the Habitations con
structed by various Animals, classed according to their Principles of Con
struction. By Rev. J. G. Wood, M.A. F.L.S. Illustrations on Wood by
G. Pearson, from Drawings byF. W. KcylandE. A. Smith. In course of
publication in 20 Parts, 1s. each.
MANUAL of CffiLENTERATA. By J. Reay Greene, B.A. M.R.LA.
Edited by the Rev, J. A. Galrraiih, M.A. and Uio llcv. S. Haiguton,
M.D. Fcp. 8vo. with 39 Woodcuts, is.
Manual of Protozoa ; with a General Introduction on the Principles of
Zoology. By tho same Author and Editors. Fcp. Svo. with 16 Woodcuts, is.
Manual of the Metalloids. By J. Apjoun, M.D. F.R.S. and the
same Editors. Fcp. 8vo. with 38 Woodcuts, Is. 6d.
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THE ALPS : Sketches of Life and Nature in the Mountains. Bj
linron H. Von Berlepscu. Translated by the Rev. L. Stephen, MJL
With 17 Illustrations. 8vo. 15s.
The SEA and its LIVING WONDERS. By Dr. G. Hartwnj.
Second (English) Edition. 8vo. with man}* Illustrations. ISs.
The TROPICAL WORLD. By the same Author. With 8 Chromoxylofrraphs and 172 Woodcuts. 8vo. 21s.
SKETCHES of the NATURAL HISTORY of CEYLON. By Sir J.
Emersox Texxext, K.C.S. LL.D. With 82 Wood Engravings. Post Svo.
price 12s. Bd.
Ceylon. By the same Author. 5th Edition ; with Maps, &c. and 90
Wcod Engravings. 2 vols. 8vo. £2 10s.
MARVELS and MYSTERIES of INSTINCT; or, Curiosities of Animal
Life. By G. Garratt. Third Edition. Fcp. 8vo. 7s.
HOME WALKS and HOLIDAY RAMBLES. By the Rev. C. A.
Jo;ins, B.A. F.L.S. Fep. 8vo. with 10 Illustrations, 6s.
KIRBY and SPENCE'S INTRODUCTION to ENTOMOLOGY, or
Elements of the Natural History of Insects. Seventh Edition. Crow u s>ro.
price 5s.
MAUNDER' S TREASURY of NATUBAL HISTORY, or Popular
Dictionary of Zooloey. Revised and corrected by T. S. Cordold, 1I.D,
Fep. 8vo. with UOO Woodcuts, 10s.
The TREASURY of BOTANY, on the Plan of Maunder's Treasury.
By J. Linn.ET, M.D. and T. Moore, F.L.S. assisted by other Prr.rtiral
Botanists.
by W. H.
Fitch. Fcp. With
8vo. lti Plates, and many Woodcuts from designs
[Jttttep>-<■**.
The ROSE AMATEUR'S GUIDE. By Thomas Kivers. 8th Edition.
Fcp. 8vo. 4s.
The BRITI8H FLORA; comprising the PhrenoKamous or Flowcrinc
Plants and the Ferns. By Sir W. J. Hoorer, K.H. and G. A. Walrer
Arnott, LL.D. 12uio. with 12 Plates, 14s. or coloured, 21s.
BBY0LOGIA BRITANNICA; containing the Mosses of Great Britain
and Ireland, arranged and described. By W. Wilsox, 8vo. with CI Plates
42s. or coloured, £i 4s.
The INDOOR GARDENER. By Miss Maling. Fcp. 8vo. with
coloured Frontispiece, 5s.
LOUDON'S ENCYCLOPEDIA of PLANTS; compri-ini the Specific
Character, Description, Culture. ITistorv, Ac. of all the Plants found in
Great Britain. With upwards of 12,000 Woodcuts. 8vo. £3 13s. 6rf.
London's Encyclopaedia of Trees and Shrubs ; containing the Hardy
Trees nnd Shrubs of Great Britain scicntilically and popularly described.
With 2,000 Woodcuts Svo. 50s.
HISTORY oi the BRITISH FRESHWATER ALGJE. By A. H.
Hassall, M.D. With 100 Plates of Figures. 2 vols. 8vo. price £1 15s.
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MAUNDER' S SCIENTIFIC and LITERARY TREASURY ; a Popular
Encjclopa?dia of Science, Literature, and Art. Fcp. 8vo. 10s.
A DICTIONARY of SCIENCE, LITERATURE and ART ; comprising
the History. Description, and Scientific Principles of every Branch of
Human Knowledge. Edited by W. T. Brande, F.R.S.I1. and E. Fourth
Edition, revised and corrected.
[/» the press.
ESSAYS on SCIENTIFIC and other SUBJECTS, contributed to the
Edinburgh and Quarterly Rcvwks. By Sir H. Holland, Bart. M.D.
Second Edition, svo. 14s.
ESSAYS from the EDINBURGH and QUARTERLY REVIEWS;
with Addresses and other pieces. By Sir J. F. W. Heeschel, Bart, M.A.
8vo. 18s.

Chemistry, Medicine, Surgery, and the Allied
Sciences.
A DICTIONARY of CHEMISTRY and the Allied Branches of other
Sciences; founded on that of the late Dr. Ure. By Heney Watts, F.C.S.
assisted by eminent Contributors. 4 vols. 8vo. in course of publication in
Monthly Parts. Vol. I. 31s. W. and Vol. II. 20s. arc now ready.
HANDBOOK of CHEMICAL ANALYSIS, adapted to the Unitary
System of Notation : Based on Dr. H. Wills' Anleitung zur chemischen
Analyse. By F. T. Conington, M.A. F.C.S. Post 8vo. 7s. ad —Tarles of
Qualitative Analysis to accompany the same. 2s. 6d.
A HANDBOOK of VOLUMETRICAL ANALYSIS. By Rorert H.
Scott, M.A. T.C.D. Post 8vo. is. 6d.
ELEMENTS of CHEMISTRY, Theoretical and Practical. By William
A. Miller, M.D. LL.D. F.R.S. F.G.S. Professor of Chemistry, King's
College, London. S vols. 8vo. £1 lis. Part 1. Chemical Physics.
Third Edition enlarged, lis. Part II. Inorganic Chemistey. Second
Edition, 20s. Part ill. Organic Chemistey. Second Edition, 20s.
A MANUAL of CHEMISTRY, Descriptive and Theoretical. By
William Odling, M.B. F.B.S. Lecturer on Chemistry at St. Bartholo
mew's Hospital. Part L svo. 9s.
A Course of Practical Chemistry, for the tis^ of Medical Students.
By the same Author. Part I. crown 8vo. with Woodcuts, 4s. ed. Part II.
(completion) just ready.
The DIAGNOSIS and TREATMENT of the DISEASES of WOMEN ;
including the Diagnosis of Pregnancy. By Gkaily Hewitt, MS>. Physician
to the British Lying-in Hospital. 8vo. His.
LECTURES on the DISEASES of INFANCY and CHILDHOOD. By
Charles West, M.D. etc. Fourth Edition, revised and enlarged. 8vo. 14s.
EXPOSITION of the SIGNS and SYMPTOMS of PREGNANCY :
with other Papers on subjiyts connected with Midwifery. By W. F.
Montgomery", M.A. M.D. M.ll.l.A. 8vo. with Illustrations, 25s.
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A SYSTEM of SURGERY, Theoretical and Practical. In Treatises
by Various Author*, nrrnnged and edited by T. Holmes, M.A. Cantab.
Assistant-Surgeon to St. George's Hospital. 4 vols. Bvo.
Vol. L General Pathology. 2U.
Vol. II. local Injuries—Diseases of the Eye. 21s.
Vol. III. Operative Surgery. Diseases of the Organ* of Special
Sense, Respiration, Circulation, Locomotion and Innervation. 21s.
Vol. IV. Diseases of the Alimentary Canal, of the Urino-g-enitary
Organs, of the Thyroid, Matnma and Skin ; with Appendix of Miscellatreous
Subjects, and General Index.
{Early in October.
LECTURES on the PRINCIPLES and PRACTICE of PHYSIC. By
Thomas Watson, M.D. Physician-Extraordinary to the Queen. Fourth
Edition. 2 vols. 8vo. 31s.
LECTURES on SURGICAL PATHOLOGY. By J. Paget, F.B.S. Sur- ■
geon-Extraordinary to the Queen. Edited by W. TcenEr, MJJ. Svo. vrith
117 Woodcuts, 21s.
A TREATISE on the CONTINUED FEVERS of GREAT BRITAIN.
By C. MircniBON, M.D. Senior Physician to the London Fover Hospital.
8vo. with coloured Plates, ISs.
DEMONSTRATIONS of MICROSCOPIC ANATOMY ; a Guide to the
Examination of the Animal Tissues and Fluids in Health and Disease, f>r
the use of the Medical and Veterinary Professions. Founded on a Cours- of
Lectures delivered by Dr. Harxet, i*rof. in Univ. Coll. London. Editeii liy
G. T. Bhown, late Vet. Prof. ,in the Royal Agric. Coll. Cirencester. 8vo.
with Illustrations.
[AeoWjr ready.
ANATOMY, DESCRIPT1YE and 8URGICAL. By Henry Gray.
F.R.S. With 410 Wood Engravings from Dissections. Third Edition, by
T. Holmes, II .A. Cantab. Royal 8vo. 28s.
PHYSIOLOGICAL ANATOMY and PHYSIOLOGY of MAN. Br the
late II. B. Todd, M.D. F.R.S. and W. Bowman, F.ILS. of King'* College.
With numerous Illustrations. Vol. II. 8vo. 25s.
A New Edition of the FIRST VOLUME, by Dr. Lionel S. Bjule,
is preparing for publication.
The CYCLOPEDIA of ANATOMY and PHYSIOLOGY. Edited by
the late R. B. Toud, M.D. F.R.S. Assisted by nearly all the most eminent
cultivators of Physiological Science of the present ago. 5 vol*. Svo. with
2,853 Woodcuts, £>; 0*.
A DICTIONARY of PRACTICAL MEDICINE. By J. Copland, M.D.
F.R.S. Abridged from tho larger work by the Author, assisted by J. C.
Copland, lvol. 8vo.
{Ih the press.
Dr. Copland's Dictionary of Practical Medicine (the larger work).
3 vols. 8vo. £S 11s.
The WORKS of SIR B. C. SRODIE, Bart. Edited by Cbarxes
Hawgins, F.U.C.S.E. 2 vols. 8vo.
[/it the prat.
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MEDICAL NOTES and REFLECTIONS. By Sir H. Holland, Bart.
.M.I Third Edition. 8vo. 18s.
HOOPER'S MEDICAL DICTIONARY, or Encyclopaedia of Medical
Science. Ninth Edition, brought down to the present timo, by Alex.
Hexrt, 31.D. 1 vol. 8vo.
[/» the press,
A MANUAL of MATERIA MEDICA and THERAPEUTICS, abridged
from Dr. Pereira's Elements by P. J. Fauhe, M.D. Cantab, assisted by
It. Brstlrt, M.R.C.S. and by R. Warrington, F.C.S. 1 vol. 8vo.
Dr. Pereira's Elements of Materia Medica and Therapeutics, Third
Edition. By A. S. Tavloiu MJ), and G. O. Reed, M.D. 3 vols. 8vo. with
numerous w oodcuts, £3 is*.

The Fine Arts, and Illustrated Editions.
The NEW TESTAMENT of OUR LORD and SAVIOUP. JESUS
CHRIST. Illustrated with numerous Engravings on "Wood from the OLD
MASTERS. Crown 4to. price 63s. cloth, gilt top; or price £5 is. elegantly
bound in morocco.
[//* October.
LYRA GERMANICA ; Hymns for the Sundays and Chief Festivals of
the Christian Year. Translated by Cathrrine Wisrworth: 125 Illus
trations on Wood drawn by J. Leighton, F.S.A. Fcp. 4to. 41s.
CATS' and FABXIE'S MORAL EMBLEMS ; with Aphorisms, Adages,
and Proverbs of all Nations : comprising 1:11 Illustrations on Wood by J.
Leiahton, F.S.A. with an appropriate Text by R. Pigott. Imperial 8vo.
31s. W.
BUNYAN'S PILGRIM'S PROGRESS : with 126 Illustrations on Steel
and Wood by C. Bexxett ; and a Prcfaco by the Rev. C. Kingsley. Fcp.
«o. 21s.
The HISTORY of OUR LORD, as exemplified in Works of Art :
with that of His Types, St. John the Baptist, and other Persons of the Old
and New Testament. By Mrs. Jameson and Lady Eastlare. Being tho
Fourth and concluding Serirs of 'Sacred and Legendary Art;' with 31
Etchings and ttsl Woodcuts. 2 vols, square crown bvo. IZs.
In the same Series, by lira. Jamesox.
Legends of the Saints and Martyrs. Fourth Edition, with 19
Etchings and ls7 Woodcuts. 2 vols. 31s. CdL
Legends of the Monastic Orders. Third Edition, with II Etchings
and 88 Woodcuts. 1vol. 21s.
Legends of the Madonna. Third Edition, with 27 Etchings and 165
Woodcuts. 1 vol. 21s.

Arts, Manufactures, cj'c.
ENCYCLOPEDIA of ARCHITECTURE, Historical. Theoretical, and
Practical. By Joseph Gwilt. With more than 1,000 Woodcuts. 8vo. 42s.
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TUSCAN SCULPTORS, their Lives, Works, and Times. With Illus
trations from Original Drawings and Photographs. By Charlrs C.
Perrins. 2 vols, imperial 8vo.
[7a the pres*.
The ENGINEER'S HANDBOOK; explaining the Principles which
should guide the young Engineer in the Construction of Machinery. By
C. S. Lowndes. Post 8vo. 5s.
The ELEMENTS of MECHANISM, for Students of Applied Mechanics.
Bv T. M. Ooodevr, M.A. Professor of Nat. Philos. in King's CoIL Loudon.
\\ ith 206 Woodcuts. Post 8vo. 6s. 6rf.
TJRE'S DICTIONARY of ARTS, MANUFACTURES, and MINES.
Re-written and enlarged by Roheet HrNT, F.R.S. assisted by numerous,
gentlemen eminent in Science and the Arts. With 2,000 Woodcuts. 3 vols.
8vo. £4.
ENCYCLOPAEDIA of CIVIL ENGINEERING, Historical. Theoretical,
and Practical. By E. Crest, C.E. With above 3,000 Woodcuts. Svo. 42s.
TREATISE on MILLS and MILLWORK. By W. Fairi;airn. C.E.
F.R.S. With 18 Plates and 322 Woodcuts. 2 vols. 8vo. 32s. or each vol.
separately, lrts.
Useful Information for Engineers. By the same Author. First
and Second Series, with many Plates and Woodcuts. 2 vols, crown 8vo. 21s.
or each vol. separately, 10s. 6d.
The Application of Cast and Wrought Iron to Building Purposes.
By the same Author. Third Edition, with i'lates and Woodcuts.
INearly readp.
The PRACTICAL MECHANIC'S JOURNAL: An Illustrated Record
of Mechanical and Engineering Science, and Epitome of Patent Inventions.
4to. price Is. monthly.
The PRACTICAL DRAUGHTSMAN'S BOOK of INDUSTRIAL DE
SIGN. By W. Johnson, Assoc. Inst. C.E. With many hundred Illustrations.
4to. 2?s. 8d.
The PATENTEE'S MANUAL; a Treatise on the Law and Practice of
Letters Patent for the use of Patentees and Inventors. By J. and J. H
Johnson. Post Svo. 7s. 6d.
The ARTISAN CLUB'S TREATISE on the STEAM ENGINE, in its
various Applications to Mines, Mills, Steam Navigation. Railwavs and Agri
culture. By J. Bocrne, C.E. Fifth Edition ; with 37 Plates and 516 Wood
cuts. 4to. 42s.
A Catechism of the Steam Engine, in its various Applications to
Mines, Mills, Steam Navigation, Railways, and Agriculture. By the same
Author. With 80 Woodcuts. Pep. 8vo. 6*.
The STORY of the GUNS. By Sir J. Emerson Tennent, K.C.S.
F.R.S. With 33 Woodcuts. Post 8vo. 7s. 6rf.
The THEORY of WAR Illustrated by numerous Examples from His
tory. By Lieut.-Col. P. L. MacDouoall. Third Edition, with 10 Plans.
Post 8vo. 10s.6rf.
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COLLIERIES and COLLIERS ; A Handbook of the Law and leading.
Cases relating thereto. By J. C. Fowler, Barristcr-at-Law. Fcp. 8vo. 6s.
The ART of PERFUMERY ; the History and Theory of Odours, and
the Methods of Extracting the Aromas of Plants. By Dr. Piesse, F.C.S.
Third Edition, with 53 Wocdcuts. Crown 8vo. 10s. 6d.
Chemical, Natural, and Physical Magic, for Juveniles during the
Holidays. By the same Author. With 30 Woodcuts. Fcp. 8vo. 3s. 6d.
The Laboratory of Chemical Wonders : a Scientific Melange for
Young People. By the same. Crown 8vo. 5s. 6d.
TALPA; or the Chronicles of a Clay Farm. By C. W. Hosktns,
Esq. With 24 Woodcuts from Designs by G. Ceuigs'hang. 16mo. 5s. 6<J.
H.R.H the PRINCE CONSORTS FARMS: An Agricultural Memoir.
By Jonx Chalmees Morton. Dedicated by permission to Her Majesty
the Queen. With 40 Wood Engravings. 4tu.52s.6i2.
Handbook of Farm Labour, Steam, Water, Wind, Horse Power,
Hand Power, Ac. By the same Author. lGmo. Is. 6rf.
Handbook of Dairy Husbandry ; comprising the General Manage
ment of a Dairy Farm, Ac. By the same. lGmo. Is. 6d.
LOUDON'S ENCYCLOPEDIA of AGRICULTURE: comprising the
Laying-out, Improvement, and Management of Landed Property, and the
Cultivation and Economy of the Productions of Agriculture. With 1,100
Woodcuts. 8vo. 31s. 6d.
London's Encylopaedia of Gardening : Comprising the Theory and
Practice of Horticulture, Floriculture, Arboriculture, and .Landscape Gar
dening. With 1,000 Woodcuts. 8vo. 31s. ad.
London's Encyclopaedia of Cottnge, Farm, and Villa Architecture
and Furniture. With more than 2,000 Woodcuts. 8vo. 42s.
HISTORY of WINDSOR GREAT PARK and WINDSOR FOREST.
By William Menzies, Resident Deputy Surveyor. Dedicated by per
mission to H. M. the Qoeen. With 2 Maps, and 20 Photographs by the
Earl of Caithness and Mr. Bemreidge. Imperial folio, £8 Ss.
BAYLDON'S ART of VALUING RENTS and TILLAGES, and Claims
of Tenants upon Quitting Farms, both at Michaelmas and Lady-Day.
Eighth Edition, adapted to the present time by J. C. MORTON.

Religious and Moral Works.
An EXPOSITION of the 39 ARTICLES, Historical and Doctrinal.
By E. Harold Browse, D.D. Lord Bishop of Ely. Sixth Edition, 8vo. 16s.
The Pentateuch and the Elohistic Psalms, in reply to Bishop Colenso.
By the same Author. 8vo. 2s.
Examination Questions on Bishop Browne's Exposition of the
Articles. By the Rev. J. Goele, M.A. Fcp. Ss. 6d.

IS

NEW WORKS purlished BY LONGMAN AXD CO.

FIVE LECTURES on the CHARACTER of ST. PAUL: being th*
Hulsean Lectures for 1862. By the Rev. J. S. Howsoir, D.D. Secoud
Edition. 8vo. 9s.
A CRITICAL and GRAMMATICAL COMMENTARY on ST. PAUL'S
Epistles. By C. J. Ellicott, D.D. Lord Bishop of Gloucester and Briseol. Svo.
Galatians, Third Edition, 8s. 6d\
Ephesians, Third Edition, 8«. 6</.
Pastoral Epistles, Second Edition, 10j. 6d
Fhilippians, Colossians, and Philemon, Second Edition, 10s. 6d.
Thessalonians, Second Edition, 7s. 6d.
Historical Lectures on the Life of our Lord Jesus Christ : being the
Hulsean Lectures for 18:9. By the same. Third Edition. Svo. Kb. id.
The Destiny of the Creature ; and other Sermons preached before
the University of Cambridge. By the same. Post 8vo. is.
The Broad and the Narrow Way; Two Sermons preached before
tho University of Cambridge. By the same. Crown 8vo. 2s.
Rev. T. E. HORNE'S INTRODUCTION to the CRITICAL STUDY
and Knowledge of the Holy Scriptures. Eleventh Edition, corrected and
extended under careful Editorial revision. With 4 Maps and 23 Woodcuts
and Facsimiles. 4 vols. bvo. £3 13s. Qd.
Rev. T. BZ. Home's Compendious Introduction to the Study of the
Bible, being an Analysis of the larger work by the same Author. Re-edit^-i
by the Rev. Jons Ayre, M.A. With Maps. &c. Post 8vo. 9s.
The TREASURY of BIBLE KNOWLEDGE, on the Plan of Maunder's
Treasuries. By the Rev. Jons Atee, MA. Fcp. Svo. with Mans and Illus
trations.
[In the press.
The GREEK TESTAMENT ; with Notes. Grammatical and Exepetical.
By the Rev. W. Werster, M.A. and the Rev. W. F. Wilginsojt, M.A. i
vols. 8vo. £2 is.
Vol. L the Gospels and Acts, 20s.
Vol. II. the Epistles and Apocalypse, 2ts.
The FOUR EXPERIMENTS in Church and State ; and the Conflicts
of Churches. By Lord Rorert Montagu, M.P. 8vo. 12s.
ETERY-DAY SCRIPTURE DIFFICULTIES explained and illustrated-.
Gospels of St. Matthew and St. Mark. By J. E. Prescott, MA. late
Fellow of C.C. Coll. Cantab. 8v0.9s.
The PENTATEUCH and BOOK of JOSHUA Critically Examined.
By J. W. Colrnso. D.D. Lord Bishop of Natal. Part I. the Pentattmrh
examined as an Historical Narrative. 8vo. Us. Part II. the Age and
Authorship of the Pentateuch Considered^ 7s. 6d. Part III. the B*x>k of
Deuteronomy, 8s. Part IV. the First 11 Chapters of Genesis examined- end
separated, with Remarks on the Creation, the Fall, and the JDeluge, 10s, 6d.
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The LIFE and EPISTLES of ST. PAUL. By W. J. Contreare,
M.A. late Fellow of Trin. Coll. Cantab, and J. S. Howson, D.D. Principal of
the Collegiate Institution, Liverpool.
Lirrary Edition, with all the Original Illustrations, Saps, Landscapes
01 Steel, Woodcuts, Ac. 2 vols. 4to. 48s.
Intermediate Edition, with a Selection of Maps, Plates, and Woodcuts.
2 vols, square crown Bvo. 31j. 6d.
People's
revised
Maps.
•! vols,Edition,
crown 8vo.
12s. and condensed, with 46 Illustrations and
The VOYAGE and SHIPWRECK of ST. PAUL; with Dissertations,
on the Shi|» and Navigation of the Ancients. By James Sunn, F.R.S.
Crown svo. Charts, 8s. 6d.
HIPPOLYTUS and his AGE ; or, the Beginnings and Prospects of
Cliristianity. By Baron Bunsen, D.D. £ vols. 8vo. 30*.
Outlines of the Philosophy of Universal History, applied to Lan
guage and Religion : Containing an Account of the Alphabetical Conferences.
By the same Author, i vols. 8vo. 33s.
Analecta Ante-Nicasna. By the same Author. 3 vols. 8vo. 42s.
THEOLOGIA GERMANIC A. Translated by Susannah Wiskworth:
with a Preface by the Rev. C. Kjngsley ; and a Letter by Baron Bunsen.
Fcp. 8vo. 5s.
INSTRUCTIONS in the DOCTRINE and PRACTICE of CHRIStianity, xs an Introduction to Confirmation. By G. E. L. Cotton, D.D.
Lord Bishop of Calcutta, 18ino. 'it. fid.
ESSAYS on RELIGION and LITERATURE. By Cardinal Wiseman, Dr. D. Rocr, F. H. Laing, and other Writers. Edited by H. E.
Manning, D.D. 8vo.
ESSAYS and REVIEWS. Bv the Rev. W. Temple, D.D. the Rev.
R. Williams. B.D. the Rev* B. 1'owell, M.A. the Rev. H. B. Wilson,
B.D. C. W. Goodwin. M.A. the Rev. M. Paitison, BJ). aud the Rev. B.
Jowett, M.A. 11th Edition. Fcp. 8vo. 6s.
MOSHEIM'S ECCLESIASTICAL HISTORY. Murdoch and Soames's
Translation aud Notes, re-edited by the Rev. W. SlCBBS, M.A. 3 vols.
SvO. -ioS.
The GENTILE and the JEW in the Courts of the Temple of Christ :
an Introduction to the History of Christianity. From the German of Prof.
Dollinuer, by the Rev. N. Darsell, M.A. 2 vols. svo. 21s.
PHYSICO-PROPHETICAL ESSAYS, on the Locality of the Eternal
Inheritance, its Nature and Character ; the Resurrection Body ; and the
Mutual Reeognitiou of Glorified Saints. By the Rev. W. LlSTBr, F.G.S.
Crown 8vo. Gs.
BISHOP JEREMY TAYLOR'S ENTIRE WORKS: With Life by
Bisnop llEBEe. Revised aud corrected by the Rev. C. P. Eden, 10 vols.
8vo. £5 5*.
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PASSING THOUGHTS on RELIGION. By the Author of ' Amy
Herbort.' 8th Edition. Fcp. 8vo. 5s.
Thoughts for the Holy Week, for Young Persons. By the same
Author. 2d Edition. Fcp. 8vo. 2s.
Night Lessons from Scripture. By the same Author. 2d Edition.
32mo. 3s.
Self-Examination hefore Confirmation. By the same Author. 32mo.
price Is. Qd.
Readings for a Month Preparatory to Confirmation, from Writers
of the Early and English Church. By the same. Fcp. it.
Readings for Every Day in Lent, compiled from the Writings of
Bishop Jeremt Taylor. By the same. Fcp. 8vo. 5s.
Preparation for the Holy Communion ; the Devotions chiefly from
the works of Jeremy Taylor. By the same. 32mo. is.
MORNING CLOUDS. Second Edition. Fcp. Svo. 5j.
The Afternoon of Life. By the same Author. Second Edition.
Fcp. 5s.
Problems in Human Nature. By the same. Post 8vo. 5s.
The WIFE'S MANUAL; or. Prayers, Thoughts, and Son;rs on Several
Occasions of a Matron's Life. By the Rev. W. Calvert, M.A. Crown Svo.
price 10s. 6d.
SPIRITUAL SONGS for the SUNDAYS and HOLIDAYS through
out the Year. By J. S. B. Monsell, LL.D. Vicar of Egham. Third Edition.
Fcp. 8vo. 4s. 6d.
HYMNOLOGIA CHRISTIANA : or, Psalms and Hymns selected and
arranged in the order of the Christian Seasons. By B. H. Kennedy, D.D.
Prebendary of Lichfield. Crown 8vo. Is. Qd.
LYRA SACRA; Hymns, Ancient and Modern, Odes and Fragments
of Sacred Poetry." Edited by the Plcv. B. W. Sayile, M.A. Fcp. Svo. 5s.
LYRA GERMANICA, translated from the German by Miss C. Winkworth. First Serifs. Hymns for the Sundays and Chief Festivals;
Second Series, the Christian Life. Fcp. 8vo. 5s. each Series.
Hymns from Lyra Germanica, 18mo. Is.
LYRA EUCHARISTICA; Hymns and Verses on the Holy Communion,
Ancient and Modern: with other Poems. Edited by the Rev. Ordy SnirLEY, M.A. Second Edition, revised and enlarged. Fcp. 8vo. 7j. ad.
Lyra Messianica ; Hymns and Verses on the Life of Christ, Ancient
and Modern; with other Poems. By the same Editor. Fcp. 8vo. 7s. 6d.
Lyra Mystica ; Hymns and Verses on Sacred Subjects, Ancient and
Modern. Forming a companion volume to the above, by the same Editor.
Fen. 8vo.
[ti'carlg reads.

NEW WORKS PCBLisnEd Bt LONGMAN and CO.

21

LYRA DOMESTICA; Christian Songs for Domestic Edification.
Translated from the Psaltcrif and Harp of C. J. P. SpiTTA.and from other
sources, by Richard Massie. Fiest and Second Series, fcp. 8vo.
price 4s. 6d. each.
The CHORALE BOOK for ENGLAND; a complete Hymn-Book in
accordance with the Services and Festivals of the Church of England : the
Hymns translated by Miss C. Winrworth ; the tunes arranged by Prof.
W. S. Bennett aud Otto Goldschjiidt. Fcp.4to. lOa.Sd.
Congregational Edition. Fcp. 8vo. price Is. Crf.

Travels, Voyages, fyc.
EASTERN EUROPE and WESTERN ASIA. Political and Social
.Sketches on Russia, Greece, and Syria, liy Heney A. Tilley. With 6
Illustrations. Post 8vo. 10s. fid.
EXPLORATIONS in SOUTH-WEST AFRICA, from Walvisch Bay to
Lako Ng:iim and the Victoria FaUs. By TnoMAS Baines. 8vo. with
Map and Illustrations.
[In October.
SOUTH AMERICAN SKETCHES; or, a Visit to Bio Janeiro, the
Organ Mountains, La Plata, and tho Parana. By Thomas W. Hinchlife,
M.A. F.R.G.S. Post 8vo. with Illustrations, 12s. 6d.
EXPLORATIONS in LABRADOR. By Heney Y. Hind, M.A.
F.R.G.S. With Maps and Illustrations. 2 vols. 8vo. 32s.
The Canadian Red River and Assinnihoine and Saskatchewan
Exploring; Expeditions. By tho same Author. With Maps and Illustrations.
2 vols. 8vo. 42s.
The CAPITAL of the TYCOON ; a Narrative of a Three Years' Besidenco in Japan. Hy Sir Rctherford Alcocr, K.C.B. 2 vols. 8vo. with
numerous Illustrations, -Vis.
LAST WINTER in ROME and other ITALIAN CITIES. By C.
R. Weld, Author of 'The Pyrenees, West and East,' &c. 1 vol. post 8vo.
with a Portrait of ' Stella,' and Engravings on Wood from Sketches by
the Author.
[In the Autumn.
AUTUMN RAMBLES in NORTH AFRICA. By John Ormsry,
of the Middle Temple, Author of the 'Ascent of the Grivola,' in 'Peaks,
Passes, and Glaciers.' With 13 Illustrations on Wood from Sketches by the
Author. Post 8vo. rs. 6d.
PEAKS, PASSES, and GLACIERS; a Scries of Excursions by
Members of tho Alpine Club. Edited by J. Ball, M.R.I.A. Fourth
Edition; Maps, Illustrations, Woodcuts. Squ;ire crown 8vo.21s.—Travel
lees' Edition, condensed, luuio. 5s. 6d.
Second Series, edited by E. S. Kennedy, M.A. F.B.G.S. With
many Maps and Illustrations. 2 vols, square crown 8vo. 42s.
Nineteen Maps of the Alpine Districts, from the First and
Second Series of Peaks, Passes, and Glacicrs. Price 7s. 6d.

NEW WORKS purlished BT LONGMAN IKD OO.
The DOLOMITE MOUNTAINS. Excursions through Tyrol, Carintbia,
Carniola, and Friuli in 1861, 1862, and 186S. By J. Gilrert and G. C.
Churchill, FJLG.S. With numerous Illustrations. Square crown
8vo. 21s.
MOUNTAINEERING in 1861; a Vacation Tour. By Prof. J.
Tyndaix, F.R.S. Square crown 8vo. with 2 Views, 7s. 6d.
A SUMMER TOUR in the ORISONS and ITALIAN VALLEYS of
the Bernina. By Mrs. Hexrt Feesufield. With 2 Coloured Maps and
4 Views. Post bvo. 10s. 6d.
Alpine Byeways; or, Light Leaves gathered in 1859 and I860. By
the same Authoress. Post 8vo. with Illustrations, 10s. ad.
A LASY'S TOUR ROUND MONTE ROSA; including Visits to the
Italian Valleys. With Map and Illustrations. Post 8vo. 14s.
GUIDE to the PYRENEES, for the. use of Mountaineers. By
CnAitles Pacgs. With Maps, &e. and a new Appendix. Fcp. 6s.
GUIDE to the CENTRAL ALPS, including the Bernese Oberland,
Eastern Switzerland, Lombardy, and Western Tyrol. By Jons Ball,
M.R.LA. Post Svo. with 8 Maps, Is. 6rf. or with an IytROdrcTIOn on
Alpine Travelling, and on the Geology of the Alps, 8s. 6d. The IsteoiiccION separately, Is.
Guide to the Western Alps. By the same Author. "With an
Article on the Geology of the Alps by M. E. Desoe. Post Syo. with Maps,
4c. Is. Od.
A WEEK at the LAND'S END. By J. T. Blight ; assisted by E.
II. Rodi>, R. Q. Coccu, and J. Rjlli's. With Map and £0 Woodcuts. Fcp.
Svo. 6s. 6d.
VISITS to REMARKABLE PLACES : Old Halls. Battle-Fields, and
Scenes Illustrative of Striking Passages in English History and Poetrj.
By William Howitt. 2 vols, square crowu Svo. with Wood Engravings,
price 25t.
The RURAL LIFE of ENGLAND. By the same Author. With
Woodcuts by Bewick and Williams. Medium Svo. 12s. od.

Works of Fiction.
LATE LAURELS : a Tale. By the Author of ' Wheat and Tares.' 8
vols, post 8vo. 15s.
GRYLL GRANGE. By the Author of ' Headlong HaLL' Post Svo.
price 7s. 6d.
A FIRST FRIENDSHIP. [Reprinted from Fraser's Magazine.]
Crown 8vo. 7s. 6d.
THALATTA ; or, the Great Commoner : a Political Romance. Crown
8vo. 9s.
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ATHERSTONE PRIORY. By L. N. Comyn. 2 vols, post 8vo. 21s.
Ellice : a Tale. By the same. Post 8vo. 9s. 6d.
The LAST of the OLD SQUIRES. By the Rev. J. W. Warter, B.D.
Second Rdition. Fcp. 8vo. 4s. ed.
TALES and STORIES by the Author of ' Amy Herbert,' uniform
Edition, each Story or Tale in a single Volume.
Amy Herrert, 2s. ed.
Ivors, 3s. ed.
Gerteude, is. Od.
Katharine Ashton, Ss. ed.}
Earl's Daughter, 2s. ed.
Margaret Percival, 5s.
Experience of Life, 2s. ed.
Laneton Parbonaoe, 4s. ed.
Clrte Hall, 3s. ad.
Uesula, is.6d.
A Glimpse of the World. By the Author of 'Amy Herbert.' Fcp. 7s. 6c!.
ESSAYS on FICTION ; comprising Articles on Sir W. Scott, Sir E. B.
Lttton, Colonel Senior. Mr. Thacgerat, and Mrs. Beecher Stowe. Re
printed chiefly from the Edinburgh, Quarterly, and Westminster Revicws;
with largo Additions. By Nassau W. Senior. Post 8vo. 10s. ed.
The GLADIATORS : A Tale of Rome and Judaea. By G. J. Whttb
Melville. Crown 8vo.
Digby Grand, an Autobiography. By the same Author. 1 vol. 5s.
Kate Coventry, an Autobiography. By the same. 1 vol. 5s.
General Bounce, or the Lady and the Locusts. By the same. 1 vol. 5s.
Holmhy House, a Tale of Old Northamptonshire. 1 vol. 5s.
Good for Nothing, or All Down Hill. By the same. 1 vol. 6s.
The Queen's Maries, a Romance of Holyrood. 1 vol. 6s.
The Interpreter, a Tale of the War. By the same. 1 vol. 5s.
TALES from GREEK MYTHOLOGY. By the Rev. G. W. Cox, M A.
late Scholar of Trin. Coll. Oxon. Second Edition. Square lOmo. 3s. 6d.
Tales of the Gods and Heroes. By the same Author. Second
Edition. Fcp. 8vo. Ss.
Tales of Thebes and Argos. By the same Author. Fcp. 8vo. 4s. 6<f.
The WARDEN: a Novel. By Anthony Trollope. Crown 8vo. 3s. 6rf.
Barchester Towers : a Sequel to ' The Warden.' By the same
Author. Crown 8vo. 6s.
The SIX SISTERS of the VALLEYS: an Historical Romance. By
W. Bramlet-JIoore, M.A. Incumbent of Gerrard's Cross, Bucks. With
11 Illustrations on Wood. Crown 8vo. 5s.
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Poetry and the Drama.
MOOSE'S POETICAL WORKS, Cheapest Editions complete in 1 vol
including the Autobiographical Prefaces and Author's last Not-'s. which are
still copyright. Crown 8vo. ruby type, with Portrait, 7j. 6d. or Peoples
Edition, "in larger type, 12t. 6d.
Moore's Poetical Works, as above. Library Edition, medium 8ro.
with Portrait and Vignette, 21s. or in 10 vols. fcp. 3*. bd. each.
TENNIEL'S EDITION of MOORE'S LALLA R00KH, with 68 Wood
Engravings from original Drawings and other Illustrations. Fcp. 4to. 21*.
Moore's Lalla Rookh. 32mo. Plate, 1s. 16mo. Yigr.ette, 2s. 6d.
Square crown 8vo. with 13 Plates, 15s.
MACLISE'S EDITION of MOORE'S IRISH MELODIES, with 161
Steel Plates from Original Drawings. Super-royal 8vo. 31s. 6d.
Moore's Irish Melodies, 32mo. Portrait, Is. 16mo. Vignette, 2*. 6rf.
Square crown 8vo. with 13 Plates, 21s.
SOTJTHEY'S POETICAL WORKS, with the Author's last Corrections
and copyright Additions. Library Edition, in 1 vol. medium Svo. with
Portrait'and Vignctto, 14s. or in 10 vols. fcp. 3s. 6d. each.
LAYS of ANCIENT ROME ; with Ivry and the Armada. By the
Right Hon. Lord Macaulay. 16mo. 4s. 6d.
Lord Macaulay's Lays of Ancient Rome. With 90 Illustrations on
Wood, Original and from the Antique, from Drawings by G. Scharf. Fcp.
4to. 21s.
POEMS. By Jean Inoelow. Seventh Edition. Fcp. 8vo. 5s.
POETICAL WORKS of LETITIA ELIZABETH LANDON (L. E. L.)
2 vols. 16mo 10s.
PLAYTIME with the POETS : a Selection of the best English Poetry
for the use of Children. By a Lady. Crown Svo. 5s.
The REVOLUTIONARY EPICK. By the Right Hon. Beujamin
Disrarli. Fcp. 8vo. Ss.
BOWDLER'S FAMILY SHAKSPEARE, cheaper Genuine Edition,
complete in 1 vol. large type, with 36 Woodcut Illustrations, price 14s. or
with tho same Illusteations, in 6 pocket vols. 5s. each.
An ENGLISH TRAGEDY ; Mary Stuart, from Schiller ; and Mdlle.
De Belle Isle, from A. Dumas,—each a Play in 5 Acts, by Frances Anns
Khmrle. Post 8vo. 12s.
Bural Sports, fyc.
ENCYCLOPEDIA of RURAL SPORTS; a complete Account, His
torical. Practical, and Descriptive, of Hunting, Shooting, Fishing, Racing.
Ac. By D. P. Blaine. With above 600 Woodcuts (20 from Designs by
John Leech). 8vo. 42s.
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COL. HAWKER'S INSTRUCTIONS to YOUNG SPORTSMEN in all
that relates to Guns and Shooting. Revised by the Author's Sox. Square
crown 8vo. with Illustrations, 18s.
NOTES on RIFLE SHOOTING. By Captain Heaton, Adjutant of
the Third Manchester Rifle Volunteer Corps. Fcp. 8vo. 2s. 6d.
The DEAD SHOT, or Sportsman's Complete Guide ; a Treatise o:i
the Use of the Gun, Dog-breaking, Pigeon-shooting, 4c. By Mahrsman.
Pep. 8vo. with Plates, 5s.
The CHASE of the WILD RES SEER in DEVON and SOMERSET.
By C. P. L'OLLYXS. With Map and Illustrations. Square crown Svo. 10s.
The FLY-FI8HER'S ENTOMOLOGY. By Alfred Ronalds. With
coloured Representations of the Natural and Artificial. Insect. 6th Edition ;
with 20 coloured Plates. Bvo. 14s.
HANDBOOK of ANGLING : Teaching Fly-fishing, Trolling, Bottomiisliing, Salmon-flshiug ; with the Natural History of River Fish, and tho
best modes of CatchinK them. By Ephemera. Pep. Woodcuts, 3s.
The CRICKET FIELD ; or, the History and the Science of the Game
of Cricket. By J. Pycroft, B.A. Tim. Coll. Oxon. 4th Edition. Pep.
bvo. 0s.
The Cricket Tutor ; a Treatise exclusively Practical. By the same,
lbino. 1s.
The HORSE'S FOOT, and HOW to KEEP IT SOUND. By W.
Miles, Esq. 9th Edition, with Illustrations. Imp. 8vo. 12s. 6d.
A Plain Treatise on Horse-Shoeing. By the same Author. Post
bvo. with Illustrations, 2s.
General Remarks on Stables, and Examples of Stable Fittings. By
the same. Imp. bvo. with 13 Plates, 15s.
Remarks on Horses' Teeth, adapted to Purchasers. By the same
Author. Crown bvo. Is. 6c/.
The HORSE : with a Treatise on Draught. By William Youatt.
New Edition, revised and enlarged. 8vo. with numerous Woodcuts, 10s. W.
The Dog. 15y the same Author. 8vo. with numerous Woodcuts, Us.
The DOG in HEALTH and DISEASE. By Stonehenge. With 70
Wood Engravings. Square crown 8vo. lis.
The Greyhound. By the same. With many Illustrations. Square
crown bvo. 21t.
The OX ; liis Diseases and their Treatment: with an Essay on Parturi
tion in the Cow. By J. R. Dorsoh, M.K.C.V.S. l'ost 8vo. with Illustrations.
[Jwt ready.
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Commerce, Navigation, and Mercantile Affairs.
The LAW of NATIONS Considered as Independent Political Com
munities. By Travees Twisb, D.C.L. Regius Professor of Civil Law in the
University of Oxford. 2 vols. 8vo. 30s. or separately, Pact L Peace, Li*.
Part IL War, 18s.
A DICTIONABY, Practical, Theoretical, and Historical, of Commerceand Commercial Navigation. By J. H. M'Cclloch, Esq. SvcwiLh
Haps and Plans, 50s.
The STUDY of STEAM and the MARINE ENGINE, for Young
Sea Officers. By 8. M. Saxrt, R.N. Post 8vo. with 87 Diagrams, 5s. erf.
A NAUTICAL DICTIONARY, defining the Technical Language re
lative to the Building and Equipment of Sailing Vessels and Steamers, Ac
By Arthur Young. Second Edition ; with Plates and IS0 Woodcuts.
8vo. 18s.
A MANUAL for NAYAL CADETS. By J. M'Neil Botd, late Cap
tain R.N. Third Edition; with 240 Woodcuts and 11 coloured Plates.
Post 8vo. 12s. 64
Every Cadet in the Royal Navy is required by the Regulations of the
Admiralty to have a copy of this work on his eutry into the Navy.

Works of Utility and General Information.
MODERN COOKERY for PRIVATE FAMILIES, reduced to a System
of Easy Practice in a Series of carefully-tested Receipts. By Eliza Actok.
Newly revised and enlarged; with 8 Plates, Figures, and 150 Woodcuts.
Fop. 8vo.7*. <W.
On FOOD and its DIGESTION; an Introduction to Dietetics. By
W. Beinton. M.D. Physician to St. Thomas's Hospitai, &c. With *S Wood
cuts. Post 8vo. 12*.
ADULTERATIONS DETECTED; or Plain Instructions for the Dis
covery of Frauds in Food and Medicine. By A. H. Hassall, M.D. Crown
8vo. with Woodcuts, 17s. Qd.
The VINE and its FRUIT, in relation to the Production of Wine.
By Jamrs L. DE3MaH. Crown 8vo. 8*.6d.
WINE, the VINE, and the CELLAR. By Thomas G. Shaw. With
28 Illustrations on Wood. 8vo. 16s.
A PRACTICAL TREATISE on BREWING ; with Formula: for Public
Brewers, and Instructions for Private Familics. By W. Blacr. 8va 10j. 6d,
SHORT WHIST ; its Rise, Progress, and Laws ; with the Laws of
Piquet, Cassino, Ecarte, Cribbage, and Backgammon. By Major A. Fcp.
8vo. 3s.
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HINTS on ETIQUETTE and the USAGES of SOCIETY ; with a
Glance at Bad Habits. Revised, with Additions, by a Ladt of Rang. Fcp.
8vo. is. 6d.
The CABINET LAWYER ; a Popular Digest of the Laws of England,
Civil and Criminal. 19th Edition, extended by the Author ; including the
Acta of the Sessions 1862 and 186$. Fcp. 8vo. 10s. id.
The PHILOSOPHY of HEALTH ; or, an Exposition of the Physio
logical and Sanitary Conditions conducive to Human Longevity and
Happiness. By Southwood Smith, H.D. Eleventh Edition, revised aud
enlarged : with New Plates, 8vo.
[Just ready.
HINTS to MOTHERS on the MANAGEMENT of their HEALTH
during the Period of Pregnancy and in the Lying-in Room. By T. iii ll,
MJ>. Pep. 8vo.5«.
The Maternal Management of Children in Health and Disease. By
the same Author. Fcp. 8vo. 6s.
NOTES on HOSPITALS. By Florence Nightingale. Third Edi
tion, enlarged ; with 13 Plans. Post 4to. 18s.
C. M. WILLICH'S POPULAR TABLES for ascertaining the Value
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An ELEMENTARY ATLAS of HISTORY and GEOGRAPHY, from
the commencement of the Christian Era to the Present Time, in 16 coloured
Maps, clironolo;ricallv arranged, with illustrative Memoirs. By the Rev.
J. 8. Brewer, M.A. Royal 8vo. 12s. 6d.
SCHOOL ATLAS of PHYSICAL, POLITICAL, and COMMERCIAL
GEOGRAPHY, in 17 full-coloured Maps, accompanied by descriptive Letter
press. By K. Hughes, F.R.A.S. Royal 8vo. 10s. 6c/.
BISHOP BUTLER'S ATLAS of ANCIENT GEOGRAPHY in a Series
of 24 full-coloured Maps, accompanied by a complete Acceutuated Index.
New Edition, corrected and enlarged. Royal 8vo. 12*.
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Periodical Publications.
The EDINBURGH REVIEW, or CRITICAL JOURNAL, published
Quarterly in January, April, July, and October. 8vo. price 6s. each No.
The GEOLOGICAL MAGAZINE, or Monthly Journal of Geology,
edited by T. Rupert Jones, P.G.S. assisted by Heney Woodward, F.G^S.
8vo. price Is. 6d. each No.
ERASER'S MAGAZINE for TOWN and COUNTRY, published on
the 1st of each Month. 8vo. price 2s. 6d. each No.
The ALPINE JOURNAL: a Record of Mountain Adventnre and
Scientific Observation. By Members of the Alpine Club. Edited by
H. B. George, M.A. Published Quarterly, May 31, Aug. 31, Nov. 30, Feb. 28.
8vo. price Is. 6d. each No.
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