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My deap Lord,
In availing myself of your Lordship's permission to
dedicate to you the ensuing volume, I am desirous briefly
to refer to the grounds on which I made the request, more
especially because I feel assured that it is in the very same
spirit that that request has been complied with.
The right use and just value of physical science in con
nexion with the evidences and illustration of religious
truth, are topics always demanding serious attention, but
more especially in an age like the present, abounding with
false pretensions on the one hand, and opposing prejudices
on the other. Amid such errors and perversions it is
a matter of particular satisfaction when the advocates of
reason and truth find their efforts approved and encouraged
by those whose situation in the Church silences all cavils ;
and in no instance is this more gratifying than when those
who are now in the position to confer that sanction have
themselves previously been labourers in the diffusion and
enlargement of the knowledge of nature.
a2
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DEDICATION.

Your Lordship's sentiments on this important subject
have been sufficiently evinced, were it only by the part you
have taken in that vast Association of British Science which
is now yearly exciting so general and powerful an interest
in physical pursuits, and by the zeal with which you have
there upheld the religious application of true philosophy,
—and asserted the revelation of God in the volume of
nature as our best guide to the manifestation of Him in the
pages of inspiration.
It was from such considerations, that, being engaged in a
work having the same great object in view, I was naturally
led to look to your Lordship's name as that which above all
others would be most appropriately prefixed to it, and most
powerfully assist in promoting the important end to which
it is designed to be subservient.
I remain,
With the greatest esteem and respect,
My dear Lord,
Most sincerely your's,
BADEN POWELL.
Oxford,
December 13, 1837.
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PREFACE.

Within a few years past, an extraordinary interest
has been evinced, and an unusual supply of works
produced on subjects relating to the application of
Physical Science to Natural Theology ; its connexion
with revelation, and the influence which physical
truths have in guiding us even in the interpretation
of Scripture. The train of writers called forth by
the Bridgewater bequest ; the reproduction of Paley's
work, illustrated and prefaced from the resources of
a period of advanced knowledge ; and the various
other publications to which these directly or indi
rectly have given rise, have together furnished a
body of facts and arguments in which it might be
supposed every topic would have been exhausted,
and nothing left to be desired in the analysis of
those evidences on which the fundamental truths of
all religion are established.
If we look more
closely into the nature of the discussion, we however
perceive that this is far from being the case. With
the majority of writers on natural theology, the
mere accumulation of particular instances of design
from different parts of the natural world, has been
almost the sole object of attention ; now though it
cannot be denied that they have thus most advan
tageously brought the resources of all branches of
science to bear on the question, yet (to whatever
source it may be traced), a great deficiency appears
to exist to the exact analysis of principles, and the
philosophy of the argument ; of which it must be
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confessed we meet with frequent instances even
among writers of high eminence. The cultivators
of physical science, perhaps, have not been gene
rally disposed or qualified to enter upon logical dis
tinctions ; while the theological and metaphysical
inquirers have too commonly been but little versed
in physical evidence, and have thus failed to appre
ciate and enforce the extent and importance of the
great argument from the order and arrangement of
physical laws and causes.
To bring united resources of both kinds to bear
on the subject has been the professed object of some
of the recent publications alluded to. Among these
the Bridgewater Treatise of Mr. Whewell, the Dis
course of* Lord Brougham, and the Fragment of
Mr. Babbage, stand conspicuous, especially when
the first is taken in connexion with some passages
in the History of the Inductive Sciences by the same
author ; and the second, with the Natural Theology
of Dr. Turton.
Another writer, also, has recently discussed the
evidences of natural theology ; but with widely dif
ferent views from any of those just referred to ; and
to whose treatise (as it has Obtained a considerable
share of commendation in certain quarters,) I must
briefly allude, viz., a work entitled, The whole Doc
trine of Final Causes, &c, by the Rev. W. J. Irons,
of Queen's College, Oxford. London, 1836.
This writer, upon professedly philosophical prin
ciples, and by an elaborate metaphysical argument,
has undertaken to maintain that a strictly natural
theology, logically deduced from the phenomena of
creation, is absolutely unattainable.
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This position he seeks to maintain for the express
object of showing the necessity and all-sufficiency
of revelation.
He pursues the argument by enter
ing largely into the discussion of the nature of causes,
examining the opinions, both ancient and modern,
on the subject ; and after considering the nature of
final causes, he at length endeavours to show (upon
his previous notion of causes in general,) that the
argument from final causes is altogether fallacious
and illusory. Hence he proceeds to contend for
revelation as the only source of our knowledge,
even of the existence of a Deity. A work of such
pretensions, supported by at least the appearance of
extensive research and erudition, has naturally de
manded attention. The greater part of these pages
was written before I had seen Mr. Irons's publica
tion. However, some parts, as they then stood, I
found related so closely to certain portions of that
author's argument, that they were already sufficient
to explain the grounds of my entire dissent from
him. In a few places, as they fell in with the line
of my observations, I have since introduced some
remarks which will be found to bear on other points
of his reasoning.
I must here also add a passing reference to
Mr. Babbage's " fragment," The Ninth Bridgewater
Treatise. To some of the philosophical views deve
loped and illustrated in it, I shall have occasion to
refer particularly in the course of the ensuing pages ;
at present, I merely wish to express my conviction
of its general value, especially as suggesting rich
materials for thought, to every reader capable of
turning them to account. I am the more induced

xii

PREFACE.

to offer this remark, because I am aware that the
originality and novelty of the illustrations derived
from an abstruse branch of science have not been
generally appreciated ; and somewhat of singularity
in the whole manner and appearance of the volume,
has tended, perhaps, to indispose some readers from
doing justice to its real excellencies, and even to
doubt its tendency.
To return to the general subject: Upon long con
tinued consideration, it has appeared to me that much
was still wanting to its complete and satisfactory elu
cidation, and that several important points relative
to the analysis of the argument and nature of the rea
soning, remained untouched, or very imperfectly ex
plained, even by those who have professedly entered
more largely upon a discussion of principles. If then
the argument has seemed to me to call for such
further extension and explanation as in the ensuing
pages it is my endeavour to supply, it has been with
the fullest appreciation of the numerous excellencies
of the writers alluded to that I have engaged in the
attempt to supply some of the deficiencies. On points
where I feel obliged to differ from them, I have in
genera] avoided specific controversy or criticism, and
have usually stated my own views and arguments
simply as they arose out of the course of the main
discussion, accompanied by a reference which would
sufficiently lead those readers who might be interested
in it to the comparison of what I have advanced
with the views, more or less opposite, of the writers
referred to.
My main object is to examine the connexion and
relation between the several great branches of the
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inquiry ;—between physical science and natural theo
logy, as also between this and revealed religion ;
each in succession furnishing the necessary basis of
evidence to the next ; and again, the independence
of each with respect to the succeeding, as essential
to the order and force of the reasoning, whilst they
yet maintain a close connection with, and reaction
upon each other.
Thus, from the very nature of the case it will be
apparent to what extent the present publication can
have any claims to novelty in its topics. Among the
various writers on kindred subjects I have met with
none taking precisely the same line, or embracing
exactly the same range of subject as that which is
proposed to be pursued in the ensuing treatise. Yet
almost every one of the different branches of my
subject has been more or less discussed by some of
the authors alluded to. In many cases my state
ments are, in fact, no more than an elementary
exposition of a particular branch of the subject often
treated before by others. Yet I conceive I have
best consulted perspicuity and brevity in laying down
the principles, as if delivering what was new to the
reader, without formally referring him to authors
who have treated of it before.
It may perhaps be right to state, that a great part
of the argument in the fourth section runs nearly
parallel with that of a discourse which I some time
since published, intitled, Revelation and Science ;
Oxford, 1833. Also the introductory portion of the
first section is a reprint (with a few alterations,) of
a paper which I contributed to some early numbers
of the Magazine of Popular Science, vol. i. 1836.
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Iii the details of examples adduced from different
branches of physical science, I have endeavoured, as
far as possible, to avoid technicalities, or at least to
explain the scientific terms referred to, in the most
popular form of illustration of which they appeared
susceptible. Indeed throughout in the exposition of
the argument, it has all along been made an object
to elucidate the principles in the most perspicuous
manner which the nature of the subject would
admit, and to carry on the discussion in such a form
as would be suitable to the general reader.
One further remark must be added. In some of
the late critical discussions on natural theology,
great stress has been laid (as appears to me very
unfairly,) on the omissions of certain writers. No
author ought fairly to be subject to animadversion
for not discussing what the peculiar line of argument
he has selected does not lead him to discuss. I am
therefore particularly desirous of stating that the
present work has no pretensions whatever to include
a complete or systematic treatise on natural theology.
Its outline embraces only certain particular questions
connected with that science ; of a nature, indeed,
preliminary and general in one part, and in another
supplementary and discursive; but in neither instance
having any claim to be regarded as treating every
point belonging to the subject. In a word, I wish
to be judged of, not by what I do not say, but by
what I do.

INDUCTIVE

SCIENCE

AND
SECONDARY

CAUSES,

CONSIDERED AS THE EVIDENCE OF A FIRST CAUSE,
AND THE FOUNDATION OF RELIGIOUS TRUTH.

I. THE EVIDENCE AND NATURE OF
PHYSICAL TRUTH.
II. THE APPLICATION OF PHYSICAL
TO DIVINE TRUTH.

INTRODUCTION.

The study of natural theology cannot be pursued
alone, and disjoined from other branches of inquiry.
It has a close connexion with the study of phy
sical science on the one hand, and with that of
revelation on the other. Whether we dwell upon
the nature of the evidences, or upon the truths
established, this connexion is equally intimate. The
stability of natural theology rests upon the demon
strations of physical truth : and upon the assurance
of the great doctrines of natural theology must all
proof, and even all notion, of a revelation be essen
tially founded. This intimate connexion and depen
dence, however, is by no means generally understood,
often questioned, and not unfrequently even dis
paraged and denied.
In the discussion of the truths of natural theology
much difficulty has arisen in some minds, and much
misapprehension of the whole nature of the argu
ment. The order and chain of proof, indeed, seems
to require but little consideration to render it evident.
Yet it is very generally misconceived. That prolific
source of mistake, the ambiguity of terms, operates
B
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very widely in introducing confusion of thought into
all portions of the inquiry. The nature of the proof
on which the " theories," as they are often termed,
of natural philosophy depend—the distinction be
tween inductive conclusions and hypotheses—the
relative use and importance of the two—and the
consequent nature and security of the basis on which
natural theology rests,—are all points on which there
seems to me great need of attempts at a better
elucidation than is commonly afforded.

And in

immediate connexion with these topics, the relation
in which the scripture stands to philosophy, (especi
ally where its expressions may be opposed to the
conclusions of science,) is a point most pre-eminently
requiring to be better explained.
By all thinking inquirers, indeed, the importance
of the study of nature as subservient to the great
argument of natural theology, is generally admitted ;
and the evidences which it affords are for the most
part such as address themselves powerfully to the
conviction even of the least instructed inquirer. And
it is not one of the least weighty considerations in
favour of the same great inferences, that their evi
dences are of a nature in some way appreciable by
minds of all classes and constitutions, and of all
degrees of cultivation. The most cursory survey of
nature inspires reflections of the same high tendency
in the most illiterate, as the profoundest investigation
does in the most philosophical. And the more closely
and accurately the phenomena are scrutinized and
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reduced under general laws, the more powerful is the
weight of the evidence, to every intellect prepared to
profit by such inquiry.

To supply all the detail of

such proofs, drawn from the innumerable particular
cases evincing design and arrangement in the mate
rial world, has been the object of the labours of a
long and distinguished series of writers.
But however manifest may be the particular proofs
which reflection deduces from the observed order of
nature,—however clear the varied features of the
view presented to our contemplation by a closer
survey, yet no small degree of confusion and per
plexity often prevails, as to the distinct grounds and
order of the reasoning.
And however elaborately followed up the details
may have been, much still seems requisite in eluci
dation of the great principles of the inquiry. And
in a searching and inquiring age, it becomes more
peculiarly needful to analyze the nature of our
evidence ; and to be able, with that confidence which
belongs to a good and just cause, to meet any scru
tiny, and to challenge any fair inquiry, into the
grounds of our convictions; for which we can be
duly prepared only by going fearlessly into the more
precise examination of the actual principles which
are involved in the reasoning.
It has been well observed by Dr. Turton, " Natural
theology
is, in fact, natural philosophyphysical science in its utmost extent—studied with
especial attention to the marks of design, which
B 2
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are in succession furnished by the objects of inquiry*."
It has also been emphatically and eloquently said, by
another writer of the present day, " The study of
natural philosophy and natural theology, if rightly
pursued, are one ; and true science but a perpetual
worship of God in the firmament of his powerf."
Now the object of the ensuing discussion is precisely
to show how and why, this is the case ; in what sense,
and on what grounds, the identity of the two can be
maintained. And by carefully analyzing the nature
of our impressions and convictions, to render more
secure the steps by which we ascend to these sublime
truths; and to expose more fully the errors and
inconsistences by which such advance is too often
impeded, the
the

proper relation and dependence of

several parts and stages of the inquiry dis

turbed,
broken
The
science

and the connexion and force of the whole
and destroyed.
importance and precise office of physical
in the support of Divine truth, altogether,

has been too commonly overlooked, or misunder
stood ; and often so totally misconceived as to give
rise to the most unhappy prejudices and lamentable
hostility against it.
According to views of the subject, not only popu
larly received, but even supported by the sanction of
religious authority, the entire order and tendency of
the inquiry seems to be wholly mistaken and inverted.
* Natural Theology, p. 39.
t Magazine of Popular Science, vol. i. p. 41.
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Natural philosophy is considered to engage the mind
in the study of what are termed " second causes:" such
inquiries are supposed to have a direct tendency to
withdraw the thoughts from the " first cause." It
is, therefore, the business of natural theology to
remedy this evil : though even natural theology is
incompetent entirely to produce the desired effect ;
and the authority of Revelation must be called in to
check the vain inquiries of reason ; which, indeed, it
is generally safer and better to avoid, and condemn
altogether.
Such is the confusion of ideas very commonly
prevalent ; and which it is even considered impious
to attempt to expose !
Yet, at the hazard of offending all such prejudices,
I shall proceed to an unshrinking examination of
the real order and connexion of the evidences of
physical science, natural theology, and Revelation,
as mutually dependent upon and affecting each other.
That illiterate fanatics should inveigh with all the
bitterness of sincere bigotry against the cultivation
of science, is less a matter of surprise than of pity.
But to find a similar course pursued by those who
are the professed disciples of a purer and more
rational creed, must be a subject of deep regret to
every friend of truth. To find sentiments derogatory
to the use of reason and the cultivation of the intel
lect, coming from those who, by learning, station,
and character, ought to be the friends and advocates
of all sound and rational acquirements ; to hear the
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condemnation of physical research, as beset with
danger to religion, from those who ought to know its
value as the sole basis of natural theology, must,
under any circumstances, be regretted, not only by
the advocates of science as such, but above all, by
the real friends of religion.
To that unfortunate deficiency in our systems of
public education, by which physical science is prac
tically excluded, or, at best, degraded to a very
secondary rank, we must ascribe the deplorably low
views of its nature and value which pervade the
writings of many, who, in other respects, are among
the brightest ornaments of the Church and the Uni
versities.

They are perpetually representing these

pursuits as solely concerned with the dominion of
man over the material elements, and solely applied,
or applicable, to the arts of life. Thus incompetent
to appreciate the high intellectual and moral influ
ence of a devotion to the study of nature, they are
sometimes led, not only to deny such influence, but
even to accuse these pursuits of a tendency opposed
to all religious impressions.
No effectual remedy for such a state of things will
probably be found until physical science shall be
duly recognised as an essential branch of a liberal
education, especially in the Universities. So long as
the public in general are unable to judge of scientific
pretensions, philosophy will be degraded by the pre
tensions of quackery : and this will give a colour to
the accusations of bigotry ; the public mind will be
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imposed upon by the misrepresentations of crafty
Jesuitism, or the declamations of blind fanaticism.
To expose such mischievous errors is one main
object of the ensuing pages.
But it is to be hoped that this state of things may
not continue. It is to be hoped on every account,
for the sake of society itself, as well as of science ;
for the sake of the general intellectual improvement
of mankind, as well as of the encouragement of
research ; and above all, for the sake of the moral
and religious influence which true science never can
fail to secure as affording the sole rational foundation
of natural theology, and by consequence of all further
religious truth.
And if, as indeed there seems abundant promise
may before long be the case, the course of public
opinion shall take a direction in accordance with the
just claims of physical science, how infinitely more
pernicious will it be that this absurd and unhappy
hostility should be cherished and kept up, on the
part of those who ought to be the ministers and
disseminators of truth.
To expose, then, such mischievous errors as those
just adverted to, to explain the real bearing of phy
sical science, and vindicate its essential services to
natural theology, and in its consequences to revealed
religion also, forms a main object of my discussion.
The attainment of this object requires a closer exami
nation into some of the first principles of the subject,
to which too little attention has hitherto been paid,

8
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and this brings us into close connexion with the
essential nature of the great rules of induction, as
established and explained by their illustrious propounder : and more especially as contrasted with the
sources of false philosophy, and erroneous theory,
which he has happily designated and classified under
the name of " Idola ;" (the false divinities which the
mind is apt to raise as the objects of its worship, and
at whose shrine truth is often sacrificed ;)—a portion
of his argument, which is found more full of valuable
instruction, the more extensively it is examined and
applied.

THE

EVIDENCE

AND

NATURE

or

PHYSICAL

TRUTH.

I. EVIDENCE OF PHYSICAL TRUTH.
THE INDUCTIVE METHOD.
II. NATURE OF PHYSICAL TRUTH.
CAUSE AND EFFECT.

SECTION I.

EVIDENCE OF PHYSICAL TRUTH.
THE INDUCTIVE METHOD.

" There is a certain analogy, constancy, and uniformity, in the pheno
mena or appearances of nature, which are a foundation for general rules ;
and these arc a grammar for the understanding of nature, or that series
of effects in the visible world, whereby we are enabled to foresee what
will como to pass in the natural course of things."
Bishop Beueely, (Siris, p. 120.)
" Usque adco natura, una eadem semper atque multiplex, disparibus
etiam formis, eftectus pares, admirabili quadam varietatum simplicitate,
conciliat."
Scahpa.

Introduction.
The Inductive Philosophy stands forth as the dis
tinguishing boast of modern intellectual advance
ment, and the prolific source of innumerable advan
tages,—mental, moral, and physical. It has opened
the path now universally recognised as alone leading
to the correct interpretation of nature ; of that
stupendous order of varied existence, and incessant
activity of causation, with which we are surrounded
and filled.

It is justly characterized as a method

framed in conformity to experience ; and stands
essentially opposed to those artificial systems of
former ages, which were but the vain chimeras of
minds bewildered in the obscurities of verbal mysti
cism, or deluded by the conceits of gratuitous hypo
thesis ; systems which cramped all energy of thought
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and invention, and fettered all freedom of opinion
and discussion. By a combination of vague and
unmeaning abstractions, involved in a pedantic jar
gon of empty terms, the scholastic disputants
thought to settle the order of natural causes, and
determine wlmt must be the character of physical
laws. From a few abstract, and those hardly intel
ligible, arbitrary positions, they affected to advance,
by the mere subtilty of their reasoning powers, to a
comprehension of the entire system of the material
universe.
But the appeal to experiment and observation,
and the high and pure physical philosophy inculcated
by Bacon, and practically followed up by Galileo,
Newton, and their successors, soon established the
dominion of principles, at once more correct and
rational, and better suited to the limited range of
the human faculties. By the humble unpretending
path of the inductive method, all the great triumphs
of physical discovery have been achieved ; by a
steady adherence to its principles, can we alone
expect the further extension of natural knowledge ;
and so long as they are adhered to, we can assign
no limit to the progressive advance which may be
made. And minds duly impressed with the sub
limity of those inquiries which the contemplation of
the universe suggests, will easily recognise the truth
and value of this method. They perceive, in the refe
rence to observation and experience, an appeal to the
sole authority of nature : they would interrogate her
in her own language, and in the replies to those inter
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rogatories, afforded by experimental results, acknow
ledge the only real testimony to physical truth ;
the only means by which the laws of the material
world can be successfully elicited and established ;
and by which simplicity and order are educed out of
the vast mass and (as might appear) inextricable
complexity of accumulated phenomena.
The claims of the Inductive Philosophy are in
deed now generally allowed, and its praises held
forth ; still, not unfrequently, even its advocates and
encomiasts entertain very indistinct notions of the
real nature of the system they support, and it be
comes the more necessary to examine carefully the
nature of the reasoning, and the general grounds of
the evidence, by which experimental laws, and physi
cal truths, are substantiated ; and this, in fact, is
what is meant by the expressions so commonly used,
" the inductive method," " the inductive

logic,"

" experimental evidence," and the like. The object
of the present section is to analyze their meaning-,
and endeavour to exemplify and elucidate the nature
of our convictions and inferences, in these branches
of knowledge; the degree of certainty of which
they are susceptible ; and the sources of failure and
error to which we are most exposed in the prosecu
tion of physical inquiry, without some well-grounded
principles of this kind as our guide.

And without

restricting ourselves to too formal and technical a
method, to examine briefly the real nature of the
inductive process : and to illustrate, by familiar ex
amples, wherein the most essential and characteristic

14
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features of inductive evidence consist, as distinguished
on the one hand from the mere evidence of our
senses, and on the other from demonstration.
Meaning and Nature of Induction.
At the present day, so common is the use of the
term " Inductive Philosophy," that, it may be pre
sumed, there are few persons who have not at least
some apprehension of the sort of investigation
which it is used to designate.
In its more general signification, this term is
employed to describe the entire method of modern
physical science, as peculiarly characterized by rest
ing on the appeal to experiment and observation
alone; and as contra-distinguished from the scho
lastic systems, which proposed to reason downwards
from abstract principles to natural laws and pheno
mena : the inductive, on the contrary, ascends from
observed phenomena to general laws and abstract
principles.
In its more limited sense, however, " induction"
is understood to signify the process of inferring and
collecting general results, general facts, or "laws,"
from a number of particular instances, carefully
established on actual experimental evidence. It is
the nature of the process, thus designated, and the
principles on which it is conducted, that we propose
to explain and comment upon.
Now, it is clear that the first step in such a pro
cess, must be the collection and classification of a
number of particular phenomena : the careful exa
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mination of a number of individual cases, in order
to discover some common property or circumstance
in which they all agree, amid many others in which
they differ*.
Does then the process consist merely in this, that
we examine every individual of a class, or number of
objects before us, and, finding each one to possess a
particular property, affirm that as a common pro
perty of the class ? This, certainly, would imply no
exercise of reasoning, and would hardly be worthy
the name of induction. We should be merely
affirming a proposition for whose truth we had the
direct evidence of our senses.

Yet perhaps among

cases even of this sort, there may exist much differ
ence as to the extent and labour of the research we
may have to go through, in detecting the one pro
perty, which is common to all the individual cases,
and constitutes the characteristic by which we give
them a common classification and a generic name.
The point in which all the examined instances agree,
may, indeed, be manifest at first sight.
But, again,
it may be far otherwise ; and though we have all the
cases before us, (especially if they be numerous,) it
may yet require no small labour and skill to succeed
in tracing out what the property or circumstance is
in which they all agree, amidst a variety of others
in which they differ.

The first case requires nothing

further than the bare inspection of the instances.
* This " bringing in," as it were, of fresh testimony, and cor
roborating witnesses, was probably the original idea of " inductio," or iwayayt).
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The latter may call forth much discriminative skill.
The former is the work of the mere collector : the
latter may involve that of the philosopher. But in
any case other than the most immediately obvious,
there is this to be remarked; and it is deserving of
particular attention : it is almost certain that, in the
first instance, the mind will conjecturally fix upon
some property, which is imagined (whether correctly
or not) most likely to be the common one sought,
long before a complete examination of all the indi
viduals has taken place*.
Let us suppose, on the other hand, that we have
not all the individual facts before us. We observe
a certain number of them, and finding them agree
in some property, we are almost invariably prone at
once to infer, that all the rest possess it likewise.
We infer more than we see. There is certainly a
strong natural tendency in the human mind (even
upon very slight apparent grounds) to advance from
individual facts to general conclusions,—to hazard
inferences from the known to the unknown.
Grounds of Inductive Conclusion.
We have then next to inquire with what reason
able confidence can we make such inference ? For
instance, suppose that feeling a number of balls in a
bag, we take out a few, and, finding them white,
infer that all the balls in the bag are white : is this
a legitimate induction ? Is it correct reasoning ; is
* See Sir John Herschel's Introductory Discourse on Natural
Philosophy, p. 165.
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it not rather a most groundless presumption ?

Yet

it may be asked, does it not possess all the charac
teristics of induction, as they have been laid down
by some logical writers?
For wherein does the
case we have supposed, differ from their commonly
cited example : " This, that, and the other loadstone,
attracts iron,—therefore all loadstones do?"
Or
why is not the former of these instances as good
reasoning as the latter ?
In the case of the balls, we cannot assign or
imagine any reason why one should be white because
others are so ; any supposable connexion between
the circumstance of the balls being together in the
bag, and their colour. There
fancy or expect it. On the
case of the loadstone, having
in a few instances, we feel a

is no tendency to
other hand, in the
observed the effect,
natural tendency to

imagine that the same magnetic property subsists
whenever we perceive the same external charac
teristics. We cannot avoid being persuaded that
there is a connexion between that particular dark
ness of colour, weight, hardness, texture, &c, by
which we recognise the mineral, and a magnetic
power, though we may be at a loss to explain or
assign the ground for it.
Yet the only thing which seems at all to warrant
the induction from a limited number of instances,
is the reasonableness of such an intuitive persuasion.
When, therefore, we have only a limited number of
instances, which we can examine (and such is the
c
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case, in fact, in almost all physical inquiries,) no
inductive inferences can properly be made, unless
we feel assured of some probable ground for expect
ing a common connexion to subsist between the
individual cases. Can we, then, succeed in tracing
any probable principle to which the existence of
such a persuasion may be traced ?—Can we analyse
it up to any rational ground of belief?

This is a

most important point of our inquiry ; and to it our
attention must next be directed.

(See Note A.)

Belief in the Uniformity of Nature.
Now there is one grand, fundamental

principle,

without which no induction of laws from particular
instances, no generalizations of individual truths, no
regular or systematic study of nature, could ever
proceed : and this is our conviction of a permanence
and uniformity in the order of natural things : our
belief that, that which has happened in succession
for days and years past, will, under the same circum
stances, continue to happen for time to come : our
persuasion that what so takes place in one instance,
in one place, will and does take place, under the
same conditions, in all other instances, and in all
other places. We suppose, that is, that nature is so
constituted, that there exists some principle of undeviating regularity in the connexion of qualities and
properties, of causes and effects, even though we
should fail in always tracing it.
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This belief undoubtedly exists and operates in
very different degrees in different minds.

But a

share of it, at least, is so universal, that some meta
physicians have been disposed to regard it as consti
tuting one of the inherent principles of our nature*.
Thus, the most ignorant person infers that the sun
will rise to-morrow, and for succeeding days and
years, because he has so

regularly witnessed it

before ; and that a stone falls to the ground as con
stantly in America as in Europe.
In the limited form in which we commonly notice
the operation of this sort of intuitive persuasion, it
certainly does not amount to anything like a philo
sophical conviction of the uniformity of natural
causes. It is, doubtless, restricted to certain iso
lated classes of facts, which in all their circumstances
are constantly falling under the observation.

In

those limited instances, the individual, perhaps,
relies on their recurrence from mere habit, which
probably does not produce in his mind any general
belief that other events beyond the limits of his
observation are regulated by any like constant uni
formity. Nor when the idea is suggested is he able
to perceive the force of the inference from analogy ;
but, probably, imagines all things beyond the pre
cise extent of his observation to be destitute of any
determinate order, and

the course of events in

* Reid and Turgot consider it an ultimate principle of the
human mind. Reid calls it specifically " The inductive prin
ciple."—Inquiry into Human Mind, ch. vi. § 24.
C 2
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general, either under the dominion

of arbitrary

agency, or abandoned to chance or blind destiny.
In proportion, however, as the mind is more cul
tivated, and man accustomed to reflect and reason
on the objects continually presented to his senses,
he is naturally, and even unconsciously, led to en
large his persuasion of the general recurrence of
natural phenomena, in the same order in which he
has several times witnessed it. This persuasion
easily extends itself to a great variety of particular
instances, in which its correctness is soon verified
by observation. The same habitual judgment thus
gains strength by every hour's experience.
The
confidence with which the mind calculates, as it
were, upon the permanence of a certain order in
physical events, increases with rapidly-accumulating
force ; and the improvement of the faculties by
study, and the enlargement of our stores of infor
mation from wider observation of physical facts,
soon begins to induce the habit of extending our
persuasion of the uniformity of natural causes, be
yond the mere bounds of familiar phenomena, to
those which are placed out of our immediate exa
mination, but which we come naturally to imagine
must be regulated by a like constancy.
Founded, then, on the natural constitution of the
human mind, confirmed by daily experience, and
verified by every advance in the accurate study both
of mental and material phenomena, the belief in
the existence of this uniformity becomes, in fact,
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acquisition of knowledge, and

enables us, without hesitation, to advance in our
conclusions from the known to the unknown, from
truths actually before us and within our reach, to
those which may be hidden from us, or beyond the
limits of sensible experience.
The belief in the uniformity and permanence of
natural order, combined with, and perhaps depen
dent on, the tendency of the human mind to gene
ralize its observations, unite to supply, as it were,
at once the first impulse and primary elements of
philosophic investigation. But it is further neces
sary that much care and skill be employed in the
direction and use of them before they can produce
any substantial results.

We have then further to

inquire how this is to be done ; and we shall find
that the models by which we must be guided, are to
be found in the careful and extended study of
already established natural relations.

Antecedent Probability in Induction.
The principles by which we are to be guided in
advancing to sound generalizations of observed phy
sical relations, must be those derived from the care
ful study and comparison of such generalizations
previously confirmed in other corresponding in
stances, which will suggest probabilities antecedent
to actual experience.
It will be to little purpose that we are persuaded
of the existence of some uniformity in natural laws,
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unless we have this guide to assist in tracing what
the principle of uniformity is in any particular case
Without such assistance, we may go on collecting
and observing a vast number of facts, and yet arrive
at no conclusions, or only at such as are altogether
empty and visionary.
As we have already remarked, that merely to
affirm what we observe in common of a number of
individuals, all of which are before us, is hardly
worthy the name of an induction, so it is a violation
of all just induction to infer a general property from
too limited a number of instances. But what consti
tutes the sufficient number of instances must depend
on the nature of the case, and the experience and
power of judgment possessed by the inquirer.
And if we fall into the error of too small an in
duction, the usual cause of such error is rather that
the induction is wanting in a just principle of pro
bability in our first conjecture, or that we have pro
ceeded on the supposition of a wrong sort of rela
tion.

It is this which has commonly much more to

do with the justness of our conclusion than the
mere number of instances collected.

And, on the

other hand, it often happens that a very few in
stances, or even almost a single instance, have been
admitted without question as a sufficient verification :
but this has depended entirely on the justness of the
assumed relation.
We will illustrate these remarks by a few ex
amples, both of successful and unsuccessful induc
tions, in different departments of science.
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1. Newton, on passing a ray of light through a
prism of glass, found it separated into coloured rays ;
and measuring the proportion in which it is thus
spread out, or " dispersed," announced that propor
tion as the general law of prismatic dispersion.
Dr. Lucas repeated the experiment ; but assigned
a much less proportion as the law. Both parties posi
tively maintained the correctness of their respective
conclusions.

But they had both argued on a faulty

ground of induction:

they had each

taken

for

granted that their prisms ought to act equally on
light. The fact was, they had used different sorts
of glass, which vary considerably in dispersive
power.
This is remarkable as one of the very few instances
in which Newton failed in an induction ; but such
failures are instructive ; for we learn to observe the
reason of the error. It was manifestly from neglect
ing to consider, in this case, what probability there
would be, previous to trial, that different sorts of
glass should possess the same dispersive power.
On the other hand, Newton's capital result that
" to the same ray ever belongs the same refrangibility," (the media being the same,) is a conclusion,
indeed, of a most general nature, and which universal
experience has amply confirmed, but it was founded
on a very limited induction derived from prismatic
experiments with, at most, three or four different
media.
2. The early history of astronomy

is full of
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examples of the compatibility of accumulated obser
vation with the want of satisfactory induction. The
ancient astronomers were indefatigable in the dili
gence with which they amassed observations.
But
they constructed out of them no theory which could
attain a real permanence.

The system of Ptolemy

sufficed to a certain extent to represent the observed
motions of the planets. The advance in accuracy
of observations, however, soon required correspond
ing improvements in the system ; which was obliged
to be modified to accord with them : but, at length,
the immense complexity introduced by the cycles
and epicycles which were necessary to account for
the apparent motions, began to induce a persuasion
that such complication could not be the real law of
nature : juster principles were therefore to be sought.
No astronomer ever laboured more sedulously in
making and recording observations, than Tycho
Brahe. But though persuaded of the insufficiency
of the Ptolemaic hypothesis, he did not succeed in
constructing a better : not from deficiency of facts,
but from his strangely-erroneous assumption of a
guiding theoretical principle.
Kepler worked upon Tycho's materials.

The

labour which he bestowed on calculation was abso
lutely incredible.

But theory after theory

was

adopted and rejected, because he had not any other
guide than random conjecture, and nothing but the
accurate calculation of every detail could suffice to
put those conjectures to the test.

He had not
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lighted on any happy ground of antecedent proba
bility.

When, however, at last, he did seize upon

the true law of nature, the numerical verification
was perfect and decisive ; and when thus established
in the single instance of the planet Mars, it is
extremely instructive to observe the rapidity and
facility with which the inference was extended to
the whole solar system.
When the laws of the motion of one planet were
established, a single conjecture sufficed to point out,
with the highest degree of probability, the laws of
all the other planetary orbits : and a single calcula
tion to verify it.

The difference was, that there

was now a ground of antecedent probability ; a pre
sumption of a guiding resemblance, which (though
not strictly proved) was yet such as to leave no
doubt that it had some foundation in nature.

Analogy the Ground of antecedent Probability.
Thus, then, it is manifest, that to possess some
reasonable ground of antecedent probability, as a
guide to our conclusion, is absolutely essential to
physical induction. And we cannot employ the
term correctly in its higher sense, (as referring to
anything above a mere collection of instances,) with
out meaning to include specially the notion of a fair
presumption of some relation, in virtue of which we
can argue from the known to the unknown; and
infer that those cases which we do not see, are pro
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bably connected with those which we do.

This con

stitutes one most essential characteristic of the
inductive process ; and without it, assuredly we can
never advance to a substantial conclusion.

We

must always, then, consider the inductive method as
referring, not merely to the accumulation of in
stances, but as involving the idea of some presiding
conception, some guiding principle, of presumed con
nexion and probable relation between the facts on
which we are reasoning.
In replying, then, to the inquiry, What constitutes
the ground of antecedent probability, so essential to
a good induction ? it will be almost apparent, from
the examples already cited, that the main ground is
that afforded by the comparison of one class of phe
nomena with another : the perception of a parallelism
in their respective conditions : the existence of an
analogy between them.
The success, then, with which induction may be
carried on, depends on the just appreciation of such
trains of analogy. This can only be attained by a
habit of cautiously comparing our presumed gene
ralization with already established laws. One induc
tion must be the guide to another.

We must seek

to interpret nature in agreement with her own
principles already displayed.
Every real natural
truth, we may be assured, will be in harmony with
other parts of the great series and scale of natural
truth. With this our hypothesis must be in accord
ance ; to ascertain and verify such accordance is the
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aim of the true philosopher ; and it is entirely on
the justness with which it is preserved that the
whole truth and success of induction depends.
Observation exhibits a certain law or relation
among a particular class of facts. This suggests to
the mind of the philosopher the probability of the
same relation in another collection of facts, which
leads to the belief that the cases are parallel.

The

relation being firmly established in one set of in
stances, he feels satisfied with even a slight indica
tion of it in the other.

The conviction of its pro

bability once formed, a very few cases adduced serve
to verify it.

The experience of instances actually

tried, leads to the expectation of analogous results
in cases untried.

But the essential point is the real

parallelism of the cases.
The hypothesis will be
philosophical or not, according to the extent and
justness of the comparison which has suggested it.
For example (t.) Experiment had shown that
electricity in a high state of tension discharges itself
with a flash and a report.
Lightning and thunder
exhibited an instance of a flash and a report.

The

atmosphere was known to be susceptible of elec
trical influence.

All this had been ascertained, but

no relation had been established between the cases.
Other causes might possibly produce a flash and a
report.

But the analogy of electricity presented

itself strongly to the philosophic mind of Franklin.
By the string of a kite, as a conductor, he brought
down the electricity of the clouds, which, on its

28

EVIDENCE OF PHYSICAL TRUTH.

arrival at the ground, was regularly discharged with
sparks, and the analogy converted into an identity.
(2.) Every one had been accustomed for ages,
before the time of Newton, to observe, that bodies
fall to the ground as soon as support is withdrawn.
They were equally familiar with the fact, that the
moon circulates periodically about the earth.

But

no one ever perceived any relation or imaginable
connexion between these two classes of facts. Nay,
the peripatetics, maintaining that the heavenly mo
tions were of an essentially different kind from the
terrestrial, led men to the belief that these two cases
could not possibly have any common relation.
The penetrating mind of Newton, however, in
stantly perceived a connexion between them. He
considered that a body launched into space would
continue to move off in a straight line, unless made
to deviate from that path by the action of some other
cause. Now the moon does not go off' in a recti
linear path, but has her course continually bent from
such direction into a curvilinear orbit round the
earth ; and the degree in which it is thus bent, or
the amount of deviation from the straight course, is
in fact, so much of a real fall towards the earth :
the moon is actually falling like a stone : and the
amount of its fall can be measured ; since astrono
mical observation has given the size and form of
its orbit, and the rapidity of its motion, that is,
the amount of the deviation.
Also the amount
of the fall of a stone near the earth's surface
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a matter of calculation

Newton made the comparison,

and found the two effects precisely in the inverse
proportion of the squares of the distances from the
earth's centre. This was the precise proportion
which would agree with the supposition of that law
of central force, which, on abstract mechanical prin
ciples, ought to give rise to elliptic orbits, and to
certain relations expressed by numerical laws between
the magnitudes of those orbits and the motions in
them. These were the very same as those numerical
relations which had been found by Kepler long before
to subsist in the planetary revolutions.
Thus the single circumstance of the analogy be
tween the moon's motion and that of a stone falling
to the ground, sufficed as a clue to the whole system
of planetary motions, and the establishment of the
principle of universal gravitation.
(3.) Physical philosophers had been long seeking
to establish (what there was every reason to suspect)
the existence of at least a close connexion, if not
absolute identity, between electricity, galvanism, and
magnetism.

There were many points of resemblance

in what was known of the nature of those agents ;
experiments had been multiplied, and many curious
facts and results had been accumulated.

But all

this collection of facts had not afforded a real induc
tion. And the reason was, that the inquirers had
been guided either by no principle of analogy, or by
such as was incorrect.
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The most powerful electric forces had been re
sorted to ; but no evolution of galvanic influence, no
shock, however strong, would affect the magnetic
needle.

Experimenters were accustomed to witness

the most intense electric action when the current
was broken, or the accumulated power discharged ;
here, therefore, they expected to find the greatest
effect of a magnetic kind.
But these modes of action were of a kind offering
no analogy to those really concerned in the cases in
question. This, however, was not perceived, till
(Ersted discovered the true point of connexion of
electricity and magnetism. He succeeded, by a very
slight change in the arrangement from that with
which his predecessors had been so long and so
fruitlessly working.

By using an unbroken galvanic

circuit, he instantly found an influence on the mag
netic needle : not by violent concentration of forces
but by a peculiar diffusion of them. And the whole
system of action by transverse currents was almost
immediately developed and followed out into all its
correlative trains of consequences.
(4.) Newton published his Principia before any
instance of the periodical return of a comet had been
established, or even imagined. Yet, on comparing
the masses of these bodies and their distances with
those of the planets, he caught an analogy, and did
not hesitate to speak positively of their describing
orbits about the sun, and to recommend to future
astronomers to verify their returns by comparison of
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how

completely this idea has been borne out by subse
quent discoveries.
(5.) In the extension of the law of gravitation
from the fall of a stone on the earth to the motions
of the most distant planet or the most erratic comet,
we have a remarkable instance where a conclusion is
made from effects which we observe near us, to those
of the same kind which are produced in the remotest
regions of space. Let us compare this with a parallel
case in time. We observe the daily formation of
rounded pebbles by the action of the waves on frag
ments of rock on the sea-shore ; and we find the
incessant continuance of that action for a long time
give rise to accumulated beds of shingle.
Now, over large tracts of land, at considerable
elevations above the sea, we find immense beds of
pebbles presenting precisely the same appearance of
rolled and rounded fragments, as those we now
observe in the progress of formation in the sea. It
is, then, by the same process of reasoning which
connects the gravitation of a stone with that of the
moon, or the remotest planet or comet, that we
connect the formation of beds of pebbles at the
present day with that of similar beds in ages of
remote antiquity, when the present dry land formed
the bottom of the ocean ; or, rather, was gradually
emerging from it, through such a long succession
* See Principia, lib. iii. prop. 39, corr. 3, and prop. 41 at the
end.
.
. . .
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of ages as would alone suffice for the production
of the immense beds of rolled gravel which we
find deposited over a large part of the surface of
the globe.

Force of Physical Analogies.
Philosophical induction, then, proceeds mainly by
seizing upon analogies between known orders of
facts, known relations of cause and effect, and cases
where the existence of such relations is unknown,
but where the circumstances render it probable that
they also subsist. Such circumstances, perhaps quite
casual and unimportant in the eyes of the ordinary
observer, suggest in an instant, to the practised mind
of the philosophical inquirer, a train of relations in
which the analogy is maintained. He proceeds to
verify his idea : a single experimental instance often
suffices to confirm it ; and at most, a very few repe
titions and variations in the circumstances and con
ditions, satisfy him that his analogy is correct, and
the uniformity of the law by which physical action
is determined becomes established.
In fact, so essential to induction is the dependence
on analogy, that in the very use of the terms,
" observation," " experience," and the like, by many
writers, to describe the grounds of our belief in phy
sical events, it is evident that they mean to include
essentially the reference to analogy, and not barely to
facts actually witnessed.

Unless this be the case,
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indeed, their meaning would, in some cases, be
involved in absurdity and contradiction.
Thus, then, the most important part of the process
of induction consists in seizing upon the probable
connecting relation by which we can extend what
we observe in a few cases to all. In proportion to
the justness of this assumption, and the correctness
of our judgment in tracing and adopting it, will the
induction be successful.

The methods by which a

facility in discovering such relations, and a readiness
in forming such judgment, may be attained and
improved, are precisely the objects principally to be
kept in view by the philosophical student who would
prepare himself for the work of interpreting the
phenomena of the natural world. The analogies to
be pursued must be those suggested from alreadyascertained laws and relations. This, in proportion
to the extent of the inquirer's previous knowledge of
such relations subsisting in other parts of nature,
will be his means of guidance to a correct train of
inference in that before him.
And he who has, even to a limited extent, been
led to observe the connexion between one class of
physical truths and another, will almost unconsci
ously acquire a tendency to perceive such relations
among the facts continually presented to him. The
truth of the remark to which we have been thus
led is amply confirmed by the history of philosophical
discovery.
In point of fact, discoveries, commonly termed
D
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inductive, have very seldom been really attained by
the mere process of amassing collections of individual
facts.

It has been almost invariably the case that

hypothesis has preceded observation ; and that the
discoverer has in truth only verified, by an appeal to
experiment, the general theory which he had already
imagined. The happy selection of such hypotheses
is that which characterizes, and in fact constitutes,
philosophical genius.

And a just appreciation of the

use of such imaginary provisional assumptions, emi
nently distinguishes the rational inquirer from the
speculative visionary. The true philosopher neither
discards hypothesis on the one hand, nor yields him
self up to it on the other ; but rates it at its proper
value, and turns it to its legitimate use.

He is

always ready to reject an assumed theory the moment
he finds it Unsupported by fact : but if it be once
duly substantiated, to adopt it, and be prepared to
follow it out into all its legitimate consequences,
however at variance with received notions—however
contrary to established prejudices—however opposed
to the prepossessions, the bigotry, the cherished
delusions of mankind.
And the more extensive his acquaintance with
nature, the more firmly is he impressed with the
belief that some such relation must subsist in all
cases, however limited a portion of it he may be
able actually to trace. And it is by the exercise of
an unusual skill in this way, that the greatest philo
sophers have been able to achieve their triumphs in
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the reduction of facts under the dominion of general
laws.
But important as these natural analogies are to
the philosopher, they are yet of a nature which
renders it difficult to make them generally appre
ciated : and, unless by actual and attentive study of
physical science, it is difficult to convey an adequate
conception of the irresistible claim to acceptance
with which they present themselves to the mind of
a person even moderately versed in such inquiries.
Yet they are, in fact, no more than extensions of
the very same elements of thought, which seem
implanted in our nature ; by which all our acquaint
ance with sensible objects is, in the first instance,
acquired; and by which we are continually and
unconsciously storing our minds with that knowledge
which is so necessary for all the purposes of our
existence ;—those natural persuasions upon which all
uniform convictions, and all consistent conduct, is
based ;—and without which life would be a continued
state of infancy.

Mathematical Laws.
It is not, perhaps, until we come to contemplate
natural phenomena, exhibited in the form of nume
rical results, and find those data reducible to mathe
matical laws, that we fully appreciate the reality and
exactness of that uniformity by which all nature
works.

The coincidence with such laws, is that
d 2
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which, above all others, impresses us with the con
viction of invariable order and uniformity pervading
the material universe.
We find this, in the first instance, in the reduc
tion of vast collections of observed numerical results,
under simple mathematical formulas. But the more
extended application of mathematical analysis power
fully augments the impression produced on our
minds by the conspiring inductions, and corroborating
generalizations, of purely physical investigations.
From some one very simple, remote, and abstract
datum, obtained from elementary physical facts, we
often proceed by purely mathematical reasoning,
perhaps through a long and intricate deduction,
which at length brings us to the conclusion, that,
under certain conditions, a particular kind of action
ought to take place ; and even the precise amount
of its effects ought to be such as are given by a
certain analytical expression. The results of obser
vation exactly accord with these deductions; and
even the minutest variations in the effects are
exactly represented by calculation from the formula
of theory.
We have occasionally singular exemplifications of
the existence of recondite principles of analogy, in
the coincidence of phenomena with the symbolical
indications of mathematical analysis. A mathema
tical formula is found, which expresses the law of a
certain class of phenomena.

The analytical language

of symbols admits, perhaps, of certain changes, or
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embraces certain cases, not at all contemplated in
the first numerical establishment of the law; but
dependent purely upon abstract algebraical rules and
transformations.

These symbolical changes shall be

found to have physical cases exactly corresponding
to them.
In the higher departments of physical optics,
this has been most surprisingly exemplified. We
need only cite the marvellous prediction of the
conversion of plane into circular polarization of
light, by two internal reflections in glass, made and
verified by M. Fresnel, entirely upon the strength of
certain mechanical and mathematical analogies.

"A

conclusion," (as Professor Forbes justly remarks,)
" which no general acuteness could have foreseen ;
and which was founded on the mere analogy of cer
tain interpretations of imaginary expressions.
The
mere reasoner about phenomena could never have
arrived at

the result,—the

mere

mathematician

would have repudiated a deduction founded upon
analogy alone*."
Induction in Natural History.
There is, perhaps, no branch of science in which
the use of analogy as subservient to the process of
induction, is more conspicuously and instructively
displayed than in comparative anatomy and physio
logy.

Thus

Cuvierf emphatically remarks

* On Polarization of Heat, Edinb. Trans, vol. xiii.
t Legons d'Anatomic Comparee.

that

38

EVIDENCE OF PHYSICAL TRUTH.

a naturalist, in his researches, happening to find
only a hoof, directly and certainly infers that it was
associated with grinding teeth, having flat surfaces,
a long alimentary canal, a large stomach, or several ;
and many other similar characteristics. Yet such
conclusions

are of a

Again, the

system

nature

strictly inductive.

of the organs of motion is

universally found to be so adjusted, that a variation
in the form of one bone is invariably accompanied
by variations more or less in all the others.

Thus

in any new case which may present itself, from a
single bone the skilful naturalist will often be able
to infer the form of the whole skeleton.

On what

does the legitimacy of such inferences depend : on
what ground of confidence can such reasoning be
pursued, but on the assurance of those unfailing
principles of analogy which unquestionably pervade
the entire range of organized nature, and thus sup
ply the main ground of stability to these inductive
conclusions.
That whenever a new plant or animal is dis
covered, we should never come to any thing ano
malous or at variance with systematic order; but
that, even in those instances which are apparently
the most unlike any previously known, the skilful
naturalist should always succeed in assigning to the
production in question its precise place in the scale
and order of organized beings, and that all fresh dis
coveries should but fill up blanks in the scheme, is
the strongest proof of the existence of some prin
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all the modifications of organized structures.

In

fact, to elucidate and develope such principles of
uniformity and analogy, has been the very object of
the labours of the most eminent naturalists ; and
the best proof of the actual prevalence and ad
mirable unity of those principles is found in the
increasing simplicity to which the arrangement of
natural classes has been reduced.
Thus the researches of Cuvier reduce the laws of
animated existence to only four principal " types,"
or general schemes of organization, founded on the
presence or absence of vertebrae, after which (as he
observes,) all animals appear to have been modelled ;
and of which the subordinate divisions are only
comparatively slight modifications, founded on the
developement or addition of certain parts, which
produco no essential change in the original plan :
viz., 1. The Vertebrata, with bony skeletons ; 2. The
Mollusca, soft, with shells ; 3. The Articulata, jointed
or ringed ; 4. The Radiata, or zoophytes.
Within the limits of each of these four classes,
Cuvier traced a precise set of analogies among all
their various subdivisions ; so that for every member
or organ in one species, there was to be found in
variably some member or organ in all the others,
holding exactly the same place in relation to the
general structure and nature of the animal ; and
thus between the two extreme instances which fall
under any one class, though there might exist the
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utmost possible dissimilarity in every respect, yet
there was found the closest analogy ; in every crea
ture of that class could be pointed out by the skil
ful comparative anatomist, an exact correspondence
in the nature and office of every part relative to the
nature of the animal, though bearing not the
slightest resemblance. When, however, these great
classes themselves were compared together, such
analogy seemed to be no further traceable. Each
class seemed to include a distinct plan of organiza
tion, possessing an unity within itself, but not appa
rently related to that of the other classes. But
these views have been pushed further ; another
school of physiologists, among whom Geoffrey StHilaire stands most conspicuous, have contended
that even these breaks between the four classes may
be filled up, and new principles of analogy deve
loped and traced out, by which these apparently dis
tinct plans of organization may be shown to have a
common system of relation ; and thus throughout
all classes, a principle of still more recondite con
nexion be perceived.
This principle carried out to its full extent, has
been named the " unity of plan or of composition,"
or the " theory of analogues," and the particular
views of structure by which it is upheld, have been
designated as the " equilibrization of organs," or
other similar names.
While, however, the main
principle of the reality of some such system of pri
mitive types is universally recognised by naturalists,
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yet considerable difference of opinion prevails as to
the details of its application, and as to the extent to
which it may be followed out. And the question
which has thus arisen has occasioned considerable
controversy between the partisans of the two rival
schools; principally, perhaps, in consequence of its
being mixed up with other topics, with which it has
at least no necessary connexion ; and to which we
shall recur in another place. With reference to our
present purpose, it will be sufficient to remark
simply, that the question between these theories, or
rather the question whether the extension given to
the great principle of uniformity by the second of
them, is true, must be decided merely by physiolo
gical evidence : it is purely a question of fact, and
must be investigated by careful examination and
enlightened comparison of facts and analogies, with
out any reference to the speculative topics with
which it has been mixed up ; a distinction which,
however plain, seems to have been too much over
looked.
But however this question may be determined,
our chief consideration should be to observe, either
way, how beautiful an extension of the great prin
ciples of natural order and harmonious arrangement
is opened to our view. And it is the increasing
assurance of this which is continually strengthening
the foundation of all our inductive reasonings; of
all consistent and profitable search into the laws of
the material creation.
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Induction in Geology.
We meet with perhaps the most remarkable in
stances of the application of the inductive conclu
sions of comparative anatomy in deciphering the
history of fossil remains.

The whole subject is, in

in fact, only a continued series of such inferences.
The entire structure, nature, and habits of animals
once inhabiting the earth, are deduced from the
occurrence of a few bones, or perhaps a single tooth,
or scale, embedded and mineralized in some now
solid rock ; and yet with the full force of inductive
evidence.
It is upon the study of fossil organic remains that
the conclusions of geology mainly depend.

And in

a more general point of view, the researches of this
science afford some of the best examples of the vast
range of inference to which strict induction may
be extended ; of conclusions apparently the most
remote, the most inconceivable, the most startling;
yet all evinced by the same rigidly inductive process
by which the most palpable laws of mechanical
action are established.

The observer finds at vari

ous elevations above the sea, beds of shells, and
remains of marine animals, buried beneath the soil,
or imbedded in the solid rock ; he comes most legi
timately to the conclusion that these relics were
buried when the beds of soil or rack were in the
process of formation, in a soft state; when they
formed, in fact, the bottom of the waters in which,
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or on the margin, the animals lived and died ; and
that these beds have since been laid dry, and ele
vated into their present position.
Again he finds one sort of earth or rock extend
ing over a considerable tract, from beneath which, at
the edge of that tract, another of a widely different
species comes up, and appears at the surface, show
ing its relative position wherever a section may be
made, and proved to exist under the other wherever
a well is sunk to a sufficient depth. He infers that
the lower was deposited before the upper.

And this

simply on the same evidence as that on which we
believe that the roof of a house was built at a later
time than the foundation, though we did not wit
ness it.
Again, the geologist calls in the aid of the natu
ralist; in the upper strata, the fossil remains are
found nearly agreeing with existing species ; in the
lower, some perhaps the same, but many totally dif
ferent ; belonging, that is, to species not now known
to exist. He carries on the research, and in another
still lower stratum, of a different kind of material,
finds fewer, or none, of existing species, and many,
or all, extinct species. Nay, whole genera, and even
orders of animals, successively disappearing, and new
ones taking their place, as he comes into deeper
deposits of other kinds of rock. His inference, that
in successive periods, different classes of beings
inhabited the earth; that their races successively
became extinct ; that new species were successively
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produced and destroyed in like manner ; until the
present order of animated beings was thus gradually
introduced, is a conclusion simply dependent on the
very same grounds of induction, guided by analogy,
as those by which any of the most certain physical
truths are established.
The appearances, in some instances, of the imbed
ding of organic remains may be those of a sudden
destruction ; in others, of a gradual deposition and
covering up of the remains of many generations of
animals, dying in the course of nature, and in vari
ous stages of growth.

The beds containing these

deposits are superposed, to a vast number; and
often alternate with others in which no organic
remains occur. It is from the consideration of all
these and the like circumstances, on every ground
of analogy, and by the most strict induction, that
the geologist arrives at his conclusion, that to bring
about these results involved a series of events which
required a long succession of ages for their accom
plishment.
Again, when it is remarked that this applies not
merely to the destruction of a vast multitude of indi
vidual creatures, but to the disappearance of entire
species, classes, and orders ; and that this disappear
ance is every where gradual, the proportion of the
numbers of one species discovered co-existing with
another, being found to go through a regular course
of diminution as we recede to older formations ; the
same inference is further confirmed and extended.
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Again, the upheaving and laying dry from the
domains of the ocean of any large portion of land,
especially where it is destitute of all marks of for
cible disruption, or the apparent effects of sudden
violence, must, by rational comparison, be inferred
to have taken place by almost imperceptible de
grees. When we combine these considerations with
that of the number of superposed beds which obser
vation of the varieties of mineral character as well
as of characteristic fossils discloses to us, and of the
limited local extent of each, we are necessitated,
upon the lowest possible computation consistent
with inductive inference, to assign an almost incal
culable series of ages to each one of those successive
deposits, and, strictly in the spirit of inductive ana
logy, to carry our inferences back to epochs in the
depths of primaeval antiquity in the history of our
planet, during which long-continued dynasties of
animal and vegetable life maintained their sway
under circumstances more or less different from any
which prevail now, yet in all cases evincing the
unbroken continuance of the same analogies in the
structure and instincts of the animals, and in the
regular operation of the same physical laws in con
formity with which the changes were brought about.
Instances occur where a mountain mass bears
evident marks of having been forced up from be
neath, while, resting on its base, the strata of the
plain (of a different kind of rock,) are observed per
fectly horizontal and undisturbed.

No one who is

46

EVIDENCE OF PHYSICAL TRUTH.

disposed to consider the subject in a rational way
can doubt that these undisturbed strata were de
posited after the upheaving of the mountains.
Again, in certain other mountains, a different set
of appearances present themselves; patches of
superficial strata, the same as those of the valley,
are found resting on the elevated parts ; and the
strata of the valley also disturbed from their hori
zontal position, tilted up and inclined against the
sides of the mountain. No reasonable doubt can
be entertained that these were deposited before the
upheaving of the mountains ; and were carried up
by the same action which elevated them.
Combinations of Inductions.
The force of inductive conclusions, guided by wide
analogies, is often immensely increased by the combi
nation, and converging to a common point, of several
different trains of investigation, setting out from
entirely distinct and remote origins ; yet all ulti
mately, and often very unexpectedly, brought to
bear on the same conclusion.
Thus Dugald Stewart* had acutely observed,
" The uniformity of animal instinct presupposes a
corresponding regularity in the physical laws of the
universe, insomuch that if the established order of
the material world were to be essentially disturbed,
(the instincts of the brutes remaining the same,) all
their various tribes would inevitably perish."
* Philosophy of Mind, ii. 230.

Mr.
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Lyell extends this inference in a remarkable manner
to the condition of the globe at a remote period.
" Any naturalist," (he observes,) " will be con
vinced, on slight reflection, of the justice of this
remark.

He "will also admit that the same species

have always retained the same instincts, and there
fore that all the strata wherein any of their remains
occur must have been formed when the phenomena
of inanimate matter were the same as they are in
the actual condition of the earth. The same con
clusion must also be extended to the extinct animals
with which the remains of these living species are
associated ; and by these means we are enabled to
establish the permanence of the existing physical
laws throughout the whole period when the tertiary
deposits were formed *."
Geology, indeed, is full of striking examples of
such combined inductions.

It calls to its aid the

separate resources of many distinct branches of phy
sical inquiry, and from their united testimony, col
lects the materials of its conclusions.
Thus the naturalist traces not only the invariable
characteristics of species, but also the peculiarities
which mark the adaptation of species to climate;
he finds the characteristics belonging to a warm
climate in the fossil remains which the geologist
submits to his examination.
The astronomer demonstrates the effects of the
change which is taking place with insensible slow* Geology, p. 161, 1st ed.
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ness in the form of the earth's orbit, to be that of a
diminution (however slight,) in the mean tempera
ture arising from the supply of heat from the sun.
While the physical philosopher argues on the
theory of central heat for the primitive high tem
perature of the globe, the meteorological geogra
pher finds in the peculiar distribution of land and
water on the earth's surface, a powerful agent in
modifying climate. The geologist infers from une
quivocal proofs that such changes in the distribution
of sea and land have actually occurred. And by
successive local operations, extensive and ultimately
perhaps universal alterations have been accomplished
in the relative position of the oceans and continents.
Such effects have gone on in former periods by de
positions and inroads, by elevations and subsidences,
as they are still continuing to do.
How vastly does the mutually-conspiring testi
mony of these very different trains of research tend
to increase the force of the inductive inference that
the fossil animals and plants alluded to existed at
incalculably remote periods, when the present land
was the bed of the ocean, and when the surface of
our planet enjoyed a higher temperature than at
present, and that from the changes of temperature
and local conditions, causes were brought into
action, which occasioned the extinction of some
species, and were favourable to the introduction of
others of new kinds.
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Caution in assuming Analogies.
But even if in any case a particular analogy should
fail ; if the clue should break ; if some unexpected
and anomalous fact should throw into confusion our
previously imagined arrangement, still so powerful
is the confidence inspired by what we do satisfac
torily know of the permanence of natural order,
that we can never really distrust the stability of
such a foundation for our reasonings.
If it be true that this particular analogy is over
thrown, the only fair conclusion is, that, in this case,
our conceptions were too hasty, not that the order
of nature is violated. The conviction that some real
analogy subsists is in no degree weakened, because
we may have failed as yet to light upon it. The
certainty that there is a right path is not diminished
because we may have taken a wrong one.

The only

effect of such an occurrence on a truly philosophic
mind, will be the excitement of a still more diligent
search after those characteristic circumstances which
may indicate the true point of comparison.
We will illustrate this remark by a few examples :
(1.) The earth moves from west to east; all the
primary planets revolve in the same direction, in
cluding Uranus ; the same is true of our moon, and
of those of Jupiter and Saturn, and the ring of the
latter planet. On the discovery of the satellites of
Uranus, would it not then have appeared fair to
expect that they would move in the same direction ?
E
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Yet, in fact, they revolve in the opposite direction.
But why should we thus extend the inference?
ferhaps we feel persuaded that there must be some
thing common in the nature of all the planetary mo
tions ; nor can it be denied that such an idea is "very
natural ; the only fault is, that the hypothesis is not
comprehensive enough. Let us look at one other
circumstance ; the earth, Jupiter and Saturn have
their satellites' orbits very nearly in the plane of the
ecliptic. Suppose we were to affirm that those
satellites, whose orbits are nearly in the plane of the
ecliptic, have their motions from west to east, then
pur proposition would be completely verified ; for
the orbits of the satellites of Uranus differ from all
the others in being almost perpendicular to the plane
of the ecliptic. We should, therefore, now have a
very fair ground of inductive inference in supposing
some connexion between the inclination of the
orbits and the direction of the motion.
Again,
there may possibly exist a relation of another kind ;
the peculiarities of this planet may form a connect
ing link, as it were, with other laws prevailing in a
further series of planets beyond it ; or if it be the
last, in other systems beyond ours.
From such
instances as this we learn no disparagement to the
uniformity of nature, though much caution in form
ing our conjectures as to its character ; no distrust
of the existence of order and arrangement, but only
the necessity for a just ground of probability in
tracing them.
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(2.) We may adduce as another instance, the case
which has been fully stated, and turned to such im
portant purposes of argument, by Mr. Babbage*,
derived from his own calculating engine.

Con

sidered here merely with reference to our present
subject, it is perhaps one of the most remarkable
illustrations which could be selected of the neces
sity of caution, and the most extended range of
induction, before we can satisfactorily establish the
absolute generality of any conclusion.
The case is briefly this : the machine being set in
a particular manner, will go on producing the series
of natural numbers, 1, 2, 3, 4, &c, and this may be
carried to several thousands; from induction the
observer might then infer that it would go on for as
many thousands more. It in fact continues up to
100,000,000; the same induction would seem to
render it next to certain that the series would be
continued ; it produces 100,000,001 ; but the next
term, instead of being 100,000,002, will, in fact, be
100,010,002.
Here we might infer analogy is
entirely broken, and there is an end of all confidence
in induction. But when the calculation is continued
it is found that now a new but still perfectly regular
law of a different kind begins to prevail. Again, at
a further extremely remote period, this ceases, and
another law commences ; and these all connected
by another rule; and so on without limit. The
fault then was simply that our first induction was
* Ninth Bridgwater Treatise, p. 36.
E2
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too limited ; not that there was a failure in the real
law.
(3.) To take another example:—Newton made
observations on the rate at which hot bodies cool,
and found a simple law to express how the rapidity
changes as the time elapses. This was deduced by
induction : but it did not extend beyond a certain
range of temperature.
Later observers went to
higher temperatures, and found the law fail. Was
this then any disparagement to the real existence of
some analogy, or some determinate law ? This ques
tion would receive but one answer from all who
knew anything of physical reasoning; and that
answer was speedily confirmed by the researches of
Dulong and Petit, who established a more compre
hensive law, applying accurately to all cases ; and
which, for lower temperatures, resolved itself into
the simpler law before found by Newton.
(4.) Philosophers have been for the last century
sedulously engaged in collecting observations on the
direction, intensity, and variation of terrestrial mag
netism. Various attempts have been made to frame
some sort of theory to represent its laws, but none
hitherto with more than very partial success. But
are we, therefore, to infer that there really exists no
fixed law, or regular cause of the phenomena ? It
is only a guiding principle of probability deduced
by comparison with some corresponding class of
effects, which is wanting.
Now the later dis
coveries of electro-magnetism suggest the analogy
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of a series of currents, and" the idea of the globe as a
vast electro-magnetic, or rather, perhaps, thermomagnetic, combination: which, again, is rendered
extremely probable by the known metallic nature of
its materials. Some theory of this kind is most
likely to supply the clue which will ultimately con
duct us to a systematic view of this curious subject.
(5.) To take one more instance : The extraordinary
parallelism which subsists between the phenomena
of light and sound has led to a theory for explaining
the most perplexed and intricate results disclosed by
optical experiments.
Two pipes, pitched a little out of unison, sounded
together, produce, not a double sound, but beats,
that is, alternations of sound and silence. Two
streams of light, almost coinciding in direction,
produce, not a double light, but stripes, that is,
alternations of light and darkness.
Several distinguished philosophers had each pro
posed theories, which well explained some portion of
the phenomena of physical optics. But it was not
until the above analogy occurred to Dr. Young, that
a general explanation was supplied, which he named
the principle of interference. This doctrine, how
ever, is only a branch and consequence of the more
comprehensive theory of undulations, which, in the
hands of Fresnel, Cauchy, and others, has now
afforded the perfect explanation of nearly all the
most complicated phenomena of light, which obser
vation has presented.
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There are, however, some phenomena which this
theory does not perfectly account for. The absorption
of certain of the primary rays, and not of others, by
different transparent media, presents results of the
most varied and apparently irregular kind. For a
long time they were considered to defy all attempts
at theoretical explanation. But even here a remark
ably instructive instance of the value of philosophical
analogy occurred. Sir J. Herschel brought argu
ments from such analogies alone, to bear on the
question with the greatest effect ; and by a striking
reference to a parallel case in the doctrine of sound,
(which is perfectly explained by the theory of
vibrations of the air as the cause of sound,) he
demonstrated, not that the undulatory theory explains
the phenomena of absorption of light, but that those
phenomena, however unexplained, constitute no
valid objection against its truth. The paper*, inde
pendently of its physical interest, is well worthy of
being studied by the intellectual philosopher. And,
further, a very recent investigation by Baron Von
Wrede, has at least shown that the analytical prose
cution of the idea thus suggested gives a mathema
tical explanation of the general fact: though its
precise laws have not yet been determined so as to
afford data for any application of the test of nume
rical calculationf.
* London and Edinburgh Journal of Science, Dec. 1833.
t Taylor's Foreign Scientific Memoirs, parts iii. and iv.
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Rejection of Principles foreign to Analogy.
Of this, however, we may be most certainly con
vinced, that although, in any particular instance, we
may fail in tracing out the real connexion of natural
causes by this or that assumed analogy, which may
in itself appear very conformable to probability, we
shall assuredly never succeed by adopting any hypo
thesis which is independent of natural analogies, or
foreign to them ; we shall never arrive at any satis
factory explanation of nature, or any real philoso
phical truth, by having recourse to other principles
alien from those of induction. Nature must always
be her own interpreter.
If we adopt hypotheses for example built upon
metaphysical or moral considerations, we may be
certain they will never conduct us to physical truth.
Whatever may be their merits in themselves, and
when directed to their proper purposes, they are
totally misapplied in physical subjects : or rather, it
must be from an entire misapprehension of the
nature and objects of physical researches, that we
shall ever be induced to connect them with such
speculations.

Example : Theories of Cosmogony.
In the earlier stages of geological science it was in a
singular degree abandoned, as it were, to groundless

56

EVIDENCE OF PHYSICAL TRUTH.

hypotheses, often framed in utter defiance of all
principles of analogy. But a more just and rational
method has since begun to prevail ; a method which
(whatever difference of opinion may exist on some
points of detail) must be recognised by all philosophic
inquirers, as sound in its principle, viz., that of rea
soning cautiously on the facts, from the known to the
unknown, by the guidance of rationally adopted analo
gies. Speculations, which, in accordance with some
formerly received views, once passed current for
sound geology, were really such as altogether to
discredit the uniformity of natural causes. But the
more closely we adhere to sober and legitimate
induction, the more will every discovery indicate the
unbroken uniformity of plan, which has prevailed
through the immeasurable periods of past stages of
organized life. " If," says Mr. Lyell, " instead of
inverting the natural order of inquiry, we cautiously
proceed in our investigations, from the known to
the unknown, and begin by studying the most
modern periods of the earth's history, attempting
afterwards to decipher the monuments of more
ancient changes, we can never so far lose sight of
analogy as to suspect that we have arrived at a new
system, governed by different physical laws*."
The necessity of proceeding on such principles, to
the utter rejection of all gratuitous suppositions, or
cherished prejudices, is now becoming more generally
acknowledged: the grand conclusions deduced are
* Geology, vol. i. p. 160.
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independent of all disputed theoretical questions;
and are now admitted by rational geologists of all
schools.
The evidence of facts is undeniable as to all the
main features of the process by which the surface of
our planet was gradually brought into its present
condition. The business of inductive geology is to
compare the monuments of early changes in the
earth's surface with those now in the course of pro
gress : and that this is a sound principle to proceed
upon is assured to us by the circumstance, that in
the succession of these changes we meet with no
interruption: we witness such effects locally and
gradually going on at the present day : we trace by
diligent observation the evidences of their having
gone on in the same manner (whether or not upon a
larger scale) in ages earlier than the records of his
tory : in the deposits characterized by the remains
of organized beings of the same species as those now
inhabiting the earth : in the earlier beds, where
existing species are mixed with extinct: until we
arrive in succession at those containing none of the
former and all of the latter class. The continuance
of the same set of appearances is unbroken from the
present time, through those comparatively recent
deposits, up to those of older formation.
And
though the authority of Cuvier was once appealed
to as having inferred from the alternations in the
tertiary formations of the Paris basin, that here there
were interruptions of order, from causes not apparent,
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and that " the thread of induction was broken," yet
the later researches of Lyell and Others have
explained those apparent breaches of continuity in
the series, and the investigation of those tertiary
beds, in all their varieties of organic characteristics,
has now become the principal source of evidence by
which geologists have fully established the unbroken
series, the uninterrupted continuity of these forma
tions, in relation with the existing organized products
of the neighbouring seas, and the operations of now
existing laws. And whatever may have been the
magnitude of some of the operations in remote
epochs, yet we find no deviation from the continu
ance of action of the same kind ; no real suspension
of regular laws, no simultaneous universal destruc
tion and reconstruction of the globe; but through
the whole range of those periods of which we can
decipher the monuments, we have continued evi
dence of the same system of gradual changes by
which the existing state of things was, by slow
degrees, evolved out of previous orders of existence.
Such must be the general view of the matter (what
ever difference may subsist on minor points,) which
will be upheld by the inductive geologist in contra
distinction to the dogmatical assertions of the cosmogonist. The chimerical, yet favourite notion, of a
sudden total change, of a catastrophe by which one
world was suddenly reduced to chaos, and another
as suddenly called forth out of its ruins, during any
of the periods the records of which we read in their
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existing organic remains, is not only wholly inad
missible, inasmuch as it must be derived altogether
from considerations alien to those of physical ana
logy, but is absolutely contradicted by all inductive
testimony.
We find no period since the very commencement
of all those depositions which contain organic re
mains, at which some portion of the earth's surface
was not abundantly peopled with an animal and
vegetable creation, more or less different indeed
from that now existing, but in all respects preserving
an exact uniformity of plan and design, and pre
cisely and admirably fitted for the kind of existence
which accorded with the then condition of the globe ;
but destined gradually to disappear as those con
ditions were changed, and as other and varied forms
Of existence were in succession introduced. The
total absence of all marks of any universal sudden
Overwhelming

convulsion, supplies positive proof

that nothing of the kind took place within any of
those periods, the monuments of whose duration
we find in the accumulated remains of successive
formations ; especially during any of the later
epochs, and least of all subsequently to the latest
tertiary deposits, that is, within those times which
can alone possibly accord with the received chrono
logy of the human species, and with the aera of
those changes which brought the globe into a state
suited to the residence Of man.
The adoption, then, of any such theory on which
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to raise geological

speculations must,

on every

ground, be utterly at variance with sound inductive
principles.

Inductive Character of Geology.
In the illustrations above given, I have enlarged on
those selected from geology in particular, with refer
ence to objections often brought against that branch,
as if it were of a less strictly inductive character
than others. This, I conceive, is an idea which
must totally vanish before the slightest real exami
nation of the nature of the reasoning employed by
any sound geologists ; though it may be freely
admitted that most extravagant speculations have
occasionally been obtruded on the world under the
name of geological theories. Yet these, the moment
they are critically examined, are found to be defec
tive, not merely in their details, but in the assump
tion of their first principles, and the very method
by which the investigations are conducted. Among
sound and rational geologists, whatever difference
may exist as to certain theoretical views, none what
ever can subsist as to the sole recognition of strict
inductive reasoning, and the utter rejection of all
other authority, on which to rest their conclusions.
Some persons have indeed been urgent in denying
to geology the claim to be ranked among the exact
sciences, and have appealed to the authority of
great names in support of their assertion, having all

THE INDUCTIVE METHOD.

61

the while a very confused idea of the meaning of an
" exact " science ; and imagining that when it has
been refused this title, it was meant to withhold
from it the character of substantial physical truth
and inductive certainty. Whereas it is evident to
those who are but moderately conversant with the
current scientific language of the day, that the
phrase " exact science" has been used solely as
designating those branches of physical inquiry which
could be brought under the dominion of mathema
tical laws, and whose results could be exhibited in a
numerical form, and compared with theory by arith
metical computation. In this sense undoubtedly
geology has not yet become one of the " exact"
sciences ; though from the nature of some recent
researches* on the effects of mechanical forces such
as may be supposed to have acted in the elevations
of the various parts of the earth's crust, it would
seem to be fast approaching to the condition even of
this class of investigations. But, at any rate, this
is quite independent of its claim to be received as
among the most incontrovertible of those systems
of inductive truth which have not as yet been of a
nature to receive the aid of mathematical demon
stration.
* See the papers of Mr. Hopkins in the Cambridge Transac
tion*.
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Objections to Geology.
I have felt it desirable to dwell the more particu
larly on tl^e strictly inductive character of geology,
not only on general grounds, but more especially
because much pains and some ingenuity have been
employed to disparage and even deny the evidence
of this science*. To some such objections we have
already referred ; and the rest are not more rational
or more consistent. When refuted on other grounds,
thejr upholders take refuge in the convenient maxim,
that after all, geology is but in its infancy, and as
many theories once adopted have now been rejected,
so those now in vogue may be in their turn exploded :
or again, they contend that the utmost extent of our
researches has not penetrated beyond the mere crust
of the earth,—how then can we pretend to draw
such general conclusions?
If the science be in its infancy, we can only
say that it has displayed such vigour as already
to have grappled with and overcome the most
formidable attacks.
False theories have indeed
been exploded ; but the order of advance has
been regular and systematic ; the early cosmogonical
speculations have indeed been discarded, for the
simple reason that they were not founded on induc
tion, but on some foreign principle or authority, and
therefore had no substantial or enduring consistency.
A remnant of the same spirit, however, continued
* See Note B.
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to linger about the schools of geology, and displayed
itself in later times in the diluvial hypothesis, and
others of the same nature. These, in their various
modifications, have since given way, and for the
very same reason, because their foundation was
defective ; it was based on some other authority than
that of simple induction. So the belief in vast and
sudden revolutions in the state of the entire globe
has been discarded; the inductive principle is
extending its triumphs, and if all the phenomena
presented by the observed state of the earth's sur
face have not been actually explained by the action
of known causes, yet many have been which were
before not
tion; and
this is the
endeavour

perceived to be capable of such explana
it has become generally admitted that
only sound method to be pursued in the
to throw any real light upon them.

In this way, and in this steady course of advance
from the hypothetical to the matter-of-fact,

may

geological theories come to be successively modified,
but in no other. Those who make this a topic of
objection must, therefore, prepare themselves to
expect, in the changes they may anticipate, nothing
favourable to any preconceived hypotheses, but every
thing tending still more and more to take a direc
tion entirely opposed to those favourite schemes of
cosmogony which have usually prompted these and
the like objections.
And if, as the objectors urge, we have penetrated
as yet only a thin film, as it were, of the mere out
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ward crust of the earth, how completely does the
obvious inference recoil on themselves ! If by going
only to this trifling extent, we have succeeded in
obtaining such a mass of evidence, and substantiating
such vast and overpowering conclusions, what may
not result when our inquiries shall be able to
penetrate still deeper?
The introduction of imaginary systems of cosmo
gony into geology, is but an exemplification of the
same fallacious principles of speculation, by which
every branch of physical inquiry has, in its turn,
been impeded and perverted. It was in the same
spirit that Kepler believed the globe to be a living
animal : that Tycho Brahe feigned the sun with his
attendant planets to revolve round the earth : and
that the equilibrium of the mercury in the baro
meter, was ascribed by Linus to a suspension by
invisible threads.

False Philosophy from neglect of Analogy.
The same want of inductive principles, the same
spirit of gratuitous theorizing, which prevailed in the
disputations of the schoolmen, characterized in no
less degree the speculations of Descartes and his
followers, which in a later age took their place.
The main error which pervaded the whole system of
that eminent philosopher, was the adoption of a
metaphysical basis, on which to rear the edifice of
physical truth.

Or, in a word, the introduction of
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some other guiding authority than simply that of
natural analogies, suggested and supported by the
habitual recurrence to the sole test and standard of
experimental evidence.
From the influence of the same cause, even in
comparatively modern times, it required a long
struggle to divest chemistry of that chimerical theory
of combustion, whose advocates imagined "phlo
giston,"—a sort of metaphysical something, they
knew not what, which conferred on bodies the
property of being combustible, and was abstracted
during the process.
In this recurrence to principles alien from those
of induction, we find the radical defect common to
the ancient as well as the modern scholastic theories.
This was the fundamental mistake which vitiated
alike the system of the peripatetics and the Hutchinsonians ; which upheld the crystalline spheres and
the setherial vortices—the starry influences and the
diluvial cataclysms ; the cosmogonists' chaos and the
philosophers' stone.
It was to guard against such erroneous modes of
speculation, that Bacon, in his Novum Organon,
dwelt so earnestly on the principal sources of error
which had arisen, or were likely to arise, in philoso
phical speculation, from the neglect of those just
rules and principles. The several chief causes of
mistake, which lead men into unsubstantial and
delusive theories, classified under their respective
heads, are what he designates in his somewhat
F
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fanciful, but abundantly expressive, language, by the
name of " Idola," the false divinities which the mind
is apt to raise as the objects of its adoration, when
it ought to be engaged in the sole worship of
truth.
It is far from my design here to enter into any
discussion of those sources of false philosophy. The
excellence of Bacon's suggestions, as well as their
importance, not merely for the guidance of the
philosophical inquirers of his day, but as involving
the correction of mistaken ideas, likely to be perpe
tually recurring, will be recognised by all who have
examined his immortal work : and it will be the less
necessary for me to insist on them here, since I have
elsewhere placed them in a light accessible to the
general reader*.
I will merely remark here, that the class termed
" Idola theatri," seems to include the chief source of
error to which I am here more especially referring :
the adoption of artificial systems, founded on an
assumption either of fallacious physical principles, or
of any whatsoever not physical : the former being
essentially false, the latter, however good in their
own way, utterly inapplicable to the purposes of
physical inquiry.
* Seo " History of Physical Science," Cabinet Cyclopaedia,
p. 198.
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Objections to Physical Inquiries.
It is from such an erroneous assumption of first
principles that most of the prejudices and miscon
ceptions against sound physical conclusions take
their origin. Hence originates the charge of pre
sumption in scientific inquiries ; hence the accusation
of arrogance brought against the deductions of the
physical inquirer, especially if they happen to stand
in opposition to the preconceived notions and che
rished prejudices of mankind, which are in reality
far more presumptuous; hence the exclamations
against the " pride of science," and the hostility felt
against certain branches of inductive knowledge;
while the objector is wholly blind to his own incon
sistency in nevertheless accepting and adopting the
conclusions of other departments, which are yet
built on the very same kind of evidence.
This has been especially the case with geology.
From ill-informed, or, too often, prejudiced persons,
we hear frequent remarks disparaging the inquiries
and conclusions of the geologist, while they allow
and applaud the inferences of the astronomer and
the chemist; they condemn as visionary and pre
sumptuous the results of the one as to the antiquity
of strata, and the successive seras of animal organiza
tion, the monuments of which are before their eyes,
while they revere as unquestionable truths the most
marvellous and paradoxical inferences of the other :
which refer to subjects utterly beyond the Scope of
F2
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the senses, to periods and distances which transcend
our arithmetical powers to conceive, and to processes
of nature which exceed our faculties to apprehend.
The mathematician in his study puts down a few
characters and figures on paper, and then confidently
announces that the matter of which Jupiter is com
posed, weighs somewhat more than one-fifth of the
average weight of the materials of the earth : and
that of the sun about one-fourth.
The chemist asserts that a bell glass, which
appears empty, is, in fact, filled with a peculiar aerial
compound ; and invisible and impalpable as it may
seem, yet is really formed of a vast collection of
solid indestructible atoms ; and these of more than
one kind, aggregated together by the most perfectly
regular laws : and not only so, but he actually states
the numerical ratio in which they are so combined,
and what is more, assigns the weights of these ulti
mate molecules, which no microscope can ever detect,
no balance verify: such conclusions, however, are
universally accepted, and popularly held forth as
among the most certain truths of science.
Yet when the geologist contends that the crust of
the earth, with . its organized productions, has been
gradually brought into its present condition by a
series of creative changes, going on through millions
of ages, his conclusion is condemned as chimerical
and dangerous.
There is a singular partiality shown to

some

sciences : the world are disposed to admit, without
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hesitation, the most inconceivable assertions of the
astronomer and optician : they allow the full claims
of the powers of the human mind to assign spaces
and periods which transcend the nights of the loftiest
imagination; to Halley's comet an elliptic orbit
whose long diameter is 3,420,000,000 miles, with a
period of 75 years ; and to a molecule of aether, in a
polarized ray traversing a quartz crystal, an elliptic
orbit whose long diameter may be about one-5000th
of an inch, with a period of about one-500,000,000,
000,000,000th of a second ; yet they talk of the arro
gance of the geologist in pretending to maintain
that millions of years ago the world was going on,
governed by the same physical laws which prevail
now, and replete with vegetable and animal life in
all its varied forms of perfection and adaptation to a
state of things, of which the existing order is only
one of a series of gradual and regular changes.
The true answer to such objections is found in
the question, What sort of reasoning will you adopt
and allow in any such inquiries? Upon this the
whole depends.
Will you be satisfied with the
same sort of evidence as that on which we ground
any one of the best established laws of physical
truth ? Or will you contend that each branch of
science is to be established on different arbitrary
principles from the others ? The very essence of all
truly philosophic inquiry is to proceed throughout
on one common principle of comparison and analogy,
to advance from individual facts to classes of facts,
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from some characteristic apparent in one such class
to seize upon an analogy with another; to argue
from the known to the unknown ; to trace the indi
cations of uniformity; to perceive the points of
parallelism even in the midst of circumstances the
most dissimilar.
Reasonings, then, like those we have above
referred to, as assigned for the explanation of
existing and observed effects, are not only rational
but unavoidable. Theories of this kind must be
referred to, because they are the only kind cog
nisable in real physical inquiry. We have only the
alternative of adopting these, or renouncing all
inductive research.

Conclusion.
The results of science, however remote from ordi
nary apprehensions, however inconceivable some of
the ideas they may involve, however at variance with
received notions, are yet not only rational and logical,
but absolutely unavoidable and undeniable, so long
as we only consent to reason in all cases alike;
so long as we onty confine ourselves to arguing from
the known to the unknown by rational induction ;
and pursue only the real analogies which are every
where traceable in the operations of nature, and
which we never fail to find continually amplifying
and enlarging, confirming and corroborating, each
other, at every step of our progress.
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By this mutual confirmation of concurring trains
of investigation, the evidence of each is enhanced
in a continually increasing ratio.
The connexion
between whole classes of facts by such analogies,
augments to an incalculable degree an assurance of
their truth ; and we advance with a confidence equal
to that inspired by demonstration, to many of the
most apparently remote conclusions of science : yet
with a force of evidence which legitimately demands
the abandonment of preconceived notions, and the
surrender of long-cherished prejudices, if at variance
with those conclusions. This advance and progres
sion from one train of analogy to another is, in fact,
the main characteristic which has distinguished the
science of the moderns from that of the ancients.
It is this increasing and accumulating evidence of
uniformity throughout nature, which has been the
main cause of the rapid and sure progress of modern
science.
It has been from following, under the
guidance of such principles, the humble and unpre
tending path of induction, that all its most sublime
inferences have been established.
I have dwelt more particularly on these topics,
because they seem to be too much overlooked by
those who take upon them to disparage the con
clusions of some branches of physical philosophy ;
and it becomes peculiarly necessary to urge upon
their consideration that the evidence is of one and
the same kind in all branches : a whole science must
not be objected to because it relies solely upon such
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inductive proofs as it has been our object to explain,
and utterly discards and disowns all other authority.
If the foundations of one science are to be so assailed,
all the others must be involved : all the branches of
physical inquiry must stand or fall together on the
common ground of their inductive evidence. If the
conclusions of the geologist are in principle and
method fallacious, those of the astronomer and the
chemist must be rejected on the same ground. If
causes assigned in conformity to the entire series of
natural analogies are to be rejected in one case, the
whole principle, method, and system of reasoning on
such analogies must be given up.

SECTION II.

THE NATURE OF PHYSICAL TRUTH.
CAUSE AND EFFECT.

" Certainly if the explaining a phenomenon be to assign its proper effi
cient and final cause, it should seem the mechanical philosophers never
explained any thing ; their province being only to discover the laws of
nature ; that is, the general rules and method of motion ; and to
account for particular phenomena, by reducing them under, or
showing their conformity to such general rules."
Bishop Berxely, (jSiris, p. 108.)
" Si Ton considere avec attention la serie des objets de meme nature,
on apercoit entre eux et dans leurs changemens, des rapports et des lois,
qui se manifestent de plus en plus a mesure que la aerie se prolonge, et
qui, en s'etendant et se generalisant sans cesse, conduisent enfin au principe dont ils dependent."—Laplace.

Introduction.
In the foregoing discussion, we have endeavoured to
trace and analyse the nature of our conviction of
the truth and regularity of the laws which prevail
in the material world. We have noticed the natural
tendency of our minds to generalize ; the intuitive
belief
laws ;
which
These
rately

in the permanence and uniformity of physical
and the immense force of evidence with
analogy addresses itself to our conceptions.
intellectual phenomena harmonise most accu
with what we find by every experimental
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confirmation to be the actual state of things in the
external order of nature. And the certainty with
which we thus rely on the invariable truth of sound
physical research arises from such a combination of
concurrent testimony as to possess a force wholly
irresistible even to the most sceptical, and full of
the most sublime satisfaction to every well-ordered
mind.
By the establishment of correct trains of analogy,
the inductive philosopher connects the near and the
remote, the minute and the immense, the present,
the past, and the future. He argues from the laws
of motion on the surface of the earth to those
which prevail in the most distant regions of the
heavens. He reasons from the forces which act
between the minutest molecules, to those which
connect sidereal systems. He extends his deduc
tions from spaces subject to measurement under his
hands to the most inconceivably remote distances ;
from seras of human date to the immensity of past
duration. He advances from causes which he can
put in operation, to those which affect the most
immense masses ; from action in sensible space and
time, to that which belongs to molecules and pe
riods of absolutely unimaginable minuteness ; from
changes now in progress, he infers those of past
epochs ; and from the work of actual alterations on
the earth's surface computes the succession of those
of which he traces the existing monuments. In
the midst of the apparent irregularities of the
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planetary system, he traces order, and in its per
petual fluctuations the principle of stability and
security.
Physical analogies are not only allowable helps to
the interpretation of nature, but they are the sole
legitimate guides. The philosopher is not merely
at liberty to adopt them as convenient aids, but he
is driven by the necessity of the case to follow
them. He has no other means of ever arriving at
an acquaintance with the scheme of natural causes.
Their reality alone constitutes what we mean by
such order. It is the uniformity actually found in
certain limited portions of nature which leads to the
presumption of its universality. But it is under
the guidance of that presumption that every step of
physical inquiry proceeds : and the universal confir
mation of it is the general conclusion of all our
researches. And the further Bound induction ex
tends, the more does every fresh inference add force
to the claims of some high principle of order to be
recognised as pervading all nature, That induction
can go on satisfactorily and successfully in every
new region of inquiry which may be opened to it, is
of itself a proof of the permanence and universality
of such order and system.
Upon the foregoing considerations we may, per
haps, more correctly appreciate the standard of evi
dence to which sound physical philosophy appeals ;
and the importance of a clear perception of real
physical analogies in the study of it. We have,
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however, already remarked at once the difficulty of
explaining the weight which those analogies possess,
yet, at the same time, the actually irresistible force
with which they impress the mind. And if the
evidence be thus in any degree open to difference in
its application to different minds, what does this
amount to but saying that inductive proof does not
amount to demonstration; or, more correctly, is
proof of a different kind. But at any rate if it be
allowed that there has been no attempt to overrate
the evidence, this will but give additional security
to the important inferences and applications to
which we shall advance.

Study of Cause and Effect.
The more special object of the preceding section
has been to examine the nature and principles of
the Inductive Method, the characteristic process of
the Baconian philosophy. Now the principal aim
and object of this system is to ascend from indi
vidual phenomena to general laws ; from sensible
and visible results, up to hidden and abstract prin
ciples ; from the experimental evidence of sense, up
to the abstractions of mind ; from effects, to their
causes.
In the present instance it is proposed to carry on
the subject by the further examination of the nature
of the relation of cause and effect, and this, more
especially in the first instance, with reference to the
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causes which we trace in operation in the material
world. The evidence on which our knowledge of
these causes depends is that afforded by induction,
which we have already been engaged in tracing;
and in'proceeding, as we are now about to do, to the
more direct consideration of their nature, we shall
find that this discussion has not been misplaced ;
and that, in fact, in studying the evidence, we have
arrived at some of the most important observations
for bringing us to the apprehension of the nature of
physical causes. In tracing the essential grounds of
induction, it will be found that we have elicited
what will be our safest guide in the inquiry into the
principle of causation.
From the earliest periods at which intellectual
pursuits have attained anything like a due place in
the estimation of mankind, a high rank has always
been assigned to the study of the causes of things.
Surrounded as we are by the most stupendous scene
of natural wonders, it would indeed be surprising if
the curiosity of man were not excited, even in an
early stage of civilization, to learn something of the
nature and source of those effects which he daily
witnesses in the magnificent phenomena of the
material world. And we accordingly find that from
the earliest times at which the human race has been
sufficiently advanced to give attention to such sub
jects, the inquiry into the nature and relations, the
dependence and connexion, of natural phenomena,
has obtained at least some share of attention ; and
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though pursued only by a few, has conferred upon
them, at all times, a certain degree of reputation
even among the uninstructed, while with those of
more enlightened ideas, a knowledge of the causes
of those effects which we daily witness has been
regarded as among the highest objects of intellec
tual attainment ; and to be permitted thus to pene
trate, as it were, into the hidden processes by which
nature works, has been esteemed the most elevated
privilege of philosophy. It is a species of know
ledge of extreme interest and value in itself, and
embraces in its applications, some of the most
important and even momentous questions which can
occupy human contemplation.

Meaning of the term " Cause."
In order to pursue our inquiry into the nature of
Physical Causes, it will be essential, in the first
instance, to distinguish, as clearly as we can, the
meaning annexed to the term.
In common language, the term " cause " is used
with considerable latitude of meaning ; and even in
many discussions pretending to a philosophic cha
racter, a slight examination will show that it bears
several distinct kinds of signification. We are apt
to use the same word, and thence imagine that we
are speaking of the same thing, in cases which are
essentially different ; though there is doubtless
enough of apparent resemblance to mislead inaccu
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rate thinkers into the notion of identity. Hence
the ambiguity and fallacy which prevail in some of
the most important inquiries connected with this
subject ; and the manifest necessity for attention to
accurate distinction of the meaning of terms.
In ordinary affairs, we talk of the " cause" of an
undertaking, or the " cause" of our conduct.
Again we speak of the " cause" of an historical
event ; and we apply the term to matters of reason
ing or belief in the conjunction " because." We
mean the motive of our actions ; the ground or evi
dence of our opinion; the train of circumstances
which brought about an event in history.

In these

and the like cases, we may trace a general analogy,
which has led to the application of the same term.
In all of them we refer to some sort of moral influ
ence exercised either by concurrent circumstances
upon human motives or convictions, or by human
agency (individual or collective) upon events.
In the discussion of causes and effects, as we
contemplate them in the natural world, and in con
nexion with physical science, it is more especially
necessary to guard against the vague use of terms.
And in proceeding to the more precise examination
of the nature of physical causes, we may consider
more particularly, as a preliminary illustration in the
way of contrast, two familiar instances of the use of
the term "cause."
We may say the cause of the motions of a watch
is the tendency of the main-spring to unwind itself ;
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and the cause of the flight of the cricket-ball is the
voluntary effort of the player.
These are two
instances which would seem, at first sight, closely to
resemble each other ; but when accurately examined,
we find an important distinction between them. In
the former instance, we trace the order of depen
dence of the motions from the index to the wheels,
from the wheels to the fusee, and so up to the ten
dency of the spring to unwind ; and this we refer to
the property of elasticity ; which again may pos
sibly depend on some still higher principle in the
nature and arrangement of the particles of which
elastic bodies are composed.
But to whatever
extent we may advance in thus analyzing the effect
up to its simplest elements, one thing is all along
manifest; viz., that the very highest principle of
any such series must essentially be some general,
fixed, inherent, property of matter; by virtue of
which it is capable of being influenced in particular
ways, and by particular agents ; but yet is wholly
inert, and incapable of arbitrarily originating any of
the effects referred to.
Tn the second case, we may observe, it is true, a
like series of effects in succession dependent one on
another. Motion is communicated mechanically to
the ball from the sudden action of the arm ; this
results from the contraction of the muscles acting
on the bones as levers ; the muscular contraction
again may be shown to depend on some peculiar
influence of the nerves;

this again may possibly
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principle ;

we

may

advance, in short, as far as physiological science
can carry us ; and thus far, this and the former
case are exactly alike.
But here at the com
mencement of the whole train, there must still
be an influence or cause of some kind different from
any mechanical power; depending on voluntary
agency ; capable of originating the series of con
sequences from itself ; acting by different laws from
those of matter ; in a word, an agency or influence
of a mora! kind : Or (in the graphic language of Sir
J. Herschel*), we must include " a distinct and
immediate personal consciousness of causation in
the enumeration of that sequence of events by
which the volition of the mind is made to terminate
in the motion of material objects ; I mean the con
sciousness of effort, as a thing entirely distinct from
mere desire or volition on the one hand, and from
mere spasmodic contraction of the muscles on the
other."
Such a voluntary agency, such an influence or
power, of which we feel

conscious,

and which

implies the action (however incomprehensible,) of
mind on matter, is what we may properly dis
tinguish by the term

" moral causation."

The

former case we may call, by way of contradistinction,
an instance of " physical causation." In the study
of causes acting in the natural world, we must care* Astronomy, p. 232.
a
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fully observe this distinction.

Cases where volun

tary or moral agency is concerned, can only be con
sidered in physical inquiry so far as they properly
come under the laws of inert matter, or belong to
those kinds of physical action which are the subjects
of dynamical or chemical research. To go beyond
this is to confound physical causes with moral,
physical science with metaphysical.
Observing this distinction, it would no doubt tend
much to the promotion of accurate views if we
could succeed in agreeing to disuse the term "cause"
in one or other of these very distinct cases.

But as

custom has probably established the use of the term
beyond the possibility of change, we must content
ourselves by insisting strongly on the careful and
constant adoption of some such distinctive appella
tions as those above suggested.
We have thus far merely contended that physical
causes are such as are widely distinguished from
moral ; but we have not yet considered what their
essential nature is : to this we now proceed.

Nature of Physical Causes.
In the study of physical causes there has been,
doubtless, and still exists, a strong tendency to lose
sight of the distinction just laid down; and from
the familiar notion of moral causation, to imagine
a similar sort of influence in the production of phy
sical effects : to transfer the idea of voluntary power
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as experienced in ourselves to mechanical agents ;
and by a creation of the fancy, by a sort of personi
fication of the powers of nature, to invest physical,
with the attributes of moral, action. But such
indulgence of the imagination is here worse than
idle ;

it has a direct

tendency to

confuse and

entangle the chain of reasoning ; and this considera
tion becomes of more importance in reference to
the conclusions founded on physical inquiry.

On

all grounds, then, we ought surely to keep the search
into physical truth as free as possible from such
incongruous influence ; and soberly investigate phy
sical causes without being misled by the adoption of
ideas so foreign to the subject.
Yet notions more or less allied to these have
been prevalent among philosophers.
This pro
pensity for physical mysticism was pre-eminently
fostered in the labyrinths of the scholastic and
Cartesian systems of a past age.

But the traces of

it have not yet been wholly or effectually banished
from our schools of science.
Even in later

times many philosophers

have

sought to establish the notion of what they termed
a " necessary connexion" or " efficient causation" in
natural phenomena ; an idea which nevertheless it
would appear very difficult distinctly to explain.
It would seem as if they regarded material sub
stances as possessed of some hidden virtues or pro
perties, which confer on them the powers of physical
agents; and imagined these occult qualities the
G 2
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secret soul which animates, as it were, the whole
frame of nature.
In some instances, the adoption of these ideas
may be traced to associations arising out of the
common use of metaphorical language*. We talk
of the chain of cause and effect ; the links of that
chain ; the connexion of one event with another ; the
dependence of causes ; the production of a result from
its cause. These metaphors being taken from mate
rial objects, insensibly lead many minds to suppose
some similar, real, and effective union between the
events. But this is nothing more than the very
common mistake of straining a metaphor beyond
the points of parallelism, in which

it properly

applies, to others which are wholly incidental.

Per

haps we might rather say these metaphors them
selves have been adopted and conceived upon a false
train of analogy. At any rate, if we retain the use
of them, we should be careful not to be misled by
the phraseology we employ into ideas at variance
with the real nature of the relation intended to be
expressed by it.
Another source, perhaps, from which these notions
of " efficient causation" have derived strength, may
be discovered in the vague conceptions which have
sometimes prevailed with regard to the nature of
mechanical forces.

We might instance some specu

lations on the nature of " inertia," and the comiau* Idolafori.—Bacon.
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nication of motion; as well as others connected
with the questions once agitated respecting the
" vis viva." Or, to take a more familiar example,
the indistinct notions which frequently involve in a
singular degree of mystery, the advantage obtained
in the use of the mechanical powers. On wit
nessing the effects produced by these contrivances,
the untaught mind can hardly help imagining a
sort of creative energy which invests matter with
new attributes, and supplies a source of active
power capable of almost indefinite increase.

Scien

tific investigation, indeed, dispels the illusion, yet it
often continues to haunt both our language and our
ideas relative to the nature of causation.

Opinions on the Nature of Causation.
Whether, however, originating in such misconcep
tions or not, whether pushed to a greater or less
extent, some notions of this kind have prevailed
very generally. But reasoners of an opposite school
have arisen, who, aiming at a peculiar degree of
precision and rigour in their speculations, have
utterly denied and discarded all ideas of such active,
efficient influence, which, they contend, is altogether
chimerical; and have sought to reduce the whole
nature and conception of cause and effect to the
bare, naked, matter-of-fact, learnt from experience,
that some one particular event or phenomenon in
nature always invariably follows another in order of

8G
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time ; the former being termed the effect, the latter
the cause ; that besides this mere invariable "
quence" (as it is termed), they have no other kind of
connexion or dependence one on the other ; all we
know or can know of the matter is the simple fact,
that such sequence does universally hold good ; and
that we cannot reverse the order.
If we be prone
to entertain the idea of any higher or more intimate
connexion, this, they contend, is only a vague pre
possession, utterly inadmissible in exact philosophic
inquiry.
Against these views considerable objection has
been raised ; often, doubtless, from the abuse of
them; because they were too exclusively dwelt
upon, or pushed to unwarrantable extremes in their
application.
But apart from these objections, the generality of
inquirers seem to have felt unable to rest satisfied
in a view of the subject apparently so little calcu
lated to gratify the cravings of our intellectual
curiosity, and seeming to conduct us to so little an
extent into the secret workings of nature which we
are so desirous to penetrate.

They have generally

yielded to the seemingly more natural but vague
persuasion, that there is yet in the relation of cause
and effect, some real, hidden, essential energy, which
pervades and actuates all the operations of the
material world.
And some, even of the most truly philosophic
minds, have been unwilling wholly to acquiesce in
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reducing the notion of causes to what has appeared
to them the barren and unsatisfactory relation of a
mere invariable junction and sequence of facts ; they
have been unable to divest themselves wholly of
some sort of idea of one event actively occasioning
another, and not merely passively preceding it ; of an
influence of some kind, an intimate connexion, an
efficient agency, beyond the bare constancy of a
" sequence" or invariable law*.

Physical Causes.—" Sequence" of Phenomena.
Is, then, physical causation really nothing more than
the bare invariable sequence of two facts ? To treat
the subject fairly, we must of course dismiss, in the
first instance, a number of cases which have been
often urged against this doctrine, but which the
slightest reflection shows to be either frivolous or
inapplicable ; some such instances are not real inva
riable sequences of one phenomenon after another ;
others involve the fallacy of the logician's " non
causa pro causa;" others are mere statements of the
co-existence of two constant properties.
We restrict our view of cause and effect to cases
in which some change, either in properties, or in
relation or position, occurs ; that is, where either
some chemical effect or some mechanical motion is
produced.

To take one or two simple instances of

what are properly physical causes and effects ; we
* See Note C.

88

NATURE OF PHYSICAL TRUTH.

say " friction is a cause of heat :" " the action of an
acid is the cause of a vegetable blue turning red."
The ancients (ignorant of gravitation) considered
" the moon to be the cause of the tides."
In such cases as these there is clearly the inva
riable association of one fact with another, by a
sequence in order of time.

Thus, whenever we rub

two substances together, under all circumstances, the
effect of heat follows ; and in greater intensity as the
friction is more violent : it depends on this and on
this alone. In the strict use of terms, then, in this
and the like cases, our proposition is nothing more
than the affirmation of this invariable relation of
sequence, as a result of universal experience.
In these instances, then, we have a precise exem
plification of the doctrine of invariable sequence
constituting the whole nature of cause and effect.
We observe only such an inseparable relation
between the two facts. We may doubtless imagine
some higher principle, to account for the production
of heat in the one case, and of colour in the other
as the ancients might have imagined (and, perhaps,
did so) a sort of principle of attraction in the tides :
but whatever we may imagine, we know nothing.
When these and the like cases, then, are contem
plated in a strictly inductive point of view, we are
obliged to admit that nothing is actually proved
beyond the invariable " sequence."
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Causes referred to General Laws : Examples.
A difference may, perhaps, be traced between such
instances as these last referred to, and some others
which we may adduce. For instance, when we say
that " pulsations of air are the cause of sound," it
will be immediately felt that some relation, of a kind
more satisfactory to our minds, is here affirmed than
in the former cases. There is manifestly an invariable
sequence; whenever this sort of pulsation is pro
duced, sound invariably follows, and never without it.
But besides this, the propagation of tremulous
waves, or pulsations, through the air is a mechanical
effect, of which we form a general idea apart from
its influence on our organs ; and we refer the vibra
tions produced in the membranes of our ears, and
the sensation which ensues, as a particular case, to
the more general fact of pulsations of elastic media.
Here, then, there is not only the sequence of one fact
upon another, but, also, the former is more compre
hensive, and includes the latter as a particular case
of a more general class of phenomena.
In the same manner, we say that rapid chemical
combination is the cause of that evolution of heat and
light which we call combustion.
Here, again, we refer the particular effect to a
cause of a more comprehensive kind : what we mean
to affirm is, that combustion is a peculiarly rapid and
intense species of chemical combination.

Again,

when we extend the bare matter-of-fact connexion
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which the ancients perceived between the moon and
the tides, to that view of the case which is now
afforded us by the doctrine of universal gravitation,
acting between the sun, the moon, the solid earth,
and the waters on its surface, Ave arrive at a far more
generalized sort1 of relation ; we refer the phenomenon
not only to an invariable sequence, but assert the
dependence of a particular effect upon a very general
principle: we mean that the tides are a particular
case of the universal law of gravitation.
The same may be said of our assertion, that " elec
tric discharge is the cause of lightning and thunder ;"
that " volcanic action is the cause of earthquakes ;"
in a vast number of such instances, what we really
mean will be found to include a reference to a more
general fact, law, or principle.

We mean, that

lightning and thunder are a particular case of electric
discharge ; or are reducible to that greater principle :
an earthquake ^particular case of the effect of. volcanic
force : that is, in all such cases, we use the term
cause to include the idea that the one phenomenon
(which we call the effect) is a particular kind of the
other (or cause) which is the more general fact : the
relation is not only that of sequence, but also that of
a species referred to its genus.
When the suspension of water in the pump was
first observed it was ascribed to a cause called
" suction," and in the then state of knowledge, it
was not only natural, but inductively correct, to
ascribe so singular an effect to a peculiar cause.

It
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was apparently a case " sui generis :" the effect was,
perhaps, soon seen to be of the same kind as the
suspension of a stone by contact with the under side
of a wet leather ; there was then one step taken in
the process of generalization, by referring both to
one common cause, still named suction. Further, the
discovery of Torricelli referred the former case to the
pressure of the atmosphere ; and this was soon seen
to include the explanation of the latter and all other
analogous phenomena. And, finally, this was reduced
under the still more comprehensive law of universal
gravitation. Thus the gross and heavy matter of the
earth (as the scholastic systems considered it), and the
pure and acthereal substance of the atmosphere, were
brought under the common dominion of one simple
and general law. Thus the study of causes proceeds
from the first admission of a peculiar phenomenon
as a thing " sui generis," until it is shown to be
reducible to a species of some

more extensive

established " genus."
When a narrow beam of solar light passes the
sides of a wire, or the edges of an aperture, certain
coloured stripes or fringes are exhibited on a screen
placed at some distance.
ascribed

(very justly)

These facts were at first

to a peculiar property of

light ; which was termed " inflexion," or sometimes
" diffraction."
The colours of soap bubbles, or those between
two glasses pressed hard together, were ascribed by
Newton to another peculiar property of light, by
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virtue of which it has different characters alternately,
at successive intervals, along the length of the
ray.

These alternations of character were termed

« fits."
Some other phenomena of an analogous nature
were, in like manner, set down as due to properties
of light, each entirely " sui generis."
At length, however, it was shown by Dr. Young,
that they could all be reduced to a common principle
(or genus), named " interference ;" (before alluded
tof ;) and which supposed two rays of light capable of
either conspiring in their effects, or neutralizing each
other, as they coincided at similar or dissimilar points
or periods, at alternate minute distances along their
lengths* : and such a property was accounted for by
the supposition of light consisting in tcates propagated
through an infinitely rare and elastic medium.
When a ray was transmitted through certain
media, or reflected at a certain angle, it is found to
have different properties along its opposite sides. This
was a distinct fact, and was referred to a peculiar
cause, termed " polarization."
When polarized light is received through a tour
maline (or other analyzing apparatus) in a particular
position, it wholly disappears. But if a plate of cer
tain crystals be interposed, a portion of the light, or
certain particular colours, are restored. This, again,
was considered at first a distinct property, and was
* See my Treatise on Optics, p. 125, Oxford, 1833.
+ See above, p. 53.
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called " depolarization." It has been, however, since
perfectly explained by the general principle of " inter
ference," if combined with an explanation of polariza
tion, which is also easily supplied by referring it to
the same general theory of waves.
The cooling of the earth at night is the cause of
the deposition of dew on those substances which
cool fastest, from the condensation of the suspended
moisture of the atmosphere upon them.

Here the

cooling or radiation of the earth, considered merely
as any other heated body, is a greater or more general
principle; such also is the more rapid cooling of
fibrous substances ; and such, again, is the suspension
of invisible vapour in the atmosphere, and its con
densation on a certain lowering of temperature. We
are thus enabled to refer the particular instance of
the dew on the grass (and not on the gravel) to a
union of these more general principles.

Here, then,

we have a combination of causes, involving a far
more satisfactory and intimate kind of relation.

True and Hypothetical Causes.
This will be the proper place to notice an important
distinction, often not clearly kept in view. We may
refer to a cause, or general principle, which is like
wise independently established by other experi
mental evidence as something actually existing in
nature apart from the particular cases we were at
first considering.
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But also, in other cases, we may find some mere
gratuitous supposition or hypothesis which supplies
a connecting principle or general representation of
the facts, though in itself purely fictitious. Such
a principle is sometimes termed a " cause," as well
as the former.

And such cases have been compared

to the discovery of a key to a cipher,

obtained

merely by finding, from repeated trials, that, in point
of fact, it does supply an interpretation.

And some

writers have contended that this is all we want in
inductive philosophy, and would restrict the study
of causes solely to this object.

The illustration,

however, at best appears to me to convey but a
miserable idea

of the investigation

of physical

causes; and if adopted exclusively, cuts off the
most valuable and satisfactory subjects of physical
inquiry.
Newton (at the commencement of the third book
of his Principia,) has laid down certain rules for the
study of physical causes ; the chief of these, and a
rule supported on the soundest considerations, points
out two conditions as the characteristics of legiti
mate physical causes, viz., that they be such as are
" true," and " sufficient to explain the phenomena."
Now an hypothetical cause (or the mere key to
the cipher,) fulfils but one of these conditions.
Nevertheless such hypotheses may be eminently
useful, especially when we can attain to nothing
better. With the reference to such principles, we
are often compelled to be satisfied.

They afford a
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good representation of the facts, though they have
no other existence than as so representing them.
But on all grounds, it is a far higher and more
satisfactory process if we can arrive at such a cause
as fulfils both Newton's conditions ; such as not only
affords a key to the phenomena, but is also " true,"
or is proved to be a real principle existing in nature
by other and independent considerations.

Examples in Physics.
1. The varied phenomena of electro-magnetism are
all explained by the supposition of a system of cur
rents in directions transverse to the length of the
needle. But these currents are not proved to exist
by any independent evidence.

This, then, is an

instance of an hypothetical cause, which yet explains
the phenomena.
2. On the other hand, the air is a medium really
and independently known to exist ; and pulsations
are real mechanical effects produced in it. The
phenomena of sound are thus referred to a " real
cause," which perfectly " explains" them.
3. The explanation of dew before mentioned is
also an example of combination of " true" causes.
4. We before alluded to large classes of optical
facts which are reducible to the principle of " inter
ference." That rays of light actually possess some
inherent property by virtue of which they can so
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interfere, has been shown by independent experi
ment, by Arago and Fresnel.

Interference, then, is

a real effect ; and these classes of facts are explained
by a " true cause."
The fact of interference itself is again explained
perfectly by the theory of waves, propagated in an
infinitely rare and elastic medium ;

also a vast

number of other optical facts which have no con
nexion with interference, and others which have, are
all capable of exact explanation by this hypothesis
of waves; which, when modified by some peculiar
considerations, seems likely to afford a clue to nearly
all the most complex phenomena of light.

Yet we

have no independent proof of the existence of an
aether, or the propagation of waves in it.

It there

fore remains at present an hypothetical cause.
5. Gravitation, or the tendency of matter to fall
together with a force proportional directly to the
mass and inversely to the square of the distance, is
a real thing ; we find it independently and experi
mentally in the attractions which take place within
the reach of our investigations ; we also find that
the extension of the same cause perfectly explains
all the movements of the planetary system.

Examples in Geology.
6. The phenomena presented by the actual state
and structure of the earth's surface are such as both
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admit and call for inquiry into the nature of the
causes to which they can be referred.
The pursuit of this inquiry soon discloses the
evidence and monuments of successive

changes

which have occurred in the state of the earth's sur
face.

In the attempt to trace these to their causes,

sound inductive geology recognises, of course, the
same principle of referring to those which are both
true, and sufficient to explain the phenomena.

We

cannot find true causes except in such as are really
proved to exist, and found by experience to be in
operation.

The action of the waters on the land,

(whether the continued power of the rivers and
ocean, or the occasional force of inundations and
torrents,) the subterranean force of earthquakes, and
the external operation of volcanoes; the contrac
tions and expansions which must accompany changes
in the temperature of any considerable thickness of
the earth's crust : these and the like are the red
causes to which the sound geologist refers.
The accumulation of soil at the bottom of the
waters, the imbedding of animal and vegetable
remains in those depositions, the elevation of por
tions of land out of the sea, are operations really
and continually going on.

When, therefore, fossil

remains of organized beings are found imbedded in
rocks bearing also the marks of a similar mode of
deposition, we refer to such operations as those just
mentioned as true causes to explain the phenomena.
And numerous series and successions of such depoH
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sits, containing the remains of species now extinct,
and, successively in the order of deposition, contain
ing fewer of recent and more of extinct kinds, even
to whole genera, classes, and orders of beings, call
for the like reference to the continued action of
similar causes through periods of countless dura
tion.
And even if difference of opinion arise among
geologists as to the rapidity with which such changes
may have been effected, yet no sound inquirer refers
to causes of different hinds ; no one now dreams of
the plastic power of nature moulding the semblances
of organic remains in her sportive moods; nor of
the simultaneous formation of the different strata
with all their fossils in one confused mass, from
which they subsided at once into their present
positions.
The continent of Sweden is shown to have been
slowly rising, by elevation in a mass, above the level
of the Baltic, by a gradual, insensible movement,
unattended by any violence or dislocation ; the effect
of some enormous subterranean pressure.
Here, then, is a true cause ; it is also one which
perfectly explains the phenomena presented by numer
ous other large districts of the earth ; which, con
taining immense deposits of marine shells, must
once have formed the bed of the sea, above which
they are now elevated ; and exhibiting an unbroken
level, we infer were elevated gradually, and without
disturbance, by similar slowly-acting subterranean
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forces, as true causes, and sufficient to explain the
phenomena.
In the tremendous earthquake which occurred on
the coast of Chili in 1835, an eruption of a sub
marine volcano caused an enormous wave which
swept over and entirely desolated a considerable
tract of country.

The geologist traces the marks of

such sudden and violent local inundations in various
parts of the earth at remote epochs.

Here, then,

we have a real cause which explains them. And if,
in some instances, the effects appear to have taken
place formerly upon a larger scale, still we are not
departing from the nature of a real cause in sup
posing submarine eruptions of greater violence.
Thus, while no difference of opinion exists among
rational geologists as to the propriety of attempting
to explain the facts solely by reference to " true "
causes, questions have, nevertheless, been, and may
fairly be, agitated, as to the frequency or intensity
with which such causes may have operated in remote
periods ; and whether we should with greater proba
bility lean to the idea of brief eruptions of enormous
violence, or of long-continued action of ordinary
energy.

Such questions are clearly matter of fair

and philosophical discussion.

But the important

point to be borne in mind is, the distinction between
such suppositions as those, and speculations which
would refer the effects in question to other agency
of a different kind, and which has not any connexion
with the legitimate objects of inductive research.
h 2
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The questions at issue between certain geological
schools refer only to a difference in the degree, not
in the kind, of action supposed. The case is essen
tially distinct from any chimera of universal cata
strophes and convulsive paroxysms.
Volcanic action, in a single day, has been known
to raise a hill of some hundreds of feet in height.
The elevation of a mountain peak of as many thou
sands may be ascribed by one geologist to the
sudden action of volcanic energy a thousand times
as great;

by another, to an equal force acting

through a thousand days.

The probable reasoning

in support of either supposition, must be made out
from concurrent circumstances.

But the important

point is, that in either case, the theorist is not
departing from known analogies and real causes.
The man who should contend that the volcanic
appearance of the mountain, together with all the
marks of upheaving and disruption, are delusive, and
that the whole was formed at once out of primaeval
chaos, exactly in its present condition, would be
fairly divested of all claim to the title of a geologist,
or of a rational inquirer.
The question respecting the explanation of geo
logical phenomena solely by existing causes, seems,
like many other controversies, to be in a great
degree, dependent on the meaning of terms.

It has

been contended that we ought to appeal as much to
iirilimitedyorce as to unlimited time. But it appears
to me that the unlimited extension in time of the

'
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operation of known causes is an assumption essen
tially distinct from that of an unlimited extension in
intensity, this last being precisely that which would
place them beyond the limits of known and real
causes.

It is undoubtedly true that we know causes

only by their effects, and must infer the magnitude
of the cause from the nature of the effects witnessed ;
but the very question is, whether we are to derive
this magnitude by the multiplication of the time or the
force. And (unless where there is positive evidence
of the suddenness of the effect from collateral circum
stances,) the former is the method which alone seems
to bring us within the dominion of known causes.
Again, even those theorists who have been most
disposed to adopt the supposition of sudden and
enormous paroxysms of volcanic and diluvial action
in the earlier stages of the condition of the earth,
have never supposed them as extending over more
than certain limited regions of the earth at one
time.

In fact, all the changes of which we have

evidence in past epochs, have been manifestly local.
And the operation of existing causes is confined to
a series of the like partial and local alterations.
Thus no sound inductive geologist at the present
day can admit anything like an universal simultaneous
formation; nor find support for any theory of a
sudden cosmogony, applying at once to the entire
surface of the present dry land.

One small portion

after another has been successively elevated and
peopled with vegetable and animal life: again, in

102

NATURE OF PHYSICAL TRUTH.

the course of profoundly-adjusted changes, to be
obliterated and overwhelmed, while another has been
in progressive advance.
In all such cases, then, the observed fact or result
is referred as a particular case or species to some
real existing genus or class of natural operations,
and not left as a peculiar anomalous event, sui
generis, or referred to arbitrary agency.
Causes whose existence and operation is evinced
by experience, are the " true" causes to which alone
we can refer.

Yet questions may fairly arise, and

indeed must be carefully discussed, relative to the
other condition of the case, viz., whether any par
ticular causes so assigned are sufficient to explain the
phenomena ? If they are not, we then fall back on
the truly philosophical maxim so admirably laid down
by Mr. Lyell : " When we are unable to explain
the monuments of past changes, it is always more
probable that the difficulty arises from our ignorance
of all the existing agents, or all their possible effects
in an indefinite lapse of time, than that some cause
was formerly in operation which has ceased to act."

Connexion of Causes.
Thus the consideration of a " real cause," in fact,
involves the connexion of one train of causes with
another.

The cause is shown to apply indepen

dently to one set of phenomena ; we refer another
class to the same cause.

Thus we enlarge our ideas
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of the connexion of physical phenomena; we trace
not only one series of causes and effects, but many,
and these not independent, but united by common
principles. We perceive a union between extended
orders of facts. We find not merely one relation
established, but a communication opened, as it were,
with a vast range of such relations ; and many such
channels of communication, widely ramifying in all
directions.

The great truths of the natural world

are proclaimed, as it were, not merely by the accord
ant evidence of a few witnesses, but of a vast num
ber ; and with the increasing assurance, too, that as
many more as we may summon, will all confirm
each other's statement.

And this not merely in one

or a few points, but in connected trains of narrative ;
and again, not only in one or a few, but a great
number of distinct narratives, all of which throw
light upon, and corroborate each other; and the
number and extent of which is increasing

and

accumulating without limit

Ideas of Efficient Causation.
By such considerations as those now adduced, it
appears to me that we obtain a view of the relation
of physical cause and effect at once simple and
satisfactory; divested of mystery, yet rising above
the relation of a mere invariable " sequence" of
facts.

We find the connexion of causes and effects

in the connexion of laws and principles,

And in
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the most strictly philosophical view of the matter,
we rationally extend our notion of physical causation
beyond the bare circumstance of two consecutive
phenomena, to the conviction of an intimate union
between them : which is no other than that of the
particular individual case with the more general
law : of that law with some still more comprehensive
principle : and of this, again, in its turn, with some
yet more universal theory: thus establishing not
merely sequences but reasons, not merely connexions
but explanations.
We may thus safely admit that our persuasion of
an intimate causality (if rationally explained) is
really something more than the mere influence of
an ill-regulated imagination improperly intruding
itself upon philosophical speculation.

We thus suf

ficiently account for the most powerful conviction of
a hidden connexion between natural events, which
we experience even before the grounds of it have
been distinctly analysed. In the successively higher
generalizations which really constitute what is so
improperly represented by the common metaphor of
the " chain" of causes, we find a real and rational
gratification of our longing anxiety to penetrate
beyond the bare surface of sensible phenomena into
the more hidden relations and mysterious combina
tions of nature.
If further confirmation of this view of the matter
be wanting, we may find it in observing the depend
ence which the strength of our impression of an
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intimate causality always has upon the extent to
which we trace the series of combinations of laws and
principles.
The force of the persuasion we entertain of causa
tion varies with the different degrees in which the
relations of physical laws are more or less general,
more or less widely ramified and dependent one on
another, more or less connected with high general
principles and comprehensive theories.

Our impres

sion of the idea of an efficient cause is much weaker,
for instance, in the case of friction and heat, than in
that of gravitation and elliptic orbits, or tides.
Suppose we should hear it reported that some
substance had been found in which no violence of
friction would produce heat ; in estimating its pro
bability prior to evidence of the fact, I believe no
truly philosophic inquirer would reject it as a viola
tion of the order of natural causes.

But suppose it

should be rumoured that a new planet was discovered,
but that it did not move in an elliptic orbit ; I ima
gine this circumstance would cast suspicion on the
credit of the whole statement, in the minds of all
who understood the nature of gravitation.
Or, again ; suppose it should be stated that at a
certain port, on a certain day, the tide did not occur ;
rather than believe that there was actually no attrac
tion of the water by the moon in that particular
instance, we should adopt any supposition of cur
rents, winds, &c, or even rest in the mere possibility
of some counteracting cause, though wholly unable
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to assign its nature,

as

the more probable and

rational idea.
We have a far less powerful persuasion of an
inseparable connexion between the action of an acid
and the red colour which it produces, than of that
between a high charge of atmospheric electricity,
and the production of thunder. And the reason
seems to be, that, in the former case, we know only
the bare law that such an effect is produced : in the
latter we know something (at least) of the reason
why and the manner how it is produced.

In the

former we do not know any intermediate step in the
process, any intermediate circumstance in the order
of causes, we have no succession of generalizations :
in the latter we can trace several.

For instance :

high electric tension always tends to a discharge : a
sudden discharge of electricity always produces a
flash and a violent concussion of the air : the con
cussion of the air always occasions a report in our
ears. We could not imagine an instance where this
ultimate effect was not produced without a violation
of several distinct laws of nature.

In the former case

only one law would be violated if the effect did not
take place.

Now so firm is our persuasion of the

uniformity of nature, that we cannot bring ourselves
to believe in the capricious violation even of one of
her laws; we, therefore, are prone to regard the
violation of several in succession, as absolutely con
tradictory and impossible.
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Conclusion.
The study of physical causes has been by some
writers disparaged and calumniated as of a low and
confined character ; as being wholly limited to the
bare investigation offacts, and as incapable of rising
above such knowledge as is directly conveyed by the
senses.
The view in which we have here contemplated it,
will completely vindicate it from this charge. It is
manifest, from what has been advanced, that the
study of physical causes, even in the strictest sense,
involves the very highest abstractions, the exercise
of intellectual combinations, of a nature the most
widely remote from the evidence of sense.
We have traced a gradation of meaning, from the
bare law that one phenomenon is invariably joined
and co-extensive with another, up to associations of
facts and laws of successively higher generality ; we
assign causes of a better and more satisfactory nature,
by assigning more general theories or systems of
truths to which the particular cases or effects are to
be referred.
In this point of view, then, the study of physical
causes becomes identified with that of the general
laws of the natural world.

And it is here, therefore,

that the nature of causation is found to be imme
diately connected with that of induction, by which
alone those laws are elicited and established.
The experimenter is, doubtless, in the first instance,
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concerned entirely with the bare order of sensible
facts : but from these it is the very object of induc
tion to lead him to higher principles, to guide him
to the contemplation of the wider generalizations
which open to him as his view enlarges, as he is
continually rising to more elevated laws and loftier
abstractions.
We recur, then, to the accurate study of induction,
in order to understand the ground of a rational con
ception of physical causes : which is, in fact, no other
than that on which all sound induction proceeds :
the extended evidence of natural analogies : the con
viction of a close union and conspiring harmony
throughout the whole range of natural phenomena ;
such that we cannot imagine even a partial dissocia
tion which would not entail more extensive disar
rangements, and involve a disorganization, of the
system of material things.
It is the combined force of many conspiring rela
tions which tends to impress the mind with a per
suasion of the intimate connexion between physical
phenomena which we call cause and effect.

It is

this support which each distinct truth ministers to
another ; this mutual corroboration and confirmation
of physical laws, which constitutes the notion we can
hardly avoid forming, of a consolidating and con
necting power, or efficient causation, between phe
nomena, which maintains them in union.
This confederacy of causes, (as Bacon* emphatically
* De Augmentis. I.
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terms it,) this adjustment of one to the other, it is,
which compacts the whole series of physical laws,
in a self-supporting equilibrium, like the stones of an
arch, so that we cannot conceive the removal of one
portion without the destruction of the whole.
We shall thus be prepared to pursue the highest
and most important considerations which arise out
of the philosophy of physical causes.

We connect

those causes with universal laws; we learn those
laws from inductive evidence: and the combined
effect of the whole body of physical induction is to
demonstrate the immutable uniformity and recondite
adjustment pervading all nature.

And the further

inductive generalization, or, in other words, the study
of physical causes, may be carried, the more abun
dantly do we find those conclusions confirmed.

The

mutual corroboration and conspiring testimony of
endless concurrent inductions, advances and aug
ments, in an accumulating ratio the overwhelming
evidence of order and arrangement, of analogy and
harmony, throughout the physical world.

THE

APPLICATION

OF

PHYSICAL

TO

DIVINE

TRUTH.

I. THE RELATION OF PHYSICAL SCIENCE
TO NATURAL THEOLOGY.
II. THE RELATION OF PHYSICAL SCIENCE
AND OF NATURAL THEOLOGY
TO REVELATION.

SECTION III.

THE RELATION OF PHYSICAL SCIENCE
TO NATURAL THEOLOGY.

" Human knowledge is in truth the interpretation 'of those laws that
God himself has impressed on his creation."
Babbage, {Ninth Bridgewater Treatise, p. 24.)
" Hsec cum meditaris studiose, invenies Deum."
Luther, (Op., vi. 204.)
" Namque eos qui autumant nimiam scientiam inclinare mentem in
Atheismum, ignorantiamque Secundarum Causarum pietati erga Primam
obstetricari, lihenter compellarem Jobi* questione, 'An oporteat
mentiri pro Deo, et ejus gratii dolum loqui conveniat, ut ipsi gratificemur ? liquet enim Deum nihil operari ordinatio in naturS, nisi per
Secundus Causas, cujus diversum credi si vellent impostura mera esset,
quasi in gratiam Dei, et nihil aliud quam Authori veritatis immundam
mendacii hostiam immolare.' "
Bacon, (De Augm., i. 1.)
" Adeo ut tantum absit, ut causae physicse homines a Deo et providentifi
abducant, ut contra potius philosophi illi qui in iisdem eruendis occupati
fuerunt, nullum exitum rei reperiant, nisi postremo ad Deum et providentiam confugiant."
Bacon, (De Augm., iii. 4.)

Introduction.
In the preceding remarks, we have pursued an
inquiry into the nature of physical causes ; and
in introducing this discussion by an examination
of the nature of inductive evidence, by which all
* Job xiii. 7I
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our knowledge of physical causes must be obtained,
it has probably been made sufficiently manifest how
intimately the principle of inductive generalization
is connected with all our substantial and satisfactory
ideas of cause and effect.
It appeared in the first instance, that a belief in
the permanence of uniformity, and the preservation
of analogies throughout nature, is in fact the very
soul of the inductive philosophy.

This supplies at

once the first conjectural guide to our belief in fixed
physical laws, (without which the very process of
induction could

not

be carried on).

And the

unlimited extension of it is the grand and universal
conclusion to which all experimental evidence leads,
and to which all induction ministers increasing and
abundant confirmation.

In considering further our

natural persuasion of the intimate connexion of
physical cause and effect, I have endeavoured to
explain it by regarding it as dependent simply upon
the continually accumulating force of inductive
evidence, and the endless order and mutual depend
ence of vast series of physical laws, of successively
higher generality and wider comprehensiveness.
Having thus examined the nature of physical
causes, the extent to which we trace their influence,
and the origin of our ideas of a necessary connexion
or efficiency in them ; and having further considered
the entirely distinct nature of what is commonly
described by the same term "cause,"—but which
ought to be carefully distinguished in meaning when
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thus used in the sense of moral causation, the effect
being dependent upon volition or intelligence,—it
will become necessary to examine further, What are
the circumstances under which we can recognise the
operation of moral causes? and What the evidence
by which their existence is substantiated ?

Evidence of Moral Causation.
In pursuing the inquiry into the evidence we have
of the influence of moral causes, we have only to
bear in mind the distinction at first laid down ; by
the aid of which, it will be apparent how the opera
tion of moral causes is distinguishable from the
succession of physical. Moral causation, as we have
observed, implies volition and intelligence : it is
consequently marked by the indications of intelli
gence in the results produced.

In the illustration

before given*, we supposed a known intelligent agent
exerting a physical influence on matter.

If we

witness only effects produced on matter, how are we
to recognise an unseen intelligent agent,

is the

question now before us.
To recur to an illustration similar to that before
employed :—If a stone strike against an object, it
may have been projected either by some merely
mechanical power, or by a voluntary agent ; and if
we saw only the resulting impact, and not the
origination of the motion, we should be unable to
* Above, p. 80.
I2
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decide which was the cause.
But if we saw a
number of such projectiles striking the object in
succession, and all hitting it upon a certain mark,
we should immediately conclude that the projectiles
were aimed at that mark, and, therefore, that the
whole was the result of some moral volition.

And

further, if we should see that the balls were impelled
by the aid of a machine, and should find that it
was so constructed as to discharge a number succes
sively, without the intervention of any manual
agency, this surely would in no way diminish our
impression, that the whole was designed, and
originally set in action, by an intelligent agent.
Nor, again, would it make any difference in our
conclusion, whether or not we could discover any
particular end which might be answered in striking
the object ; though, if we should perceive or con
jecture such a design, it would of course add a
further confirmation of our original impression.
If, on the contrary, we perceived the balls pro
jected at random, at irregular intervals, and in
various directions, we could not infer such design or
intelligence.

In a word, from results apparently

capricious, from effects uncertain and interrupted,
from action regulated by no seeming plan, but of
an arbitrary and inconstant character, we could infer
no design, no volition, no moral cause.

It is when

results are reducible to regular rules, when observed
actions are found to be consistent with some fixed
and constant system ;

when phenomena can be
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traced up to their determinate laws, or in other
words (agreeably to what has been above main
tained), to their physical causes, then, and then alone,
it is, that we can ascend to the idea of a regulating
moral cause; and deduce the conclusion of super
intending volition and designing intelligence.
In general then, the evidence and stamp of moral
agency and intelligent influence, is found in the
discovery of a uniform consistency in the results, in
a regular arrangement of parts adapted to each
other, and to the whole, such as to preclude at once
the idea of caprice and chance, and that of blind
unforeseeing fatality. And this may be distinguished
into two kinds :—1st. Where a fixed end is discover
able, and we observe the direction of means to it,
and changes taking place in furtherance of it. 2nd.
Where, although no such end is discoverable, and
no change takes place,

yet we perceive things

arranged in a certain invariable order and symmetry.
In the study of the actual laws, mechanism, and
arrangement of the natural world, we have a magni
ficent field open before us, in which to pursue the
inquiry, whether such indications of moral causation
can be traced ; and this inquiry is in fact, in its
most essential point, already answered in the con
clusions at which we arrive by inductive science, the
universal order and invariable harmony pervading
the material universe.
The application of the truths disclosed by the
study of the laws of nature, and the dependence of
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physical causes, is, indeed, not to be mistaken ; and
it may be truly said, that the sublime conclusions
of natural theology, in their general and popular
acceptation, are obvious on the most cursory survey
of the natural world, and at once convincing, even
to the most uninstructed apprehension.

Unless

miserably blinded by prejudice, or incapacitated by
moral perversion, the most untaught mind instantly
recognises the evidences of the Divine existence
and attributes, and unhesitatingly regards the visible
order and adaptations of the natural world, as no
other than the created manifestations of the Divine
perfections.

Let us, however, observe that the

special object of natural theology, as a science, is to
analyse the precise steps by which these conclusions
are attained, and examine the security of the ground
on which they rest.

The preceding portion of this

inquiry has been directed in its proper way, towards
this object, by scrutinizing the more general grounds
on which all our ideas of the relation of effects to
their causes depend ; and it is to the more particular
application of these views to the great argument of
natural theology that we are now to proceed.

Nature of Final Causes.
At the outset of this inquiry, we meet with an
expression very commonly employed, but often with
little attention to accuracy of meaning ; the con
sideration of what are called "final causes," is referred
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to as the main evidence afforded by the study of
nature, for the existence and perfections of the
Deity. Here then, as in other cases, it is to the
meaning of the term that our attention must, in the
first instance, be carefully directed. Now the appli
cation of the word " cause," when we speak of " final
causes," is somewhat peculiar, and, in fact, such as
very commonly to occasion mistake and difficulty. Yet
the phrase has been perhaps too strongly sanctioned
by custom to allow an expectation that it can be
generally discarded, even though we should gain
considerably in perspicuity, by adopting other ex
pressions to convey the same meaning.
A few instances will serve to illustrate the use of
the term :—The circulation of the blood is said to be
the final cause of the valves in the blood vessels.
It would not be considered correct language to call
it the cause simply : though by another modification
of the word, we might say that the valves are
provided because of the circulation. We might easily
illustrate the distinction by abundance of other
examples, from all parts of the natural world.
The variation of the seasons is said to be the
final cause of the obliquity of the earth's axis.

The

graminivorous or carnivorous constitution of animals,
the final cause of the respective forms of their teeth
and feet.

The painting of the image, exactly on the

retina, is the final, cause for the lens of the eye
having precisely that focal length, and the medium
a corresponding refracting power.

Whilst the form
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ation of an image, free from colour (in perfect eyes),
is the final cause of the lens and vitreous humour
having their dispersive powers in a certain relation
to each, by which, in theory, that condition will be
secured*.
In all such instances we, in fact, use a very
circuitous mode of expression in
term

" final

cause."

It was

adopting the

remarked before,

that in ordinary language we often use the term
" cause" to signify the reason, object, or motive,
influencing some moral or intelligent agent.

Now

when we consider the end or design, in order to
which, one thing is arranged in a certain adjustment
to another :—when we observe things so adjusted to
each other as to be able to trace manifest indications
of such plan, then we say of two things so adjusted,
that the one is the reason for the other ; that the
first arrangement was made with a view to the
second, or that the second is the use, end, final reason,
or lastly, final cause, of the other. We mean, then,
a cause operating not in one arrangement upon
the other, (as physical cause and effect,) to produce
it, or even to regulate it, but in the motive or reason
of the intelligent agent, who, we infer, contrived and
designed the adjustment.
Thus the term "final cause f" really implies no
more than is implied by the term " design."

In the

* See Note D.
t The etymology is illustrated by the expression of Crellius :
" Res hujus universi omnesfinis gratia, existere."—De Deo et ejus
Attrib. c. iii.
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first instance, we find, as mere matter of fact and
observation in the order of nature, a recondite adap
tation, or fitness, of all the parts of organized beings,
and of all the functions of unorganized matter, to each
other.

We observe that every natural arrangement

has its relations to other arrangements : that every
physical effect has its dependencies, its uses, its pur
poses, in reference to others.

We discover that in

every such relation, (so universally and immutably
preserved,) some particular end is, in fact, answered,
some particular object secured.

It is from the notice

and conviction of this bare matter of fact, that we
are led on to the further idea and belief of design and
intention : that the end which we see answered was
contemplated, that the object which we see attained
was designed*.
There is, however, another sense in which the
same term "final cause" has been used by some
writers, which it is worth while to consider, more
especially as the confusion thus introduced has led
to serious misapprehension of their opinions.
In some cases we may trace the dependence of a
phenomenon through a series of physical causes ;
und the last, highest, or ultimate, cause to which we
can thus refer, has been sometimes called the "final
cause."

And where men have been unable or unwil

ling to investigate such proximate physical causes,
they have been prone to refer at once, as an ultimate
or " final " cause, to the will of the Deity ; and to
* See Note E.

122

RELATION OF PHYSICAL SCIENCE

resolve the whole into an immediate effect of the
Divine interposition.

We shall have occasion to

recur to some instances of this sort in the sequel ; for
the present, the following passage from an eminent
philosopher will sufficiently exemplify the case :—
Laplace observes,
" Tous les événements, ceux même qui par leur
petitesse, semblent ne pas tenir aux grandes lois de
la nature, en sont une suite aussi nécessaire que les
révolutions du soleil.

Dans l'ignorance des liens qui

les unissent au système entier de l'univers, on les a
fait dépendre des causes finales, ou du hasard ; mais
ces causes imaginaires ont été successivement reculées
avec les bornes de nos connaissances, et disparaissent
entièrement devant la saine philosophie qui ne voit
en elles, que l'expression de l'ignorance où nous
sommes des véritables causes*."
From this passage it is manifest that the author
uses the term " final cause," simply in the sense of*
" arbitrary agency," or " direct intervention :" or, in
other words, employs the term " final" as equivalent
to " ultimate."
To add another remark :
The inquiry into final causes may fairly call for
the exercise of much caution in distinguishing real
cases of adaptation from many which are but appa
rent and fanciful. Far-fetched and overstrained
instances of this kind are sometimes urged where
* Essai Philosophique sur les Probabilités, p. 2.
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no real or substantial indications of design can be
rationally admitted.

And those who are bent on

finding such evidences everywhere, are too apt hastily
to decide that one result was actually ordained with
a special view to another, where the connexion is too
remote to allow us reasonably to consider it so.
Such a course is apt to produce no other result than
that of exposing to reproach the whole investigation
of final causes.

And the judicious inquirer will per

ceive at once the injury done to the truth by weak
and delusive arguments adduced in its support, and
how little need there is for such doubtful aid in the
abundance of substantial evidences with which we
are surrounded.

Use of Final Causes in Science.
The only case in which there can be any reasonable
ground for dispute about the use of terms, is where
they may be so chosen as to lead to ambiguity or
mistake, as to the ideas for which they stand.
Now much discussion has arisen as to the investi
gation of final causes ; and, especially, whether the
study of them be a legitimate part of the province of
natural philosophy.

But all dispute may, I conceive,

be avoided, simply by attention to the precise meaning
of the term.
According to what was above observed, we cer
tainly may agree to use the term " final cause" as
simply equivalent to describing the fact of the
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adjustment which we actually observe.

Our meaning

will then be totally free from all ambiguity. But
then, this is only an inconvenient and circuitous way
of expressing what would be more clearly and simply
described by the plainer terms, " fitness," " arrange
ment," " adaptation," of things to each other.
On these grounds I agree, therefore, with those
who prefer to discard altogether the use of the term
" final cause," and to employ in its stead only the
plain terms " adjustment," &c, which express the
facts we actually observe or inductively collect.
We should thus be relieved from all controversy
about the introduction of final causes in natural
philosophy.

Since no dispute exists as to the pro

priety, nay necessity, of considering those adaptations
and arrangements in our physical inquiries which
are in a great measure forced on our observation, and
without which our researches would be miserably
defective in their most valuable, instructive, and
important results.
In regard to the reasoning, we should thus escape
all danger of perplexing (even in appearance) the
order and chain of it ; which is often greatly entan
gled by the mere introduction of an ambiguous
term.

By adhering to these more simple and per

spicuous modes of expression, we

should

more

palpably preserve that distinctness of meaning in
form, which, at all events, must be preserved in
substance.

We shall keep clear the inferences from

the order of physical causes, and the study of the
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causes themselves : in other words, we shall not con
found physical causes with moral agency ; but shall be
prepared, in the only sound and legitimate way, to
deduce the indications

of the

latter

from the

former.
The term " final cause," employed in the sense at
first explained, as that which it must in strictness
bear ; viz., as involving a reference to the processes
of creative intelligence ; is doubtless most improperly
introduced

into

the investigation by which we

advance to the elementary truths of natural philo
sophy. And manifestly for this reason, that it
expresses, and thus misleads us into making the
assumption of the very thing which it ought to be
our object to prove from the truths elicited by natural
science ; viz., the existence of creative intelligence,
of an omnipotent and omniscient Creator.
But it has been contended that the study of " final
causes" may be, and has been, of important use in
physical discovery : and the well-known example is
adduced of the discovery of the circulation of the
blood by Harvey, in consequence of a reflection into
which he was led on the probable use of the valves in
the veins.
Let us keep to unambiguous terms, and the case
merely shows that a good conjecture, derived from
the observedfitness of the valves for such an office as
would be discharged by them, if the circulation were
a fact, led him to the right train of analogy, which he
so completely verified by observation.

In this way
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it is often the case in the researches of the naturalist,
that from observing the obvious purpose of some one
organ, he is able to conjecture the probable use of
some other, which, but for such analogy, would be
totally obscure ; and such conjectures, if well founded,
seldom fail to be borne out by actual experimental
proof.
The uses of things (simply so considered,) wherever
they have been fairly traced and established, supply
a perfectly just, and most useful ground of analogy
for guiding us to inductive conclusions.

The habit

of observing such adaptations in actual cases sug
gests grounds of reasonable probability for expecting
them in instances as yet untried ; and such conjectures
in skilful hands are of the utmost utility in physical
inquiries ; as we often noticed, in the course of our
former illustrations.
So long, then, as we confine ourselves to the
simple notion of thefact of adjustment, or use, without
reference to moral or intellectual causation, we are
not departing from sound physical analogies, which
we have before contended are the only rational
guides in those conjectures which lead to sound
inductions.

The Economy of Causes.
Another instance of the use of final causes in
physical investigation, on which much stress has been
sometimes laid, is the reference to what has been
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called the " lex parsimonise," the " economy of causes,"
or the principle that " nature does nothing in vain ;"
or that the most simple means are always adopted
for obtaining given ends ; or that several powers or
agents are never resorted to whe,re one suffices.
Such a principle finds its use and application in aid
of scientific research, when it is taken as a guide to
the more simple in preference to the more complex
theory ; to known causes rather than imaginary ; to
hypotheses already applying in other cases rather
than new and arbitrary ones; to analogies with
existing and established relations rather than to
gratuitous suppositions.
Of this kind were the arguments from probability,
which weighed most with Copernicus and with
Galileo, in favour of the solar system, at a period
when no demonstration had been attained; and a
more precise exemplification has been found in the
argument for the earth's motion in its orbit, and its
rotation on its axis, being derived from one and the
same primary impulse.

It having being shown by

Bernouilli, on mechanical principles, that one impulse
would produce both, and even the precise point of
the earth calculated at which it must have been
applied, so as to accord with the existing motions
and velocities.
Upon this I will merely observe that the prin
ciple referred to, when stated in simple and precise
terms, is, in fact, nothing more than the announce
ment of a great physical and inductive law, the
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evidence for which is no other than that of any other
physical induction.

It is, however, highly important

in our mode of enunciating it, to keep it carefully
distinct, as an inductive conclusion, from all manner
of speculative assumptions.

For (precisely as we

have noticed in other cases) it is in this way alone
that we can consistently and rationally employ any
guide to scientific conclusions, when those very
conclusions are to form the evidence of the truths of
natural theology. For the legitimate force of such
arguments, it is manifestly essential that we avoid
making them arguments in a circle ; and that we do
not assume the operation of the Divine will in the
process of reasoning by which we seek to prove the
operation of the Divine will.

Final Causes in Comparative Physiology.
The question respecting the introduction of final
causes into philosophy has been made peculiarly
prominent in the controversy which has subsisted
between two distinguished schools of physiology in
France, to whose general views of organization we
have already adverted*. The question with regard
to final causes has, in fact, been mixed up with the
purely physiological question at issue between them,
from which it undoubtedly is quite distinct, and
ought, especially in an inquiry like the present, to be
* See Whewell's History of the Inductive Sciences, vol. iii.
p. 456, et seq. ; and above, p. 39.
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carefully kept so. In the views which have been
taken of this controversy, we may also observe that
the tendency ascribed to the respective opinions has
had a considerable share in influencing the judgment
formed upon them; and has, perhaps, assisted in
obscuring their real character ; which, when dispas
sionately examined, seems to me by no means such
as to justify the strong censure of the one and pre
ference of the other, which

has been sometimes

expressed.
Cuvier and his followers have insisted strongly on
the propriety of pursuing physiological examination
upon the assumption, that every part of the organi
zation of an animal must have some use, and that
then by comparison of one part with another, we
should proceed to trace the particular use and inten
tion of each organ, and so advance to our conclu
sion as to the nature of the animal, and its place in
the scale of creation. Cuvier specifically states this
principle of what he terms " the conditions of
existence," as equivalent to what are commonly
called " final causes ;" and speaks of the combination
of organs adapted to " the part which the animal has
to play in nature." And in affirming this, Cuvier
has but extended and followed up the method of the
most distinguished of his predecessors, who have
generally regarded this adaptation of parts in orga
nized structures as not only an inference deduced
from all researches, but a sure guide in further
investigations.
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To these views the advocates of theory of " unity
of composition," or " analogues," havo been strongly
opposed.

Geoffroy St. Hilaire, while he confesses

that " it is very difficult for the most cautious man
never to have recourse to final causes in his expla
nations," yet agrees with Bacon in considering them
as " sterile ;" and expressly observes, " I take care
not to ascribe any intention to God ; for I mistrust
the feeble powers of my reason.

I observe facts

merely, and go no further. I only pretend to the
character of the historian of what is. I cannot
make nature an intelligent agent who does nothing
in vain, who acts by the shortest mode, who does
all for the best*." And again remarks upon the
before-quoted expression of Cuvier, " I know
nothing of animals who have to play a part in
nature f." He has also illustrated his ideas still fur
ther by the remark, that when it is stated, for
example, that fishes have certain locomotive powers
because they are destined to live in the water, " by
the same reasoning you would say of a man who
makes use of crutches, that he was originally des
tined to the misfortune of having a leg paralyzed or
amputated."
Let us merely, in these cases, as in others, look
to the correctness of our reasoning, if we be really
aiming at a sound analysis of the evidences of truth.
Let us but guard against the manifest error of taking
* Principe* de Phibsophie Zoobgique, p. 10.

+ lb. p. 65.
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logical, as in any other inquiry, we set out by
assuming design, intention, or in a word, a moral
cause, then it is clear that any inference we may wish
to draw in support of the truth of natural theology,
is vitiated and nullified. Considered, therefore, as
taken in the correct order of reasoning, the caution
expressed by Geoffroy St. Hilaire, appears to me
strictly just, and the censure which has been cast
upon it undeserved. If he did set out by " ascribing
intention to the Deity," he could not arrive at any
proof of such intention.
The reason, indeed, which
he assigns of " mistrusting his feeble powers,"
appears to me to be a wrong one ; it should rather
be that all reasoning would thus be lost, and all its
steps confounded together. But as a physiologist,
as supplying the materials for the conclusions of
natural theology, he is undoubtedly right in assuming
solely the character of the historian, and seeking
only bare facts and laws, that he may from them
elicit the great inferences to which they lead. To
assume the " economy" of causes, to " make nature
an intelligent agent" in the outset, would be to
anticipate the conclusion ; if the idea itself do nof
involve an entire confusion of thought.
To assign
to animals " a part to play" before we have traced
their analogies, is surely premature in the order ot
just reasoning, if by that expression anything more
be meant than the mere guiding conjecture which
the structure of their organs may suggest.
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It is equally true that the habit of making such
assumptions, even tacitly, is difficult to avoid. Be
cause when proofs have already largely accumulated,
we are of course prepossessed with the conclusion
which we suppose the further instances must also
substantiate. But when our avowed object is the
exact discrimination of evidence as such, and the
strict analysis of our impressions into their logical
elements, the distinctions must be studiously kept
in view.
The illustration of the man on crutches has been
blamed as idle and unbecoming. It does not appear
to me deserving of censure in this way, though I
think it inapplicable, as being an argument upon an
isolated and accidental case; the essence of such
reasoning consists in its extension to entire species
and classes of beings in their natural relations. At
all events, whatever may be thought of the parti
cular illustration, the same remark must be still
applied with regard to any assumption of designing
moral agency in the adaptation.
Let us, in such reasoning, only bear in mind these
obvious distinctions.
Let us not allow physical
investigation to borrow from natural theology, if it
is to furnish the very means of support to divine
truth.
Let not natural theology be made to
minister to science, if science is to be the hand
maid to natural theology.
In physical laws we must keep clear of assuming
moral causation.

But the general laws and analogies
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already established may fairly be taken as our guides
to others yet to be made out. They, indeed, must
be so appealed to ; for, as we endeavoured to show
at the outset, they are recognised, and bear an
essential part, even in the strictest logical analysis
of inductive reasoning*.
In the particular instance, then, of the physio
logical topics referred to, we may fairly adopt (as
the evidence may seem to warrant,) either the prin
ciple of " analogues," or of the "use of organs," (this
latter being carefully distinguished in meaning from
any idea of moral causation.) But these or other
equivalent physiological theories must be taken
simply as such, and barely as far as they are war
ranted by inductive laws ; and in this way they may
be most correctly adopted, and even become indis
pensable as our guides in considering any new case,
or carrying on any further research.

Comparison of Arguments from Order and from
Mechanism.
The examination of the question last referred to
may suggest some further reflections not unim
portant with reference to the evidences of natural
theology.
The two theories of comparative physiology to
which we have been referring, and which have been
* See Section I., page 25, and note.
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considered as so much opposed, especially in their
bearing upon the conclusions of natural theology, do
not, upon closer examination, appear to present any
thing really at variance. Without pretending to
form an opinion on their respective merits, consi
dered physiologically, I will merely observe this
much : Both systems tend equally to establish the
existence of profoundly adjusted order and unifor
mity in nature, though of somewhat different kinds.
The one system contemplates the entire range of
animated beings, and unveils to the well-directed
eye of the physiologist the most marvellous preserva
tion of exact analogy, even throughout the most
apparently trackless mazes of dissimilarity.

The

other, without taking this wide range, yet establishes
the same truth, within more limited and detached
portions of the field of inquiry, and within those
several limited portions enlarges greatly our percep
tion of the combination of adjustments in which the
same great principles are manifested.
The one theory dwells on the relations and adap
tations of whole classes and orders of animated
structures to each other ; the other, on the relations
and adaptations of the several parts of one animated
structure to each other, and to the purpose of the
preservation and well-being of the whole. The one
leads us to consider the more abstract analogies
which connect together the various parts of animated
nature by general laws ; the other, the more practical
relations and mutual subserviency of the parts of
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organic structures to the purposes of animal exis
tence.

The one shows a vast and perfect compo

sition, an elaborate and systematic design, presented
to our contemplation ; the other, a profoundly inge
nious and complicated machine set in action.
Now, if we consider the bearing of these views on
natural theology, it must, I think, be admitted that
they both, though in somewhat different ways, tend
equally to substantiate the great inference of design.
In the universal preservation of systematic order,
susceptible of exact classification by pervading ana
logies, there is just the same indication of design and
intelligence as in the adaptation and adjustment of the
parts of any individual machinery to an end.
An elaborate design of art, a well-proportioned
edifice, a magnificent painting, though addressing
themselves solely to our contemplation in their silent
and immovable proportions,

are

surely quite as

forcible manifestations of intellect and genius, as the
most skilfully contrived piece of machinery in inces
sant activity, fabricating the most useful productions.
Either way, then, in the study of nature there is
an equally clear manifestation of that infinite intel
ligence, which, after the inductive examination of the
laws or adjustments in either case, we are directly
led to acknowledge as the irresistible conclusion.
And as this is the case with either species of inves
tigation singly, so will it be more pre-eminently true
when both are pursued jointly, as they assuredly may
be, without the smallest detriment to each other, or
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confusion of first principles, provided only we keep
strictly to the simplest rule of all just reasoning, and
do not confound our final conclusion "with our first
assumption.
The highest philosophy is most disposed to cherish
a readiness to perceive and admit the fair indications
of design and intelligence, in whatever form they may
present themselves ; and there is a wider expansion
given to our views when we thus include the con
templation of order and symmetry, (even though we
perceive not their end or object,) in our notion of
design. In such considerations we may find the
loftiest exercise of truly philosophical reflections ;
we shall realize the highest aim of scientific specu
lation ; and shall recognise the truth of the remark
so forcibly expressed by Dugald Stewart :—" There
is a certain character, or style (if I may use the
expression,) in the operations of Divine Wisdom;
something which everywhere announces, amidst an
infinite variety of detail, an inimitable unity and
harmony of design ; and in the perception of which
philosophical sagacity and genius seem chiefly to
consist*."

Example :—Botanical Symmetry.
There are few branches of science from which we
learn more decisive indications of that wonderful
symmetry and order which exist in the disposition
* Philosophy of Mind, ii. 418.
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and modification of organized structures, than from
botany.
In the classification of plants alone, whether on an
artificial or a natural system, we trace the clearest
indications of this pervading principle. But so little
is the bearing of it perceived, that nothing is more
common than to hear ridicule cast on the emptiness,
as it is considered, and pedantry of scientific nomen
clature and systematic arrangement. Those who
ignorantly indulge in this kind of censure are little
able to understand how much even this mere classi
fication implies. Had it no other use, the mere fact
of an unfailing reduction of each individual and each
species to its place in a system, is itself an unques
tionable and obvious indication of plan and design
in the organization of those individuals and species.
The system may be artificial and complex, the
nomenclature may seem dry, technical, and pedantic,
but the existence of order is real ; and the invariable
adherence to a certain determined set of types and
forms is nothing less than one of the most decisive
evidences of that pervading uniformity throughout
nature, which is the legitimate manifestation of one
presiding intelligence.
But nowhere, perhaps, in the compass of this sci
ence is the truth of our position more singularly
confirmed than in the remarkable fact observed by
botanical physiologists, of the existence of abortive,
yet always symmetrical parts in plants. The subject
has been touched upon in immediate connexion with
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our present application of it by Dr. Daubeny, (in his
inaugural lecture on botany,) and I cannot better
convey an idea of it than in his own words :—
" We find parts existing in a rudimentary or abor
tive state in one species, which in others serve some
manifestly important offico ; neither would it be any
objection to the idea of design, if it could be proved
that in this rudimentary Condition they were abso
lutely useless, although it must be considered an
additional proof of arrangement, when, as in many
instances, we are able to show that they become sub
servient to a new purpose by being unfitted to their
primary one*."
After giving some instances of these occasional
transmutations of function and character) the author
observes distinctly, that, apart from this, the exis
tence of these abortive organs in a regular symmetry
is alone an indication of design ; and quotes in sup
port of his view the following remarkable illustration
from M. De Candolle :—
" If on a subject so grave and elevated I may be
permitted to avail myself of a comparison somewhat
mean and trivial, I may, perhaps, render my views
on this subject somewhat better understood.
" T will suppose that I am seated at a splendid
banquet, and certainly the repast which nature sets
before us may well merit this appellation.
" I endeavour to discover what evidence can be
* p. 24.
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afforded that this banquet is not the result of chance,
but has been due to the will of an intelligent being.
No doubt I should remark that each of the dishes is
in itself well prepared, (this is the argument of the
anatomist,) and that the selection of them implies a
reference to the wants of the individuals who partake
of it. This is the reasoning of the physiologist.
But may I not likewise observe that the dishes that
constitute this repast are arranged in a certain sym
metrical order, such as is agreeable to the eye and
plainly announces design and volition ?
" Now, if on examining the above arrangement I
should find certain dishes repeated, as for instance in
double rows, for no other apparent reason than that
the one might, in a manner, correspond to the other ;
or observe, that the places which they should occupy
were filled with imitations of the real dishes, which
seem of no use with reference to the object of the
repast, ought I on that account to reject the idea of
design ?
" So far from this, I might infer from the very
circumstances stated, an attention to symmetrical
arrangement,

and consequently the operation of

intelligence.
" Now, this is precisely what happens on the great
scale in nature.

Considerations derived from the

symmetry of parts correct, in great measure, what
is deficient in the theory of final causes, and tend,
not only to resolve many difficulties which present
themselves in the general economy of nature, but
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even to transform them into evidences of the exis
tence of this very order."
I will not injure the force and beauty of this illus
tration by any comment.

The conclusion appears to

me irresistible, that symmetry of arrangement is as
decided a proof of design as adjustment of mecha
nism :—beauty and harmony as clear indications of
mind, as combination of mechanical action.

Examples from Physiology.
Few parts of the organized body were more com
pletely involved in obscurity as to their nature and
functions than the nervous system ; until of late
years, by the united labours of Sir Charles Bell,
M. Magendie, and Mr. Herbert Mayo, a valuable
light has been shed upon the subject.
All parts of the body over which we have any
control, are found to be furnished with two distinct
sets of nerves. Every part has also, as we well
know, two distinct powers or functions, one passive,
or that of sensation: the other active, or that of
voluntary motion. Of the two sets of nerves one
invariably gives the first power:

the other the

second.
This recondite distinction of use and properties,
so undeviating in the midst of the greatest apparent
complexity, is surely a striking instance of the most
beautiful harmony between the distribution of the
organs and the corresponding functions. Though we
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perceive no mechanical principle of contrivance, nor
(in the ordinary sense) any reason for the twofold
system of nerves.
But these researches have been carried further :
at first sight nothing would seem more devoid of
order or method than the arrangement of the origins
of the respective systems of nerves. Mr. H. Mayo*,
however, has succeeded in reducing the apparent
confusion to a simple system. He has made out the
general law of distribution, that the nerves of motion
have their roots in the same part or segment of the
nervous centre as the corresponding and accom
panying nerves of sensation.
The same physiologist has pursued the subject
more recently, and has deduced many curious results,
especially involving the confirmation of the pro
found anticipations of Dr. Whytt (1768) ; which are
remarkable as tending to simplify and reduce to a
common principle, the instances of many motions
and affections, which have been regarded as involun
tary ; of which we seem unconscious ; but which yet
are really results of volition, though overlooked from
habit. The consideration of probability and analogy
derived from the simplicity of nature, was here the
guiding principle which led the author to his
inferences f ; and which is so beautifully confirmed
by them.
* Outlines of Physiology, 4th edit. p. 263 ; and On the Powers
of the Roots of the Nerves, &c, London, 1837, P- 17+ Ibid. p. 21.
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The cases last referred to afford good examples of
a simplification of principle, which may be fairly
urged as a proof of Presiding Intelligence in the
arrangement of the organized body, though we see
nothing but the indications of this symmetry and
order, and no positive perception of a use or end
answered. To look only to such purposes, or prac
tical contrivances, is to take far too narrow a view
of final causes. We should learn to trace design
equally, perhaps even more clearly, in cases where
we perceive no end or practical design, but where
the influence of ordaining intelligence is displayed
solely in the continually increasing simplicity of
principle and symmetry of arrangement, which are
constantly opening upon us in every successive
advance of discovery.
It has been admirably observed by the distinguished
physiologist just referred to, " As philosophy advances
the properties of matter are perpetually found to be
fewer and simpler; which the creative wisdom so
combines and directs as to produce the most diver
sified, and, at first sight, opposite results*." The
disclosure of such a principle alone seems to me to
constitute the highest kind of proof of presiding and
ordaining Intelligence. I have above referred to
some instances in support of it ; but I must here
add one more case, which places the argument in
a peculiarly striking point of view, derived from the
* Introductory Lecture at King's College, 1834, p. 16.
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cannot express better than in the words of the same
author* :—
" One common commencement is there for the
development of all the families of vertebral animals.
There is a period after its commencement, when the
frame in outline being, already distinct, the class
even of the individual is indistinguishable, whether
it be fish, reptile, bird, mammiferous animal, or even
man. For a time, these all march parallel, alike in
all things, the highest not differing from the lowest.
For example: the fish, the lowest in the scale, is
formed to breathe the waters ; for this purpose, in
its throat there must be openings made, to give
passage to the water through its gills. These open
ings are called branchial apertures. The reptile has
no need of these openings ; but they are formed in
it. In the bird they would serve no use ; but they
are there. In the mammiferous animal again, in
man, they are useless, but they are still present.
Respiratory apertures in the neck, with a single
heart, and a corresponding distribution of the aorta,
form the early undistinguished and undistinguishing
type stamped on the whole range of vertebrata.
" But now a difference begins. This character of
organization is to be permanent in fish. In fish,
therefore, it now expands and amplifies itself. At
the corresponding period, in the higher animals, it
* Ibid. p. 20.
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fades and disappears ; shrinking, while a higher order
of organization supersedes it, and parts are developed
which in the fish appear not.
This law holds
throughout the economy. There is one common
type for the brain at its first production, which
remains permanent in the lowest tribes, but is
improved upon by fresh developments in each above.
Thus the brain of man at first resembles that of a
fish, then of a reptile and bird : finally, it becomes
the mammiferous brain, then human."
On contemplating so truly astonishing a train of
development as is here unfolded,

the reflection

which presents itself to the mind may, in the first
instance, be very different from that which is
induced on a more enlarged consideration of the
case.
In the gradual stages of the process here unveiled,
we perceive organs bestowed apparently without
discrimination as to the future destiny of the crea
ture : adapted in many to no perceptible end ; in
fact, positively useless and superfluous. All notion
of final causes seems excluded; and all idea of
adjustment to a purpose, violated. Even the sup
pression of a useless organ, and the substitution or
super-induction of one which is useful, seems a
circuitous and unnecessarily complex process of
obtaining the end ultimately accomplished.
But when we look at the regularity of the system
on which all this is planned ; when we consider that
these useless or abortive organs are, in all cases,
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constructed on one simple model ; when we observe
the precise order in which they disappear, exactly in
accordance with the destined difference of function in
the different species ; when we trace the undeviating
scheme on which the new modifications are respec
tively super-induced ; when we regard the deter
minate scale, according to which the whole process
is unalterably carried on ;—then we shall be urged
with an increasing and accumulating force of con
viction, to the conclusion that all this arrangement,
however apparently complex, is, in reality, an asto
nishing instance of conformity to laws of the most
recondite simplicity : that every step in the process,
however apparently superfluous, is in strict accord
ance with a great principle of uniformity : that every
stage in the transformation, however, in first appear
ance, destitute of direction to a purpose of utility,
yet, if it answer no other, has its direct application
in filling up a place in the universal harmony and
incomparable unity of design, which pervades all
organized nature. The very singularity of the pro
vision, well considered, evinces the enlarged pre
servation of analogy : the very objection and difficulty
of the case is converted into an evidence in favour
of the argument from symmetry.
But this is not all: an extension of the same
principle, nearly obvious when once it has been
made known, enables us entirely to refute one of the
most plausible objections, and remove one of the
L
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most formidable difficulties, which previously opposed
itself as a positive exception to the harmony of
design in the animal organization ; the existence of
cases of malformation. These are now understood,
by the aid of the principle just adverted to, to be in
fact, due not to any disordering interruption, not to
any anomalous interfering cause, but simply to a defi
ciency in power to carry on the process of develop
ment; which is therefore merely arrested at an
imperfect stage*.

Proximate Causes compared with Fixed Laws.
The distinction which has been before drawn be
tween physical and moral causation, and the relation
of cause and effect, may tend, in no small degree, to
remove a difficulty sometimes felt in the estimate of
the proofs of creative wisdom and power supplied
by the contemplation of organized life as compared
with those derived from the study of the heavenly
bodies.
In the former case, the production of
animal and vegetable life is observed to be always
in connexion with a proximate material cause. In
the latter we can conceive no material cause of the
existence and motions of the planetary system.
Hence it has been noticed that the former class of
* For an explanation of these cases (of which my limits will
not allow the insertion,) the reader is referred to the same Intro
ductory Lecture, p. 21.
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phenomena do not furnish (to some minds at least,)
the same conclusive evidence of a Deity as the
latter *.
Now when the nature of physical or material
causes is distinctly understood according to the view
we have here taken of it, it becomes evident that
the material or physical agency which is referred to
in the production of organized life, is nothing more
than the series of laws to which we are able to
reduce those processes of nature. We trace an
invariable course of sequence and dependence of one
phenomenon or effect, upon another of a more general
kind.
We can follow up these trains of conse
quence through a considerable number of steps, and
thus perceive a connected series of laws impressed
upon the functions of material and organized beings.
In the case of the heavenly bodies we cannot do
this, at least with reference to the origination of
their motions, or adjustment of their masses and
distances.

The difference, then, is solely that we

can trace a longer series and a more complicated
system of physical laws in the one case than in the
other ; and therein it would seem to follow a greater
rather than a less manifestation of design and intel
ligence in the former case. In neither do we arrive
at any efficient causation or moral agency but by
carefully establishing the material indications of it ;
and it is solely from the adjustment of physical laws
* See Dr. Turton's Natural Theology, p. 54.
L2
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tbat we are able to trace those indications. The
material proximate causes (as they are termed,) of
the production of organized life are causes of a dif
ferent kind from that moral causation which, in the
imposition of laws on matter, and in calling that
matter into its existing combinations, we recognise
as creative power.

Evidences of Creation.
Just and sober inductive science, applied to the
examination of the actual structure of the earth's
crust, enables us with satisfaction and certainty to
trace the changes which have taken place on the
surface of a globe possessing the same nature as the
existing earth, and in the structure and habits of
organized beings analogous to those now inhabiting
the world. It investigates the alterations which
have been effected by physical agents resembling
those now in operation, and in accordance with
general laws the same as those now recognised in
the economy of nature.
But it does not, and cannot rise to the disclosure
of what occurred under a different state of tilings, or
owing to the action of causes of a different order
from those now discovered by physical research. It
cannot show a chaos, or trace the evolution of a
world out of it.
It cannot reason upon a supposed
state of universal confusion and ruin, and the imme
diate reduction of it into order and arrangement.

TO NATURAL THEOLOGY.
It can investigate the changes of things, but not
their origin; in a word, sound geology will never
aspire to the character of cosmogony.
Geology is, indeed, pre-eminently distinguished
from other branches of physical science in this, that
while they teach us only the existing order of nature,
this carries us back in time, and shows a period
when the present races of organized beings did not
exist ; and by consequence, establishes the fact of a
creation, that is, more properly, of a series of crea
tions ; and these manifestly not brought about at
any one marked period, or extending to all animated
nature at once, but by the slow and gradual intro
duction of each new species as the older disappeared.
The successive strata are the sepulchres of succes
sive races of organized beings, differing more or less
from existing species ; and those of the least anti
quity containing extinct species, co-existent with
those now tenanting the globe, and bearing decisive
evidences of progressive, local, gradual deposition
and elevation. The marks of sudden violence, in
deed, are occasionally seen in all formations ; but
their occurrence is the exception, not the rule ; and
in its most extreme cases, always limited to a narrow
local extent. No one simultaneous universal change
has ever taken place on the surface of the globe ;
but all effects, however great, have been accom
plished by a series of local and partial changes ; and
even where we may be left to conjecture as to the
violence or suddenness of those changes with respect
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to time, we have ocular proof of their extent in
space. All that geology establishes, then, in this
particular, is the fact of the gradual origination of
new species, but by no means the particular method
or process by which it has been brought about.
It is true there have not been wanting theories to
explain these processes on natural principles. Yet
of these, the most celebrated have failed to stand
the test of increasing observation ; while none, per
haps, have been altogether satisfactory or free from
material objections.

Physical research cannot bring

us to any distinct idea of the nature of creation.
If we consider the simple case of the introduction
of a single new species, or even individual of a new
species, there is an obvious limit imposed on our
speculations.

On the other hand, it is freely open

to the physical inquirer to trace, as closely as pos
sible, the secondary means, as far as the nature of the
case admits ; to investigate rigorously, for example,
all the modifications which change of climate, domes
tication, crossing of breeds, &c, may produce. Such
inquiries may be far from successful ; they may lead
only to some few imperfect conclusions utterly insuf
ficient to ground any theory upon ; but certainly
this is the only course open to the inductive inquirer.
The question respecting the immutability of spe
cies, and the possibility of a transition from one into
another; of such modifications as we observe in
intermediate races being perpetuated ; of new spe
cies being thus eventually introduced;

with the
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various collateral topics which are involved in these
inquiries, have all formed the subjects of anxious
debate, and even of animated controversy, among
physiologists. There has undoubtedly been a pre
ponderance of evidence against the notion ; and the
high authority of Cuvier has been claimed as head
ing the phalanx of the opponents. Whilst on the
other hand, Geofl'roy St. Hilaire has spoken of the
" age of Cuvier" as approaching its termination,
and the immutability of species as a conviction fast
fading away from men's minds. All that I presume
to observe on such a subject is this : that it is a
question fairly open to philosophical discussion ;
and one which is at any rate the only avenue to a
scientific solution of the problem. If natural science
be ever able to conduct us to the knowledge of such
a point, it must be by some such route as this.
And we have no more reason to despair of its doing
so in this case than in any of the other instances of
philosophical discovery, which in a past age might
have been pronounced as hopeless and visionary as
some are now disposed to consider this. While we
must also recollect that all the conclusions which
have been deduced from the observed facts relating
to the modifications of species are restricted by the
condition of the short period of time during which
their operation has been contemplated ; and that we
must admit as essentially influential the very different
circumstances which might affect similar operations
continued through unlimited periods of past duration.
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The appeal to another kind of evidence, to know
ledge derived from another source than that of phy
sical inquiry conducted on the principles of esta
blished natural analogies, Avould merely transfer our
inquiry out of the pale of physical science into that
of moral authority, and would consequently divest
it of all force in respect to the purpose of substan
tiating the great truths of natural theology. The
proper conclusions of physical inquiry are to be
directed only to the two simple points, the actual
occurrence of successive originations of species, and
the elucidation, as far as possible, of the secondary
means by which those originations may have been
brought about.
Geology, then, affords abundant proof of the fact
that there was a time when the present races of
organized beings did not exist, and consequently
bears direct testimony to the occurrence of what we
term creation ; that is, the introduction of new spe
cies ; as it does also of the previous introduction of a
vast series of other species, of which it also shows
the successive extinction.
But the evidence is per
fectly clear as to the gradual character of this intro
duction of species. Those now existing are found
to have co-existed with others now extinct, as these
did in their turn with those of older date, until we
arrive at periods when whole genera and classes were
entirely different. But at no period do we find an
absence of organized life followed by a simultaneous
universal production of it.
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When, therefore, on geological grounds, we speak
of the evidence of creation, we must carefully bear
in mind what is meant, and must restrict our mean
ing to the gradual appearance of one increasing
family, while another was as gradually wasting away
and disappearing. Geology, in a word, bears witness
to a continued, perhaps perpetual successions of
creations. It consequently tends infinitely to exalt
our ideas of that eternal and overruling Omnipotence
by whose agency they were brought about.
But no researches have disclosed the mode in
which this has taken place, nor the process by which
such a result of creative Omnipotence has been
accomplished. It only assures us that it was not
applied to all existing species at any one time.
While, therefore, geology has been unable to trace
the mode of the Divine operations, it has, beyond all
question, substantiated the fact of such creative
processes. And the leading truth of this gradual
progress of the development of the varieties of
organized life corresponding with changes in the
disposition of the solid materials of the earth's sur
face, and of the temperature and climate, is perhaps
among the most striking and beautiful points of
evidence which geology affords to the conclusions of
natural theology*.
Few truths are more impressive and sublime than

* For a full illustration of this point it is almost superfluous
to refer the reader to Dr. Buckland's Bridgewater Treatise.
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this unbroken continuance of uniform laws and har
monious adaptation to which geology bears testimony,
existing throughout all the vast series of the successive
orders of organized beings which have tenanted the
globe, which, while it exhibits the greatest diversity
in the forms of life and structure which have pre
vailed at different remote epochs, yet shows every
where the preservation of the same most perfect
harmony and analogy through periods of incalculable
duration. And it is to be particularly observed how
essential to this argument is the fact (before dwelt
upon,) that all this was absolutely uninterrupted by
any period of anarchy, by the occurrence of any
general ruin or disorganization, by the intervention
of any epoch at which the traces of organization
were obliterated, or defaced, or disturbed, or at which,
at least, a large part of the earth's surface was not
teeming with animation, and richly furnished with
all the accessories of life and enjoyment.
Remarks similar to those just made on the idea of
creation, will in fact apply with considerable force to
the entire argument of natural theology. Natural
science can exhibit to us nothing but a series of
physical causation ; from this we infer design, that is,
moral causation. But no such deduction can ever
guide us to the discovery of the mode of operation,
or enable us to trace the method by which the
supreme volition executed its designs, or to supply
the connecting link between physical and moral
causation.
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Fixed Laws the Proofs of Design.
The last remark leads us naturally to a more extended
view of the evidence derived from the actual preva
lence, so far as we can trace it, of one fixed system
of physical laws.
We have already observed the importance of the
testimony which all science gives to the invariable
order and constant uniformity of the laws of the
material world.

From what we know, observe, and

calculate, we are led to the inference of the perpe
tual and universal maintainance of this principle ;
and it is upon the security of it that analogy becomes
a safe guide in cases beyond the limits of actual
experience.
This grand conclusion forms the solid basis on
which we rest our convictions of the immutability of
the Divine attributes and counsels. And this is,
perhaps, of all others the reflection which, to a think
ing and philosophic inquirer, tends most to exalt
his ideas of the Divine perfections,—the regulation
of all the varied and complicated actions of the
material world by an unvarying system ; the combi
nation of a limited number of first principles pro
ducing all the variety and harmony of the creation ;
the sufficiency of a few simple laws to regulate the
entire complexity of the vast mechanism ; the first
constitution of the world upon a principle which,
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without further interposition, contains within itself
the means of perpetual renovation and stability.
Now, this conclusion rests (as we have said,) on
the collective inferences of a real maintainance of
inviolable order in the material world. It is evident,
then, that any event occurring to interrupt the pre
servation of this order would be a serious exception
and formidable difficulty in the way of our conclusion.
The only escape from it would be in supposing
that the violation of order was only apparent and not
real ; that though seeming an exception, it was, in
truth, not contrary to the rule,—though the rule in
all its extent was unknown to us ; that the circum
stance, apparently anomalous, was still in accordance
with some recondite system unperceived by us ; that
our view of the real law was not yet sufficiently
extensive or complete. Our only course would then
be to retrace our steps, and attempt the inquiry
again on better grounds.
For once imagine that real design and a deter
minate law are not somewhere preserved, and we are
involved in the anarchy of chaos and the darkness of
atheism ; or suppose that it is not traceable by us,
and so far to us the proofs are defective ; or admit
the notion of the enthusiast that all physical con
clusions of this sort are the mere offspring of proud
and overweening human reason, and we are idolators
worshipping a Deity who is the creature of our own
imagination.
It may be desirable, therefore, to recur for a
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moment to the consideration of inductive laws in
general.
Of the extent to which that regularity may be
consistent with occasional apparent anomaly, it is,
perhaps, impossible to convey an adequate idea with
out referring to those astonishing instances which are
afforded by mathematical formulas. But some illus
trations of this kind are put in a very luminous and
popular form by Mr. Babbage in a work already
referred to. It is, for example, possible, in his cal
culating machine, to make such an adjustment that
a series of numbers shall be produced in succession
which are all complete squares ; at, a certain point,
one number shall occur which is a cube ; after this,
the square numbers shall be resumed, and continue
without limit. This exception might be deemed an
anomaly, an interruption of the law imposed ; but it
is really a part and consequence of it. Indeed, the
analytical mathematician can produce many instances
of formulas which give rise to a series of quantities
apparently following a certain regular order, but at
particular points interrupted as it were ; yet again
resumed and continued ; which are called ' discon
tinuous functions.'
The original principle is in
these cases more comprehensive than we should be
led to suppose from a limited contemplation of its
results*."
The reflecting inquirer will perceive the value of
* See Babbage's Ninth Bridgeieater Treatise, p. 59 (note,)
and 95.
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such illustrations in guiding his views of the order
of the natural world. Events apparently anomalous,
and seeming like absolute interruptions of uniformity,
may be only so because we have not attained a suf
ficiently extended view of the entire system to which
they really are united as essential and harmonious
parts.
And such considerations become of more special
importance in reference to those sublime conclusions
of natural theology to which we have just before
referred. Those who admit them in general may not
be prepared to perceive the full extent to which they
hold good. Yet the consideration of apparent excep
tions and seeming contradictions, and suggestions, by
which to resolve the difficulties, are surely most
important for vindicating our belief in an eternal
Providence.

Examples :—Gravitation.
Let us take as an example the system of universal
gravitation. Newton, by establishing the observance
of unvarying laws throughout the solar system as the
necessary results of one grand principle, in fact esta
blished the only evidence we can attain of the
Divine Intelligence ordaining and maintaining that
system ; the unaltered preservation of such laws,
once imposed, being the secondary means in which
alone we can recognise the operation of Divine
power.

Prior to these discoveries we might have
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imagined immediate arbitrary intervention in every
motion of the planetary bodies. And in any depart
ment of physical inquiry the same remark would
apply. In the one case we might imagine such
agency, but we could have no rational proof of it ;
in the other alone do we arrive at the sole means of
proof of which our limited powers are capable.
Such has ever been the progress of physical science
in all its departments ; from confusion to order ; from
arbitrary influence to systematic arrangement ; from
capricious agency to overruling intelligence.
These remarks will prepare the reader to take in
its correct sense an observation of Laplace, which
has been much dwelt upon, and, as I think, unhap
pily misunderstood ; owing, in no small degree, to
that ambiguity which we before noticed in the use of
the words " final cause ;" and which, in the sentence
about to be quoted, are obviously employed as equi
valent to the words " direct intervention."
" Let us," says Laplace, " run over the history of
the progress of the human mind and its errors ; we
shall perpetually see ' final causes ' pushed away to
the bounds of its knowledge.

These causes, which

Newton removed to the limits of the solar system,
were not long ago conceived to obtain in the atmo
sphere, and employed in explaining meteors; they
are, therefore, in the eyes of the philosopher nothing
more than the expression of the ignorance in which
we are of the real causes."
After what has been said, it will be superfluous to
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offer further comment on this passage, the tendency
of which, when rightly understood, is manifestly so
far from hostile to the true doctrine of final causes,
that it points directly to those profoundly adjusted
arrangements which constitute the very soundest
proofs of Divine Intelligence pervading the system
of the universe.

Perturbations :—Stability of the System.
Newton developed in the most complete and satis
factory manner all the grander features of the system
of universal gravitation. To that great principle,
simple indeed in its law, but wholly mysterious in
its nature and mode of operation, he successfully
referred all the more palpable and conspicuous
motions of the heavenly bodies. Here was, in truth,
a physical cause of the most universal efficiency, but
one which he was peculiarly careful to insist on, in
the sole sense of an universal fact or law;—the
tendency of all matter to fall together with a force
proportional directly to the mass and inversely to
the square of the distance.

To this physical cause,

then, he was able to trace all the greater pheno
mena of the solar system.
But it was confessedly the fact that there existed
some slight irregularities in the motions of the
planets; and it was even a consequence of gravi
tation that they must act one on another, in a very
complicated manner, in consequence of their perpe
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tually varying relative positions, and thus disturb the
perfect regularity of each other's motion. The inves
tigation of those perturbations was not followed up
by Newton. He was aware of their existence, and
that they were but small in amount, and always
allowed for them in speaking of the exactness with
which the law of elliptic orbits prevails. He con
ceived, however, that these " inconsiderable irregu
larities which may have arisen from the mutual
actions of comets and planets upon one another, will
be apt to increase, till this system wants a reforma
tion*."
This remark occurs in a passage where he is
expressly speaking of the order and harmony of the
system as an indication of design. He had also
before said,' that " the main business of natural phi
losophy is to deduce causes from effects till we come
to the very first cause, which certainly is not mechanicalf." And again, that from observing the order
of the visible world, and so inferring creative intel
ligence, " it is unphilosophical to seek for any other
origin of the world, or to pretend that it might arise
out of a chaos by the mere laws of nature ; though
being once formed it may continue by those laws for
many ages J."
The observation first quoted has, in conjunction
with these last, been viewed as expressing Newton's
belief that the adjustments of the planetary system

* Opticks, Query 31, p. 378, 3d edit,

t p. 344.

J p. 378.
M
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would need renewal from time to time by the imme
diate interposition of Divine power. And this was
looked upon by many as one of the most valuable
inferences from the Newtonian system. From a
reference to the passage, it will be seen at once that
Newton does not himself expressly make the infer
ence ; nor, when carefully considered, is it one of any
peculiar importance or force. It is difficult to see in
what way (if correct,) it could add to the evidence
of design afforded in such overwhelming abundance
by the existing order of the system.
Newton left all the irregularities, or perturbations
(as they are called,) to be investigated by his succes
sors. The most distinguished mathematicians since
his time have been occupied in developing and sim
plifying these intricate but highly interesting ques
tions. Lagrange and Laplace have been pre-emi
nently distinguished in this research ; and to the pro
found analysis, especially, of the latter, we owe the
establishment of the great principle, that all the
variations which can arise from the mutual actions
of the planets are limited by certain periods within
which they must perpetually recur. This has been
called " the stability of the planetary system."
" It is not, therefore," says Baron Fourier, in his
Eloge of Laplace, " left, as Newton himself and
Euler had conjectured, to an adventitious force to
repair or prevent the disturbances which time may
have caused. It is the law of gravitation itself which
regulates all things, which is sufficient for all things,
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and which everywhere maintains variety and order.
Having once emanated from Supreme Wisdom, it
presides from the beginning of time, and renders
impossible every kind of disorder.
Newton and
Euler were not acquainted with all the perfection of
the universe."
Or, in the words of Laplace himself, " It seems
that nature has ordered every thing in the heavens
to ensure the duration of the planetary system by
views similar to those which she appears to us so
admirably to follow upon the earth for the preserva
tion of animals and the perpetuity of species*."
This great discovery has become matter of un
measured censure to those who were intent upon
finding an immediate agency of the Deity in every
event ; and who were unable to see, that so far from
detracting from the evidences of Supreme Intelli
gence, this recondite provision for the perpetual
maintenance, of the order of the universe is, of all
others, the most stupendous manifestation of eternal
Providence.
Attaching importance, as we before observed, to
the supposed necessity for Divine interference, to
preserve the regularity of the system, they were of
course proportionally offended at the announcement
of the principle of physical stability.
They were
blind to the infinitely higher views thus disclosed.
They have applauded Newton for pointing to an
ultimate cause " which is not mechanical," but they
* Systeme du Monde, 442.
M2
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have been little able to perceive the nature or indi
cations of such a cause. They have looked for the
proofs of Omnipotence rather in great changes and
sudden interpositions, but have not acknowledged
infinite Intelligence in the continual invariable suc
cession of ordinary laws, and the profound adjust
ment of all the varied trains of physical effects one
to another, the preservation of uninterrupted and
universal harmony among natural phenomena.

Resisting Medium.
But though we find the principle of gravitation thus
perfect within itself, and containing a perpetual
source of reparation for all disturbances, yet here we
must not restrict our speculations to the action of
gravitation alone ; no part of the universe, no phy
sical principle must be contemplated in an isolated
point of view. The consequences of gravitation
must not be regarded alone without also considering
other causes by which they may be modified; and
the disclosure of the high probability that the pla
netary spaces are filled by a medium inconceivably
rare, yet capable, in an immense lapse of time, of
sensibly resisting the motions of the planets, opens
to our view an extraneous cause which will modify
the effects resulting from the action of gravitation
alone.

The perturbations may be perpetually com

pensated ; but the orbits of all the bodies of the
system will, by the resistance of the aethereal
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medium, take a gradually more and more compressed
form, (as the range of a projectile is narrowed by
the resistance of the air,) they will move with
increased velocity, continually approach the sun in
nearer gyrations, and at length fall into his mass.
The lapse of time which will be necessary to
accomplish this is indeed so inconceivably immense,
that we might well call the stability of the system
perpetual. The probability of such resistance has
only been evinced by certain extremely minute
effects produced on the orbit of that singular and
scarcely material substance, the periodical comet of
Encke, a sort of unsubstantial thing, a mere wisp of
vapour, which yet obeys the laws of impulse and
gravity, and revolves about the sun.
The aether
then which offers a resistance barely observable to
what is little more than an sethereal nebula, it may
readily be imagined, has failed to produce any effect
on the solid planets capable of being detected, in
the entire period since the earliest astronomical
observations.
It has, indeed, been contended by some able and
philosophical writers, that there are few conclusions
of science which so strongly force upon the mind
the conviction of a Supreme power as those which
refer to the finite nature of all created things;
which make the period when the present order of
nature did not exist, and predict the time when it
shall cease ; which point to a beginning and an end.
However true and just these views may be with
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regard to the origin of the world, I must confess I
fail to see their force with respect to the termination.
The former unquestionably evinces the arranging
and designing will of the Creator ; but in the latter,
it is difficult to see any such indications, unless,
indeed, so far as we may venture upon the strength
of the analogies of the past to look forward to a
new order of things : to the substitution of a fresh
series of recondite adjustments for those which may
be destroyed ; to the renovation of beauty and order
out of decay and destruction ; for the evolution of
which that destruction may be necessary.

Proportions of Births.
We may also here cite another example introduced
by the illustrious writer last quoted, and in which
he uses the term " final cause" in the same sense as
before.
" La Constance de la superiorite des naissances
des gar^ons sur celles des filles a Paris et a Londres,
depuis qu'on les observe, aparu a quelques savans,
etre une preuve de la Providence sans laquelle ils ont
pense que les causes irreguliers qui troublent sans
cesse la marche des evenements, aurait du plusieurs
fois rendre les naissances annuelles des filles superieuse a celles des garcons. Mais cette preuve est
\xa nouvel exemple de l'abus que Ton a fait si souvent
des causes finales, qui disparaissent toujours par un
examen approfondi des questions lorsqu'on a les
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donnees necessaires pour les resondre. La constance dont ii s'agit est un resultat des causes regulieres*."
The slightest consideration will surely render it
evident that the author here contrasts " final causes"
or " Providence" with the idea of " regular causes"
and fixed laws ; manifestly using the former terms
in the sense of " direct intervention." When, how
ever, we take those terms in the sense which we
have before endeavoured to elucidate, the whole
case is relieved of all difficulty and objection, and
we find in those regular laws, and that constant
maintenance of a particular proportion, the very
proofs and essential notion of Providence and final
causes.

Unexplained Phenomena : Tendency of Philosophical
Conjectures.
The immense extent of our ignorance compared
with that of our knowledge, is the reflection which
has been only the more powerfully forced upon the
minds of philosophers as discovery has advanced ;
and, in emphatic language, was the dying remark
both of Newton and of Laplace. The bearing of
this unavoidable confession upon the evidences of
natural theology, deserves an attentive consideration.
It has been

the favourite course with many

inquirers to look anxiously to those parts of nature
* Laplace, Essai Pkilosophique sur les Probability, p. 103.
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which are most hidden from our knowledge for the
indications of the Divinity; to contend that when
natural causes fail us, we are, in an especial manner,
driven to admit direct Divine intervention ; and that
when mechanical laws apparently cease to apply,
then we must more peculiarly recognize the domi
nion of the Deity. The view which I have been
here endeavouring to illustrate is precisely the
reverse. The evidences of the Divine operation
seem to me manifested precisely in proportion as we
can trace material laws and physical laws.
A world enveloped in entire obscurity as to phy
sical causes, would, to my apprehension, be a world
without the evidence of a Deity. An universe
without appreciable laws would be a chaos, not a
creation. And, by parity of reason, in those regions
of nature, where we are most involved in ignorance,
there, is the Deity most hidden from our perceptions.
And instead of groping in the darker recesses where
induction has not yet penetrated to find Him, we
shall more rationally go forth to behold Him in
those brighter regions which are illumined by dis
covered causes and demonstrated laws.
Yet so powerful has been the prejudice to the
contrary, that not only have the unexplained obscu
rities of nature been religiously venerated as the
penetralia of natural worship, but it has been held
dangerous to indulge in the most philosophical con
jectures ; and impious to speculate on causes which
may be most rationally imagined to prevail when we
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have no certain proofs to rely upon; as if, in so
doing, we were profanely penetrating into precincts
peculiarly consecrated to the Deity, and hallowed by
his immediate presence.

Example : Nature of Gravitation.
We may illustrate this remark by the instance of
the essential principle of gravity which, in the pre
sent state of our knowledge, is wholly enveloped in
mystery.
But do we thence gain any thing in
favour of final causes, or the belief in Divine agency ?
On the contrary, if future discoveries should disclose
to us the nature of this universally mysterious agent,
and bring it under the dominion of mechanical laws,
we shall obtain so much the higher insight into the
recondite mechanism of the world, and the more
striking proofs of the skill of its Divine artificer.
Such were the sentiments of the most enlightened
of Newton's followers even in his own times ; and
when, in the controversy to which his discoveries
were at first exposed, the absurd accusation was
urged by his continental opponents, that by pushing
the physical explanations of phenomena beyond due
bounds, the philosopher unwarrantably intruded into
the region of primary causation, (according to the
confused idea, so commonly prevalent, of their rela
tive nature,) the reply of Dr. S. Clarke, (than whom
no one was better able to see the theological bear
ing of the case,) was simply, " Si M. Leibnitz ou
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quelque autre philosophe peut expliquer ces phenonienes par les loix du mecanisme, bien loin d'etre
contredit tous les savans Ten remercieront *."

Aggregation of Matter,
To take another example of those phenomena of
the universe, which have not been reduced to mecha
nical causes, we may cite that which is dwelt upon
by Newton in the following passage : " If the matter
of the sun and planets was evenly disposed through
out an infinite space, it would never convene into
one mass ; but some of it would convene into
one mass, and some into another, so as to make an
infinite number of masses, scattered at great distances
from one to another throughout all the infinite
space. And thus might the sun and the fixed stars be
formed, supposing the matter were of a lucid nature.
But how the matter should divide itself into two
sorts ; and that part of it which is fit to compose a
shining body should fall down into one mass and
make a sun ; and the rest, which is fit to compose
an opaque body, should coalesce, not into one great
body, like the shining matter, but into many little
ones ; or if the sun were at first an opaque body
like the planets, or the planets lucid bodies like the
sun, how he alone should be changed into a shining
body, whilst all they continue opaque ; or, all they
be changed into opaque ones, whilst he remains
* Beplique de M. Clarke.

Leibnitz, Op. ii. 193.
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unchanged ; / do not think explicable by mere natural
causes, but am forced to ascribe it to the counsel and
contrivance of a voluntary agent*."
Such was the conjecture of Newton in accordance
with the existing state of philosophical views.
He
considered the phenomena " not explicable by mere
natural causes," and therefore had recourse to a
supernatural cause. But supposing the case allowed
to be thus unexplained by any known natural causes,
we have still to observe that it would afford no more
evidences of supernatural agency than simply that
which is furnished by the observed facts of the adap
tation of the masses and respective physical con
ditions of the sun and of the planets to each other ;
and this evidence is unaltered whether the observed
fact can be accounted for or not. And if it could
be accounted for on any known physical principle,
so far from detracting from the manifestation of
design, this would only the more augment our
impression of widely-pervading skill and recondite
adjustment throughout the planetary world. But
though we should admit that no cause has been
assigned, it would be manifestly contrary to every
principle of the inductive philosophy to affim that
none can or will be.
When, therefore, we find Laplace suggesting what
is, after all, professedly but a conjecture as to the
probable course, merely, which inquiry might pro* Letter I. to Bentley. Works, vol. iv., p. 430.
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perly take on such a question, it ought neither to
be regarded (as it has been,) as an unwarrantable
extension of philosophical analogy, nor dreaded (as
in some instances,) as in the least degree hostile to
the argument for design ; so far from this, if verified,
it would but enhance the value of that argument.
He, in fact, simply suggests, " amid these uncertain
ties the wisest course would be to devote ourselves
to determining, by repeated experiments, the laws
of affinity, in order to arrive at what would appear
the simplest means of comparing these forces with
that of gravitation."
If any law of affinity should ever be developed to
such an extent as in any degree to meet the object
here in view, (and we can never say that discovery
may not be carried so far,) the only result surely
would be the most overpowering conviction of the
extension of the same vast unity of design through
out the mechanism of the material system.

The Nebular Hypothesis.
Closely connected with this last case is the " nebu
lar hypothesis," as it has been called, which has in a
more peculiar degree, called forth the censures and
obloquy of those who were intent on allowing no
secondary means as the instruments or channels of
the influence of creative power.
The luminous band called the " milky way," is
resolved, by powerful telescopes, into a vast multitude
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of stars crowded together in infinitely lengthened
perspective, and constituting an immense system of
sidereal matter of an extended flat form, within
which our planetary system is included, and of which
our sun is merely one of the innumerable stars which
make up the entire mass.
In various parts of the heavens the telescope dis
closes to us patches of diffused luminous matter
called " nebulae," bearing a general resemblance in
appearance to the milky way as seen by the naked
eye. Some of these are found by very powerful
telescopes to consist of numerous stars, mostly
appearing in the midst of a mass of diffused light.
In some cases, the starry points are brilliant and
defined ; in others, more diffused, or merely points
of greater luminous intensity than the surrounding
region. Calculation assures us of the inconceivable
distance from us beyond which they are situated,
and measurement by consequence teaches us their
enormous magnitude : so vast, that in many of them
not only the solar system, but the whole mass of the
milky way to which it belongs, would be lost. Thus
we find, as far as observation can be carried into the
vastness of the universe, besides distinct stars, an
infinity of other systems of stellar matter, in the
form of these " nebulae," dispersed through space,
and of which our entire system, included in the
" nebula" to which it belongs, forms but one of the
most insignificant.
We have also remarked the different states of
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diffusion in which these various nebulae, with their
stellar points, appear to exist.
So far exact observation has led us to the admis
sion of facts which, however overwhelming to our
conceptions, are nevertheless beyond question. Now
philosophical conjecture has been applied to these
facts ; and, upon very reasonable analogy, astrono
mers have indulged in the contemplation of these
different forms in which sidereal matter is presented
to us, as exhibiting so many different stages in the
progress of the formation of sidereal systems.
In the first instance, such matter seems to assume
the form of a faint diffused nebulosity. In the next,
some of these masses appear as if, in obedience to
attractive forces, they had assumed a spherical figure ;
others, as if further advanced, have a denser central
nucleus, surrounded by the more diffuse and yet
uncondensed portion ; others again, (to use the words
of an eminent writer,) "in which the apparently
unformed and irregular mass of nebulous light is just
curdling, as it were, into separate systems."

And

further, there are some in a more complete con
dition, presenting a congeries of distinct points of
light, each, perhaps, the sun of a system more vast
and glorious than our own, but invisible to us ;
whilst in the case of the actual systems of double
and triple stars, whose motions have been actually
observed and calculated, we find the exact counter
parts of our own planetary world, which have arrived
at a corresponding point in the history of their con
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stitution, as also probably is the case with the other
fixed stars.
Analogical conjecture, then, has been broached
(under the name of the nebular hypothesis,) to illus
trate the process of the formation of our own system
by what we behold in its different, and probably suc
cessive stages in other cases. It has been imagined
that our system has been gradually evolved and con
densed out of the nebula to which it belongs, and
each of its planetary masses gradually consolidated
from a previous state of expanded nebulosity. And
this idea is further strengthed from the consideration
of the probable high temperature from which our
globe is believed to have cooled down to its present
condition, and consequently to have undergone pro
gressive condensation. While we have again the
analogy of comets ; nebulous masses of extremely
attenuated matter, yet existing as parts of our sys
tem ; and still further, what recent observation has
rendered very probable, vast quantities of unconso
lidated particles and small masses of matter travers
ing space, and occasioning the phenomena of aero
lites and meteoric stones.
Such elevated ideas as these views are calculated
to suggest, it might be supposed would be among
those which, above all others, religious minds would
be prone to cherish and delight in, more especially
as carrying us a step towards a conception of the
Creator's operations ; yet, from some perversion
which it is difficult to comprehend, no hypothesis
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has been more vehemently assailed and calumniated
as at variance with all religious impressions.

Argument from Physical to Moral Causation.
From -what has been advanced, the proper course
of our reasoning on these elevated subjects will be
evident.
In physical science let us direct our inquiries to
the contemplation of the order, arrangement, and
adjustment among natural facts and laws, which we
infer by legitimate induction. Let us keep the
terms of our reasoning distinct and explicit, and
conduct our sublimest speculations solely by an
extended, but wholly independent collection of the
universal manifestation of design and prospective
arrangement, from the mere naked investigation of
physical laws and causes. When such inferences
have been carefully made,—when such indications
have been dispassionately collected, then, in the
order of just reasoning, we can advance to the sub
lime contemplations suggested by such evidences.
This distinction, so often unheeded, is in fact the
chief ground of. Bacon's* reply to the censures cast
on his system as neglecting the study of final causes,
* See De Augm. Scient., lib. iii., cap. 4 and 5. For a full
vindication of Bacon on other grounds as well as this, the reader
will refer to Lord Brougham's Discourse on Natural Theology,
part i., sect. vi. Also, Mr. Whewell's Briageicater Treatise,
chap. 7.
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and which has been reiterated by some modern
writers.
What he objects to is the violation of all correct
order of reasoning by assuming the theological view
of final causes in physical inquiries, where it should
be the very thing to be deduced and proved.
The fault to be guarded against is that of taking
any metaphysical notions of final causes, any refer
ence to moral causation, as the basis and guide of
physical theories. In proportion as we do this we
vitiate the conclusions of natural theology by an
argument in a circle. We assume the point to be
proved. This was precisely the error of Descartes
and his school. From assumed metaphysical ideas
of the Deity and his attributes they affected to reason
downwards to the deduction of the laws and pheno
mena of nature. " It is manifest," says Descartes,
" that we shall follow the best way of philosophizing
if, from the knowledge of God himself, we endeavour
to deduce the knowledge of the things created by
Him—that thus we may attain the most perfect kind
of science, the knowledge of effects from their
causes*."
He was accused of neglecting " final
causes." The fact was, in one sense, the conside
ration of them was in his system superfluous; in
another, the whole theory consisted of nothing else.
This system was charged with having an atheistic
* See his Prineipia Philosophice, &c. and for particular instances,
The Laws of Motion deduced from the Immutability of the Deity,
part ii., sect 37 and 42.
N
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In one sense, this was palpably untrue,

as the whole of it was built on the supposition of the
Divine attributes ; in another, it might be open to
the accusation if it be allowed that a system is inju
rious to the cause of religion which destroys and
confounds all rational evidence of its truth. This
remark may not be destitute of application even at
the present day. The system of Descartes, as such,
has now no adherents; but there are reasoners of
several schools who fall into precisely the mistake
here exposed*.
Thus then it is that the study of physical causes
(understood in the simple meaning which we have
before endeavoured to fix,) while it supplies the
unassailable evidence of design and adjustment, as
unavoidably carries us thence onward to the idea of
an Intelligence from which that design emanated,
and of an agency by which that adjustment was pro
duced. It brings us, in a word, to recognise an
influence of another kind, of an order different from,
and far above that of physical causes or material
action :—to acknowledge a sublime moral cause, the
universally operating source of creative power and
providential wisdom. But we grasp these truths
only in their proofs and manifestations. Of the
mode of influence or operation we are wholly and
necessarily ignorant ; even in ordinary cases of moral
agents within the scope of our observation we fail

* See Note F.
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entirely in conceiving the mode in which mind can
influence matter; much more then must this be the
case with regard to the unseen and infinite moral
cause of the system of the universe.

Secondary Causes, and the First Cause.
By such considerations as those above adduced on
sound and unexceptionable grounds, we establish the
momentous and elevated truth, of one great moral
cause of all things ; and in this sense, as referring
to the idea of designing wisdom and infinite intelli
gence, we perceive the wide distinction between the
use of the term " cause," and that adopted when we
speak of secondary or physical " causes."
We have already noticed, in other cases, the ambi
guities arising from the diversity of meaning attached
to the same term " cause." Here, then, it becomes
more peculiarly necessary if we adopt the popular
expression, " the First Cause," to recur carefully to
the distinction, if we would preserve any clearness
of reasoning.
We refer to senses of the term absolutely distinct
in kind. Nor is it a term of mere verbal difference.
It is of importance, whether in guarding against fal
lacies in evidence or in answering the cavils of scep
ticism.
Now, the result of our inquiry into the nature of
physical causes was such as to carry our ideas rather to
the extension of order and uniformity than to the suc
N 2
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cession of efficient acts throughout the physical world ;
rather to simultaneous relation than to consecutive
result. ..Expressions involving the idea of priority
in time seem, then, calculated to convey erroneous
impressions, at least in reference to the nature of
physical laws or causes.

And when we ascend to

the contemplation of creative intelligence, the dis
tinction is not between a prior and a subsequent
train of material action, but between physical order
and moral volition.
It will thus be apparent that the metaphor so often
used of the chain of natural causes whose last and
highest link is its immediate connexion with the
Deity ;—the very phrase of a succession of secondary
causes traced up to a first cause,—and the like, (so
commonly employed,) are founded on a totally mis
taken analogy. They refer to a mere succession of
mechanical impulses, traced up to a first mechanical
power ; to a series of physical changes, referred suc
cessively to some more and more general physical
principle. The adoption of such a mode of repre
sentation when extended to the Deity would seem
to make the first cause but one of a continued series
of physical causes, and differing from them only in
order of priority or generality. It would confound
the efficient intelligence with the mere material
manifestation of it,—the Creator with the creation.
If we retain such metaphorical language at all, it
would be a more just mode of speaking to describe
the Deity as the Divine artificer of the whole chain,
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—not to connect him with its links ;—to represent
the secondary causes as combined into joint operation
by his power and will,—but not to make Him one
of them.
But the common figures, besides their manifest
impropriety, are singularly ill adapted to place before
our view the most important part of the truth, nay,
are even calculated to hide and disguise it. For by
the familiar use of these phrases the . mind is habi
tually diverted from the consideration that this
" chain," a portion of which we can handle and
examine, is to be so examined to teach us the skill
of the artificer ; and instead of this we are led away
to the irrelevant consideration of where the end of it
may be fixed.
It then surely will be allowed of no small import
ance to preserve carefully the distinction between
moral and physical causation. It is by this distinc
tion that we advance from mere physical relations to
any inference of a higher order of things. It is this
which elevates our ideas from the mere material
elements to the recondite intelligence which per
vades the harmonious arrangement of them.
If we require the aid of metaphor in attempting
to give utterance to those vast conceptions with
which the mind is overpowered, instead of speaking
of the first and secondary links in a chain of causa
tion, and the like, let us rather recur to the analogy
of the arch (before introduced,) and we shall be
adopting at once a more just and expressive figure,
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and shall here run no risk of speaking as if we con
founded the stones with the builder,—their mutually
supporting force with the skill of the architect who
adjusted them.
These considerations may enable us, then, to per
ceive the entire futility of those objections which are
often urged against the study of secondary causes as
being injurious to our due apprehension and acknow
ledgment of the first cause ;—so far from it they, in
fact, furnish the sole rational or natural means of
leading us to that apprehension and acknowledg
ment ; and, in the language of Newton, (understood
agreeably to the distinctions before laid down,)
"though every true step made in this philosophy
brings us not immediately to the' knowledge of the
first cause, yet it brings us nearer to it, and on that
account is to be highly valued*."

Argument from Design to Intelligence.
We have thus far referred only, in a very general
sense, to the notion we form of the great source of
design and order in nature, or, in popular language,
the First Cause, or Supreme Intelligence. In a more
precise sense it may become a question, how far is
this language and this inference borne out by any
conclusions of our unaided reasoning powers ?
From the regularity, permanence, and universality

* Opticks, Query 28, p. 345.
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of physical causation, we conclude the existence of a
moral causation; from the manifestations of order
and purpose, we infer an ordaining and designing
mind. That these are natural inferences and ideas
almost unavoidably occurring to us, is perfectly true ;
but the very point of inquiry in natural theology is
the ground of the inference and the analysis of the
natural impression.
Now, it has been contended by some professed
friends to religion, that beyond the bare fact of order
and fitness we can really infer nothing by the mere
powers of reason ; and that the conclusion of an
independent intelligent supreme existence, if it be
anything more than a mere truism, is a vain pre
sumption ; that in one sense, it is mere tautology to
say, that design implies a designer; or else, in another
sense, idle to suppose that our finite reason can teach
us anything of the purposes or nature of an Infinite
Being*.
Now, the bare fact of order and arrangement is
on all hands undisputed, though commonly most
inadequately understood and appreciated.
The inference of design, intention, forethought,
is something beyond the last mentioned truth, and
not to be confounded with it. This implies intelli
gent agency, or moral causation. Hence again, we
advance to the notion of distinct existence, or what
is sometimes called personality ; and thence proceed
* See Irons On Final Causes, p. 116, &c.
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to ascribe the other Divine attributes and perfections
as centering in that independent Being.
Such probably would be the distribution of our
thoughts as successively pursued, if we proceeded to
any systematic analysis of our reasonings on the
subject. It is not, perhaps, a species of examination
to which many are inclined, even of those who take
delight in the general contemplation of the truths
with which they are impressed by the examination
of the natural world.
Yet a careful consideration of the orderly series of
simple elements into which we can analyze our con
ceptions, is of eminent use (even though we do not
practically and habitually go through such a process
every time we think on the subject). It enables us
as well to assure ourselves of the validity of our own
conceptions, as to detect the fallacies of sceptical
objections.
Now here I conceive we shall have no need to
enter upon any abstruse or difficult discussion. I
believe it will suffice to elucidate the subject, if we
simply look to the use of language. In analyzing
the train of inferences or ideas referred to, the con
sideration of the origin and precise meaning of the
terms we employ appears to me most vitally essen
tial, and yet most commonly overlooked ; while,
from the neglect of it, most of the misapprehensions
which prevail on the subject take their rise.
We observe the indications of mind displayed in
the works produced by the moral causation of volun
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tary agents and intelligent beings within the scope
of our observation.

We follow up an analogy

between these and the vast manifestations exhibited
in the order of nature; and from this analogy we
attempt, however inadequately, to express our limited
and imperfect conceptions of the infinite and incom
prehensible moral cause of the universal order and
system of natural causes.
The same remark applies to the further inference
of the distinct existence of the source of moral causa
tion, our whole notion of which seems to depend on
our idea of the relation of moral causation to mind,
in the cases within our experience. The metaphy
sical notions which seem to be involved will, I
believe, be found to resolve themselves into the same
simple consideration of the use of terms applied by
analogy from what we experience in ourselves and in
beings about us. This I conceive will, on reflection,
be found the clue which will safely guide us through
at least a large portion of the intricacies of the sub
ject. Considerations of this kind, however, are vitally
necessary to the argument of natural theology ; and
this portion of the subject, involving what has been
termed " the psychological argument," is beyond
question most essential to an exact and philosophical
discussion, though certainly not placed in a suffici
ently prominent light, if regarded at all, by some of
the most excellent and popular writers*.
* See Note G.

186

RELATION OF PHYSICAL SCIENCE

The Divine Supremacy.
We may here observe further, that if we retain the
popular language, and speak of the first cause and se
condary causes, we must, at all events, bear in mind
that the term " first," is relative. We cannot extend
our conclusions beyond our evidence.

It is entirely

from our investigation of "secondary," or physical
causes, that we can recognise the sublime moral
cause which ordered them all. It is thus manifest
that we can properly attach no other idea to the term
" first cause," than one which is simply relative to
these " secondary causes."

Natural theology cannot

lead us to any higher inference.

Nor is it any

reproach to this science that it does not enable us to
proceed beyond the limits of its own province ; nor
to answer the question sometimes propounded in
this form of illustration: "The examination of a
watch leads us to infer a watchmaker, but it cannot
answer the further question, who made the watch
maker*?"

Yet this question has been made the

subject of much misapprehension and objection,
mainly, as appears to me, from want of reflection and
caution in the use of words ; or, perhaps after all,
rather from some feeling of offence taken at the

* For an acute and original statement of this point (which
has called forth much animadversion,) the reader is referred to
Mr. Combe's System of Phrenology, vol. ii., p. 592.
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mere form and terms in which the illustration has
been propounded.
Throughout the utmost extent of our investiga
tion of physical causes, we trace the proofs of that
moral volition which is prior and superior to them
all ; proofs exhibited alike throughout all the vastness and all the minuteness of the universe ; in
creasing and augmenting in overwhelming multi
plicity, with no other limit than that imposed on the
extent of our observations and inductions.

As far

as science has reached, and in whatever direction,
we still discover this same moral cause ; transcendant
in a supremacy co-extensive with the creation ; sole
in dominion to all the extent of known worlds ; and
continually exhibited to us one and the same, by
every new extension of knowledge, every fresh
incursion of science into hitherto unknown regions.
And this constitutes our inductive ground of belief
in what we term the supremacy of the same one
moral cause and source of the entire order of phy
sical causes ; the first relatively to them ; a Divine
power supreme to us and to all created beings.

The Divine Unity.
The unity of the great designing Intelligence has
been commonly inferred from the observed unity of
the design. But objections, as to the insufficiency
of the proof, have been adduced. Such objections,
however, it appears to me, can only be entertained
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from a want of that comprehensive study of physical
philosophy which alone can convey any adequate
conception of the vast and overwhelming evidences
of that unity of plan and harmony of purpose which
pervades the utmost limits of the known creation.
Let it be observed that the belief in the Divine
unity has advanced with the advance of sound induc
tive science. The ancient philosophers, though they
collected facts, were wanting in comprehensive induc
tion. They reached to just conclusions within the
narrow limits of certain isolated classes of facts.
But they had no principles of analogy to connect
one class of facts with another. They imagined
nature in general to be given up to almost total
anarchy ; and the universe, an arena for the perpe
tual combat of conflicting elements. With this
deficiency in their apprehension of the relations of
physical causes, it is hardly matter of surprise that
they admitted a plurality of gods, or an unlimited
number of powers and agencies, whether subordinate
or independent.
But the introduction of a more just philosophy
has entirely exploded all such vain imaginations.
The inductive method has applied the key to open
to us a view of the sublime but simple order of
natural causes. And from that universal and un
ceasing unity of plan in the laws of physical action
has been derived our rational proof of the unity of
the Deity.
Nevertheless it has been urged that unity of plan
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. might result from the co-operation of several minds,
powers, or agencies*. But to suppose many causes,
when one will suffice, is clearly unphilosophical ;
and besides this, the objection, however plausible,
when stated merely in an abstract form, will vanish
the moment we reflect on the actual case of the
material creation. When we consider, especially
on the grounds adduced in the previous portion of
these remarks, the immense multiplicity of physical
arrangements, all so admirably harmonizing together;
the infinite combination of adjustments, each arranged
in exact relation to the other, as well as complete
within itself ; we cannot but feel overwhelmed with
the conviction that to one Omniscient mind alone
can be correctly attributed such infinite forethought,
and such boundless comprehensiveness of arrange
ment.

Objections to the Study of Secondary Causes.
To the neglect of such simple distinctions as those
we have been engaged in illustrating, and from mis
conception (mainly caused by ambiguity of terms,)
as to the nature of physical causes, and the relation
in which they stand to the Divine Intelligence which
has constituted them, may be traced most of those
objections and prejudices which prevail with regard
to the tendency of physical studies and the inquiry
into secondary causes.
* See Irons On Final Causes, p. 134.
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We hear much alledged against the study of phy- .
sical causes, as having, at best, a tendency little con
genial to religious reflections, and even hostile and
injurious to its spirit. By confining the attention (it
is commonly said,) to the investigation of secondary
causes, the thoughts are habitually withdrawn from
the first cause.
But such objections only furnish, in fact, instances
of the confusion of ideas from the ambiguous use of
the term " cause."

And they immediately disappear

when we come to distinguish the meaning correctly.
Even if the allegation were true that this dissocia
tion of ideas is encouraged, what does it amount to
but an accusation that we withdraw our thoughts
from the conclusion in order to pursue the prooff
What is it but the absurd charge that by giving our
attention solely to the evidence, Ave indispose our
minds for the inference f

Scientific Details.
Prejudices against

the

minute investigation

of

nature as an unworthy and trifling pursuit, have not
unfrequently been entertained by those who were
profoundly ignorant of the object and tendency of
such pursuits, and of the necessity of such precise
inquiry for establishing the conclusions of all sound
philosophy. The cultivators of science have often
been condemned to hear such aspersions cast upon
their labours.

And to see the genuine spirit in
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which they were answered, we may cite the testi
mony of the illustrious father of British astronomy,
who, upon a suspicion that his sublime pursuits were
treated with ridicule, (in a letter to Newton,)
expresses his wonder that these occupations should
be " looked on as trifling. . . Other persons (he says,)
that come after me will think their time as little
mispent in these studies as those did who have
gone before me. The works of the Eternal Provi
dence, I hope, will be a little better understood
through your labours and mine, than they were for
merly ; think me not proud for this expression ; I
look on pride as the worst of sins, humility as the
greatest virtue*."
And the sentiment so nobly avowed by Boyle,
when taxed with the childishness of his occupation
in watching the colours of soap-bubbles, deserves to
be ever borne in mind as well by those who cultivate,
as those who cavil at physical inquiry ; " nothing
can be unworthy of being investigated by man
which was thought worthy of being

created by

Godf."
But science is often assailed with the charge of
being wholly conversant with objects of sense, and
that, confining us to the world of matter, it restrains
and disables the mind from the more worthy and
elevating pursuit of moral and spiritual truth.
If, however, physical science be restricted to
* Baily's Account of Flamsteed, p. 169.
t See Note H.
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objects of sense, those very objects form the steps
by which we ascend to the evidence of mind ; if
natural philosophy be conversant solely with the
visible creation, it is by the light of that which is
visible that its true disciple penetrates beyond those
limits into the presence of Him who is invisible.
When, therefore, we hear the assertion (so sacred
in the eyes of many,) that experiment can never
carry us beyond the region of matter; that by
physical induction we can never attain to truth in
its legitimate and only valuable sense ; and that
" all real philosophy radiates from the knowledge of
God ;" in such declamation it is difficult to discover
any thing but a hopeless confusion of thought, most
commonly assisted by a thorough ignorance of the
nature of inductive science, and a total misconcep
tion of the very aim and character of philosophical
inquiry.
Or again, they contend that " natural theology is
entirely founded upon vain curiosity and profitless
speculations concerning the intentions of God;"
and are loud in their condemnation of the arrogance
which would lead a finite mind to attempt to com
prehend the counsels of the Infinite ; blind entirely
to the fact that no such attempt is ever made, no
such object aimed at ; since, in inferring design, the
inquirer is always foremost to confess his inability to
trace its indications to the smallest extent beyond
the limits which actual inductive evidence warrants.
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The Pride of Science.
Nothing is more common than to hear persons
ignorant of physical science enlarging upon what
they term the arrogance of the philosopher in
drawing his conclusions, and pretending to deter
mine what is, and what must be, in regions utterly
beyond the limits of sensible experience; nothing
more usual than to meet with those who talk not
only with disbelief, but with ridicule, of the theories
of the scientific pedant; and in the most solemn
tone, declaim against the pride of reason and phi
losophy as essentially hostile to the humility of
faith. They seem to regard the speculations of phy
sical science as mere fancies, in which the philo
sopher indulges for the sole gratification of his own
wayward presumption, and in virtue of which he
may assume a claim to the admiration of the vulgar.
Little considering that these very speculations afford
the only legitimate and substantial ground on which
a reasoning inquirer can build his most sublime
proofs of the existence and attributes of the Divine
Being,—that those very theories are nothing else
than the expression and the embodying of that allpervading analogy and order in which the universal
manifestations of the Divine mind are disclosed
to us.
So long as correct induction is our guide, we may
with safety pursue

physical

speculation to
o

any
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The only real presumption is in the de

parture from sound inductive principles, and the
attempt to interpret nature without their aid.
In
ductive research undoubtedly claims the right of an
absolutely unlimited extent of inference, even when
it points to objects too vast or too minute, too
remote in space, or too deep in the abyss of time, to
come at all within the grasp of our faculties. The
sole consideration it regards is the accuracy and
truth of its evidence ; if this be in the first instance
firmly established, the true philosopher will never
shrink from admitting all its necessary consequences,
however inconceivable may be their nature, and
incalculable their extent.
If there were any reasonableness in prescribing
such limits, if there were any real ground of doubt
as to the universal preservation of the analogies of
nature, it must be carefully observed that any such
limitation would amount, in its direct consequences,
to a limitation in those inferences on which we frame
all our notions of the Deity ; any such ground of
doubt would (as far as it went,) tend to discredit our
proofs of the Divine perfections.
If the deductions of science are unwarrantable
intrusions of the vain imagination of the self-suffi
cient philosopher into those vast regions of creation
which are purposely veiled from us, the objectors
seem to forget that, by necessary consequence, they
make the sublime conclusions of natural theology
also an unwarrantable stretch of inference.

If they
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attach the charge of presumption to the speculations
of natural science, it must be remembered they
thereby attach the same accusation to the deductions
of natural theology. If they condemn the conclu
sions of physical reasoning as arrogant and impious
intrusions of human self-conceit into mysteries
beyond the reach of the human faculties, so, by
necessary consequence, they involve in the same
condemnation the inferences which are dependent
upon those researches, the belief in the infinite per
fection, the unlimited immensity, power, and eternity
of the Deity.
To some it is a peculiarly favourite topic, that the
powers of the human mind are but limited ; that
there are mysteries in nature which must for ever
baffle the most acute research ; and, not content with
the assertion that there are such boundaries imposed
on all human speculation, are prone to affirm that the
boundary has been reached whenever they meet with
an unexplained phenomenon. They seem to dwell
with special satisfaction on the circumstance that
here is an instance of some natural wonder, in the
comprehension of which the greatest philosopher is
as much at a loss as the ignorant peasant. Such
instances they often hold out as instructive and
salutary checks to the pride of science, and humili
ating to the pretensions of intellectual superiority.
In reality, however, instead of the lofty moral tone
which they affect, these reflections but too clearly
betray the mere invidious workings of narrow pie
o 2
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judice, in which self-satisfied ignorance

consoles

itself*.
But to those who rightly estimate at once the real
powers of the human mind and the true character of
the inductive method, it will be manifest how irra
tional such sentiments must be. So long as we
follow diligently, and with becoming caution, the
humble, but sure path of induction, we can never
arrive at any bar to our inquiries except those which
are imposed by the deficiency of facts ; and we know
by the testimony of all past experience, that the
disclosure of new facts is daily advancing, and must
perpetually accumulate.
It is by the continual
accession of fresh phenomena that new paths will
be perpetually opening to judicious induction ; and,
by consequence, we may unhesitatingly anticipate
perpetually new and extended manifestations of order
and arrangement in nature, of Divine power, wis
dom, and beneficence.
To indulge, then, in the low and absurd reflections
just adverted to, is nothing else than to "rejoice in
the deficiency of proofs of the Divine perfections. It
is to delight in blindness to the manifestations of
Divine power and goodness; to prefer darkness to
light, and to evince a disposition of congenial cha
racter. It is to refuse to recognise the proper and
highest use for which our intellectual faculties are
conferred upon us.
" See Note K.
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Interposition :—Permanent Laws,
The notion of physical cause and effect being reduced
to a bare " sequence," has been strongly objected to
as injurious to the belief in the Divine agency in
nature; and the supposition of an acting efficient
cause in every natural phenomenon, has been empha
tically insisted on as necessary for the support of
that doctrine.
But from the view we have here
taken of the nature of physical causes, and their
relation to moral, we see that, so far from support
ing, the supposition of such direct perpetual inter
vention would, in fact, invalidate the evidence of
a First Cause.
According to the view here supported of the nature
of physical causes, it has sufficiently appeared that,
in including in our idea the relation of the more par
ticular to the more general fact, we have assigned
the origin of our ideas of the closest and most inse
parable union of cause and effect ; and this relation
is obviously dependent upon the degree in which we
can generalize among the phenomena of nature ;
that is, upon the degree in which we can trace order
and arrangement. Thus, the greater the extent to
which we can trace physical causes, in this sense,
the more surely founded is the inference of moral
volition and all-powerful intelligence, derived from
the contemplation of this order of causes.
And when we reflect upon the unbounded vastness
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of nature, which expands under our examination, and
which receives enlargement continually from every
additional advance which the practical application of
science confers on the perfection of our senses,—
when we find the same beauty and uniformity pre
served throughout the utmost range of our obser
vations,—and when we add, that all this is but a
small speck in the actual immensity of the universe
—we surely derive the highest possible proofs and
indications of recondite and perfect adjustment
through the extent of the visible world : so that
we can but by feeble and dim analogies, most imper
fectly express our partial apprehension of a presiding
and all-pervading Divine Intelligence. Again, if we
turn from the consideration of space to that of time,
it is only by deciphering the monuments of the
immense periods of successive organization, up to
the epoch of the first existence of animal life, that
we learn the testimony of nature to the fact of
creation, or rather succession of creations; and, in
conformity with our limited conceptions, speak of
the infinite wisdom and skill of the Divine Intelli
gence, the infinite power of the creating Deity.
Unless we consent to reason from the analogy of
known causes to those which are unknown,—from
the present to the remotest epochs of the past, we
must lose the whole argument from the continuance
of order and arrangement ; we must be deprived of
our sublimest conclusions which result from the per
manence of the indications of design and harmonious
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adaptation. If we could trace material action no
further than to resolve every effect into the result
of an immediate arbitrary intervention, the real
evidences of Divine intelligence would be wanting.
We thus perceive the futility of such charges, as
that by establishing the uniformity of second causes
we impair the evidence of the Divine interposition ;
that by extending our researches into nature we
encroach on the dominion of the Sovereign of
nature ; and that by enlarging the range of physical
agency we detract from the majesty of the Divine
power ; whereas it is by these very researches that
we establish and acknowledge His sovereignty, and
find in that very agency nothing else than His dele
gated authority.
As reasonably should we construe the tranquillity
of a well-ordered community into a proof of the
defective energy of the sovereign power, because the
daily immediate manifestation and interposition of
that power was not necessary to carry on the govern
ment. As well might we consider it to detract from
the perfection of a piece of machinery, that it did not
require the perpetual interposition of the artificer to
keep it in action*.

Conclusion.
In what has preceded, it is to be hoped we have
sufficiently shown how harmoniously and universally
* Sec Note L.
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the results of physical inquiry, with one consent, all
point to the existence of recondite principles of
arrangement throughout nature, of vast and uni
versal design. Every separate instance of adjust
ment does this by the evidences it contains within
itself. But the wonderful combination and multi
plication of such evidence can only be appreciated
from the extended comparison of general laws, and
the analogies by which those laws are related. This
supplies the most powerfully accumulating proof of
ordaining Intelligence and Almighty Mind.
The inconceivable minuteness on the one hand,
and the immense extent on the other, to •w hich we
find these analogies still accurately preserved, are,
perhaps, of all other considerations, the most effica
cious in impressing us with the notion of the Divine
perfections. The unbroken continuation of the same
order and analogy, whether throughout time or
space, joined with the consideration that all this is
but finite, is the reflection which, above every other,
must inspire us with the most truly exalted notions
of the Divine immensity and eternity.
From such considerations we may, perhaps, better
appreciate the real office of inductive philosophy,
and the nature of the service it discharges as minis
tering to the sublime truths of natural theology.
The existence of some universal principles of ana
logy and uniformity is the ground of all inductive
science. The tracing out of such analogies through
all their actual physical indications, is that which
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furnishes the great argument of natural theology.
And we acknowledge that this preservation of uni
formity and analogy, (which we have seen supplies
the natural preliminary conjecture in all induction,)
is, in fact, the very indication of the universal pre
sence and all-pervading energy of the one Divine
mind. Thus, then, these momentous and sublime
conclusions rest upon a common basis with those of
inductive science, and thus invest science with the
high sanction of their own sacred character. Esta
blished by physical research, they react upon it;
they supply the most elevated motive for the prose
cution of the study of nature; and the glorious
truths which manifest themselves as we proceed,
cast back a lustre on the path by which we have
advanced, and encourage the endeavour to approach
their Eternal source.
So far from any advantage arising to the stability
of natural religion, or any augmentation of force to
the impressions of natural piety, when nature remains
veiled in mystery, and we are compelled to own our
ignorance of the modes and laws of her operations,
it is, in fact, the very unveiling of those mysteries,
the dispersion of that mist of ignorance, the dis
closure of the secrets of physical causation, which
supply the very proof and defence of the truths of
natural theology. The acknowledgment of Supreme
power and wisdom, instead of being banished from
that portion of nature which we can subject to
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inductive investigation, is there pre-eminently esta
blished as in its more peculiar sovereignty.
And it is in the very advance from what has been
termed " the region of facts, to that of laws*," or
in other words, from the region of unconnected
observation and mystified speculation, into that of
clear arrangement and luminous generalization, that
we, in proportion, approach towards the worthy con
ception of the great Source of order, the eternal
Cause of all the beauty and harmony of the earth
and the heavens.
And the greater the advance made by scientific
research in the reduction of the phenomena of the
world under definite laws, so much the more firmly
will the foundations of real religion be consolidated ;
or (to adopt the forcible words of a writer f of the
present day,) " Though the atoms of the universe
may be weighed and measured, and every seeming
accident shall be reduced to order and to rule, the
reasons for adoring the Creator, and trusting in him,
and obeying him, and for loving our neighbour as
ourselves, will only be proportionally multiplied."
The combined powers of physical science, so far
from being leagued in the vain attempt to expel the
Sovereign of nature from his rightful dominion, on
the contrary, are, in truth, firmly allied in the glorious
* Whewell's Bridgeicater Treatise, p. 349.
+ Remarks on Demonstrative Reasoning, &c, by the Rev. E.
Ta^art, p. 127.
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purpose of upholding the acknowledgment of his
supremacy, and surrounding the throne of Omnipo
tence with the unceasing homage of the trophies
they have achieved.
Natural science may be disparaged by some as the
proud creation of human intellect, as beginning in
presumption, and ending in irreligion, or at best,
withdrawing us from what is spiritual to what is
material.
If, however, physical philosophy be
human reason employed in investigating the mate
rial world, though the process may be of human
origin, the subject-matter is not.
Reason is but
the instrument, and induction the
materials are the universal creation.
be human, yet nature is divine ; and
nature is but the rational evidence

art; but the
And if science
the science of
of God. But

even intellect and science are his gifts, and the
human mind his workmanship ; when, therefore, we
are able, by the exercise of these powers, to inves
tigate his works, we are, ourselves, furnishing most
recondite proofs of the fitness of his works one to
another, and of the adaptation of the intellectual
to the material order of things ; and are but filling
up an essential part in the universal harmony of his
creation. When we devote our minds to the study
of his works, we are but employing what He has
bestowed, in his own service ; we are but rendering
back his own, it may be hoped " with increase."
If there be those who feel a disposition to under
value inductive inquiry, (in the sense which we have
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shown it essentially to bear,) who are inclined to
disparage physical investigation, and declaim against
the inferences of experience and analogy, and the
presumption of reasonings grounded on the uni
formity of natural causes ; let such persons be per
suaded to pause for a moment, and learn caution, by
the consideration that in any censure cast upon such
trains of inquiry, and such principles of rational
speculation, they are, in fact, casting censure on the
very elements of the great argument of natural
theology. Let them recollect how intimately the
one is wound up in the very texture of the other,
and avoid the reproach not less of inconsistency
than of ignorance, not less of irreligion than of
folly, which must attach to those who, under the
plea of defending religion, would thus sap the very
foundation of its evidences.

SECTION IV.

THE RELATION OF NATURAL THEOLOGY,
AND OF PHYSICAL SCIENCE, TO
REVELATION.

" Philosophia naturalis postverbum Dei, certissima superstitionis medicina
est ; eademque probatissimum fidei alimentum. Itaque, merito religioni
donatur tanquam fidissima ancilla, cum altera voluntatem Dei, altera
potestatem manifestat."
Bacon.
" Coelum enim materiatum et terram, qui in Verbo Dei qusesiverit, (de
quo dictum est • ccelum et terra pertransibunt, verbum autem meum
non pertransibit,') is sane transitoria inter seterna temere persequitur.
Quemadraodum enim theologiam in philosophic quserere perinde est, ac
si vivos quseras inter mortuos ; ita contra philosophiam in theologiS
quserere non aliud est, quam mortuos quserere inter vivos."
Bacon, (fie Augm., ix.)
" He that takes away reason to make way for revelation, puts out the
light of both ; and does much the same as if we should persuade a man
to put out his eyes the better to receive the light of an invisible star by
a telescope."
Locke, (Essay, iv. 19, 4.)

Introduction.
We have thus far been examining the principles by
which our study of external nature can alone be
safely and conclusively carried on, so as to lead us,
by sure stages of reasoning, to the sublime inferences
of all-pervading design, of infinite wisdom and power;
to the elevated and elevating apprehension of the

206

RELATION OF NATURAL THEOLOGY

Divinity, in whom all those perfections centre, and
from whom the entire order of nature emanates.
We have seen that a primary persuasion of unifor
mity in nature is the guide to all our inductive
investigations, and is universally confirmed by the
appeal to experimental evidence, from which we
ascend to laws and principles of successively higher
generality and comprehensiveness. From such suc
cessive generalizations we arrive at the idea of
secondary (or properly) physical causes; and from
the contemplation of their uninterrupted order arises
our conviction of universal design and intelligence
in the adjustment of the natural creation : whence
again our belief in the existence and perfections of
the Creator or First Cause : the great source of that
moral causation in which all physical causation
originates.

We have noticed the importance of

keeping the order of this train of reasoning steadily
in view ; that is, if we would have our belief regu
lated by any rational principles. We have seen that
it is absolutely essential to commence with purely
physical investigation by the sole method of induc
tion ; and that any departure from this method, any
reference to other grounds of belief, any attachment
to preconceived notions, any appeal to the dictation
of authority, are totally inadmissible, if we would
preserve unbroken the course of rational evidence
and deduction in this most important argument.
I have said " rational " proof, because (as has
been already remarked,) there are many who dispa
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rage physical science, not only on general grounds,
but particularly under the extraordinary miconception of thereby advancing the cause of religion,—
while, in truth, they are thus vitiating all rational
evidence of religion.
Those who decry reason are not likely to be very
logical in their own arguments. They do not per
ceive that, in discarding the proofs of reason, they
are cutting away the pillars of the temple of faith.
In censuring physical philosophy, they are vainly
assaulting the bulwarks of natural religion, and are
attacking their own allies in the dark. When on
religious grounds they disparage and condemn the
study of physical truth, they do not see that, in
proportion as their arguments might be valid, would
the proofs of their own religious principles be assailed.
In rejecting the evidence of inductive science they
are rejecting, that of natural theology. And while
they so vehemently declaim on the weakness and
insufficiency of the powers of the human mind for
investigating religious truth, they do not consider,
that it is precisely on this ground that we would "
restrain its speculations to the plain and humble
method of inductive research into the facts and laws
of the natural world, and the sublime but insufficient
deductions from them which lie properly within its
province ; thence to be prepared to advance towards
those higher attainments of religious illumination
which supply all the deficiencies of mere natural
reason.
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In pursuing the subject of the connexion between
the truths of natural theology and those of revelation,
and of the independence, on the one hand, of physical
science as the basis of the evidence, and on the other,
the mutual relations of these several great branches
of the inquiry, I will commence with a few remarks
on those primary doctrines which exercise so import
ant an influence on the views taken of the authority
and tenour of revelation, and on the extent to which
natural reason alone can guide us in those inquiries ;
on the limit at which its own light fails us ; yet the
degree of illumination which we must possess, in
order to find our way even to the point where we
are to gain access to fuller disclosures.
Our Ideas of the Divine Attributes.
Some difference of opinion has prevailed as to the
mode by which we arrive at our conclusions respect
ing the Divine Attributes. It has been maintained,
on one side, that those conclusions are of the most
limited nature. It has been contended (and with
• much appearance of reason,) that our inferences can
only go to the extent of our evidence ; that the
ideas of the Divine Attributes which we acquire in
natural theology can only be legitimately framed
and recognised in the degree and character in which
the facts of nature present the manifestations of
them ; that we can infer the Divine eternity and
immensity only from those ideas of duration and
extension which the conclusions of geology and
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astronomy suggest; that we obtain our notion of
the Divine Omnipotence only from those uniform
laws and unchanging processes in which it is deve
loped ; that we arrive at our conception of the
Divine beneficence only from the contemplation of
good, mixed with evil; that, as far as natural
theology is concerned, no adequate ideas of those
attributes can be acquired, or are even adapted to
our apprehensions, but those which the contem
plation of physical analogies suggests. In all these
particulars the conclusions of natural theology simply
are extremely imperfect and insufficient. But we
have no other ground on which to frame our appre
hension of a Deity in the first instance.
The
deficiency can be supplied only by the subsequent
reception of the doctrines of revelation.
To this reasoning it has been objected, that it
would leave us with inferences of such attributes as
not only fall short of any worthy notion of the Deity,
but are even at variance with all idea of moral
perfection ; as, for instance, in the case of beneficence.
Mere reasoning on natural phenomena would only
give us an idea of the production of good, mixed
with a considerable share of evil. It has, there
fore, been contended, that we do not, in fact, form
our conclusions without assuming the perfect and
universal beneficence of the Deity as antecedently
probable; and thus, guided by this idea, conclude
from the manifestations of nature, which partially
confirm it, the universality and infinity of the Divine
p
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benevolence ; regarding the partial instances of evil
as, in fact, only apparent and not real exceptions,—
as merely seeming to be such from the imperfection
of our apprehensions. And this assumption has
been traced to the inherent moral sense of human
nature, which naturally perceives the perfection of
moral good, and thus cannot but suppose it in an
infinite degree in the Deity*.
I will merely remark,—1st. When we abstract
from this moral sense, it seems on all hands admitted,
that bare reasoning on the facts of the natural world
can conduct us no further than to the inference of
good mixed with evil, or to the idea of a mixed
attribute of beneficence not absolutely infinite.
2dly. Bare reasoning (without the moral conside
ration,) might nevertheless lead us to allow that the
evil was only apparent in consequence of our limited
apprehensions. Thus, without referring to the moral
sense, mere natural theology might leave us with an
idea, extremely defective, no doubt, but still not con
tradictory to any more worthy views of the Divine
nature afterwards to be inculcated; but, on the
contrary, from the manifest deficiency, we should be
rather anxiously predisposed to receive such better
intimation.
3dly. The question as to the operation and origin
of this moral sense, is one which is itself properly
* On this subject see Archbishop King's Discourse on Pre
destination, with notes by Archbishop Whately, Appendix,
p. 119.
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open to investigation as a branch of metaphysics of
great importance to natural theology and moral
philosophy:—the question whether such a sense is
really inherent in human nature or acquired ? Or,
if universal and natural, whether it may not be
analyzed into simpler elements? Or, again, admit
ting that man is prone to entertain such ideas,
whether this be grounded in reason ?—are all points
claiming most serious examination.
My object in these remarks is merely to direct
attention to such important topics of inquiry, without
pretending to enter into the full discussion of them,
much less to propose a solution of the difficulties.
The preceding observation refers particularly to the
single instance of the attribute of beneficence ; but
similar remarks must apply to the natural evidence
of the other Divine perfections.
The attribute of omnipotence, for example, is
evinced by our reasoning upon the inconceivably vast
indications of power displayed in the visible creation.
We discover everywhere the marks of such power
exerted to a degree beyond all possibility of con
ception in its intensity and magnitude. Yet we
observe it only exercised in particular ways. We
infer directly its infinity in degree, but we cannot
strictly conclude its extension to all kinds of opera
tion. We recognise its effects in constituting and
originating, in adjusting and upholding, the order of
physical causes ; we perceive its operation in regu
lating the existing state of the universe, and in the
p 2

.
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gradual evolution of the existing frame of the world
out of previous orders of existence ; we trace its
mighty manifestations, stamped with the same
unchanging attributes of immensity, through count
less ages of duration, and through the boundless
expanse of space ; but it cannot be said that mere
reason can therefore infer any other kind of exercise
of this power.
Let it be distinctly borne in mind that the object
of these remarks is solely that of caution as to the
proper limits of the mere reasoning upon physical
order, which is the strict province of the science of
natural theology.
There is, however, another point of view in which
this subject is often regarded, to which I must allude,
though, as not strictly belonging to our present sub
ject, it can be but cursorily noticed, however impor
tant in itself. The Deity is proposed as the object
not merely of our belief, but of our practical adora
tion and love, in the imitation, limited and imperfect
as it must be, of His moral perfections. Hence the
vital practical importance of the most unimpeachable
conception of those attributes, and of removing every
thing like a limitation on their infinite moral excel
lence. With the object of maintaining this practical
view, many excellent writers have gone into a variety
of speculations, directly imposing limits on our ideas
of some of the Divine perfections, lest they should
be at variance with the infinite excellence of others.
Thus it has been distinctly argued, in order to vindi
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cate the Divine benevolence, that we must suppose
the Deity unable to prevent evil ; or, in other words,
deny his omnipotence*.
Of such reasonings I will here say no more than
this : they are maintained and highly approved as
propounded by the very able writer just referred to,
by parties of the most unquestionable piety and
religious zeal. Those, therefore, who allow and
admire these views, can have no right to object to
other speculations, which, in like manner, tend to
limit our conclusions as to the same attributes.
" The truth is, the only rational conclusion which we
can arrive at in the matter, is, that in the nature of
things, no such attribute" (i. e. as omnipotence) " can
existf." These are the words of Mr. Woodward.
I very much question whether expressions infinitely
less bold from other quarters, would not be set down
as absolute atheism, by the same religious party who
admire Mr. Woodward. Such, however, is too often
the inconsistency with which cavils are urged against
the freedom of inquiry, which we must of necessity
claim, in any profitable discussion of the truths of
natural theology.
In like manner, writers of the Calvinistic school
have anxiously insisted on the want of any proofs of
the infinite benevolence of the Deity ; thus fortifying
their system against the most obvious and forcible
* See Essays and Sermons, &c., by the Rev. H. Woodward.
London, 1836 ; especially Essay XV.
+ Essays, &c., p. 177-
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objection drawn from the inconsistency with that
attribute, in supposing a condemnation to eternal
misery without moral criminality in the irresponsible
victim of reprobation, or the possibility of effecting
any ulterior good, when the punishment is endless.
Yet such persons would be the first to exclaim
against putting any limitation on our notions of
the Divine power or wisdom, as impious and athe
istical.

Limits of Natural Theology.
The general question as to the extent to which the
conclusions of natural theology strictly and legiti
mately reach, has been the subject of much difference
of opinion. One class of reasoners have been prone
to invest their inferences with a systematic com
pleteness, which is but illusory : while the perception
of this has afforded some colour to the opinion of
others, who have as strenuously denied that mere
reasoning on these subjects can teach any substantial
or satisfactory truths.
And those who do not go these lengths have
contended, that what we certainly learn from the
admitted facts of order and adjustment in the
material world, is in truth very little. That we can
advance only to the inference of the mere existence
of some powerful intelligent cause ; that we can rise
only to a vague apprehension of some superior power
displayed in the adaptation of created things : but
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that we can ascend no further as to any practical
results : that we learn nothing more than (as they
term it) a " quiescent intelligence :" that we can
deduce nothing as to active superintendence of the
world and the affairs of men : that (in a word) natural
theology teaches us nothing of a moral governor of
accountable moral agents : nothing of our own nature
or destinies : nothing of incorporeal existence, or a
future state. For all information on these subjects,
they contend we must refer exclusively to reve
lation.
These are undoubtedly questions not only most
fairly and legitimately open to discussion, but of
great moment and importance in a satisfactory
analysis of the grounds of religious belief. Certainly
great diversity of opinion has prevailed with respect
to them : and, it must be allowed, may very reason
ably prevail.
I will merely offer one remark as to the entire
spirit and character of such inquiry. I conceive it
is an equally mistaken view, to prosecute it as sup
posing it to involve the credit either of natural
theology on the one hand, or revelation on the
other. It neither at all affects the truth or value of
natural theology, to admit that it may be deficient
in some points, or that they may not properly belong
to its province : nor is it any disparagement to the
just estimate of our reasoning powers, to confess that
they may find their limit when we arrive at certain
parts of this vast subject.
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On the other side, it does not appear to me at all
essential to support the credit, or enhance the per-,
fections of Divine revelation, to make out that it is
the only source of information on topics of this
nature : or to allow that reason may supply some
first rudiments of religious knowledge, on which it
is the province of revelation to shed a full and
abundant illumination.

Natural Theology necessary as the Basis of Revelation,
Opposite Views considered.
Whatever difference of opinion may prevail as to
the extent to which the inferences of natural
theology may reach, or the limits by which they
must be circumscribed, all rational inquirers on these
topics, I should conceive, would agree in admitting
at least some first elements of belief in a Deity,
however imperfect and insufficient, as established by
natural reason. And it appears equally clear, that,
not only any notion whatever of a revelation, but
even any statement or proposition of further reli
gious truths beyond the primary doctrines of the
existence and perfections of the Deity, must, from
the nature of the case, presuppose the truth of those
primary doctrines, and be actually based upon the
evidence of their truth.
If, again, we look to the establishment of the
Evidences of revelation, we must consider the essen
tial bearing which our notions of the Divine attri
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This is not the place to

enter upon the discussion of those evidences. But
in general it will be apparent, on a moment's consi
deration, that the most material part of the argu
ment for revealed religion, (if it is to be supported
on the ground of miraculous testimony,) essentially
turns upon our previous admissions with regard to
the Divine attributes. From these alone do we
obtain those preliminary ideas, which confer sufficient
probability on the notion of a disclosure of the
Divine will by supernatural interposition, to render
the question fairly susceptible of an appeal to evi
dence and testimony : a portion of the reasoning at
once most essentially important, yet very commonly
overlooked : and thus left open and defenceless, to the
attacks of scepticism. Thus it becomes peculiarly
important to scrutinize the extent to which natural
theology can legitimately supply those considerations
of antecedent probability, which are absolutely
necessary before we can entertain the question of
testimony.
These considerations seem to me so plain, from
the mere nature and reason of the thing, that it
would be hardly necessary to dwell upon them, were
it not that there are those (as we have already, in
some manner, noticed,) who, in the strongest profes
sions of a desire to support religion, have systemati
cally disparaged the claims of natural theology, and
decried the use of human reason in the investigation
of Divine truth.
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It is singular to notice the inconsistency of the
objections entertained against natural theology by
different parties. Some complain of it as going too
far; others, as not going far enough. One party
object to it as presumptuously usurping the place of
revelation, encouraging the self-sufficiency of intel
lect, and setting its followers above the instruction
of the Word of God : as tending to lower the value
of the mysterious truths of revelation, and to favour
the rationalizing system of interpretation. Another
party affect to despise natural theology and its phy
sical proofs, as grovelling among mere objects of
sense, and as restricting

our

contemplations to

material things : as defective in its doctrines, leading
us to no moral governor of the world, inculcating no
moral responsibility, nor future state, and thus prac
tically differing little from no religion.
It is decried, at one time, as vain and weak ; at
another, as arrogant and dangerous: held in con
tempt by those who are ignorant of its nature, and
dreaded by those who tremble at the dawn of truth
and free inquiry, for their own dogmas, whether of
atheism, fanaticism, or orthodoxy.

Thus are parties

so discordant, unconsciously leagued in a common
cause ; and we hear the language of objection and
disparagement so precisely the same in the mouths
of the orthodox and the infidel, of the enthusiast
and of the atheist, that it is often impossible to
distinguish to which class the objector belongs.
Among the several opinions entertained in oppo
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sition to the claims of natural theology to be the
indispensable basis of revelation, the only one which
I have seen supported even by the show of argu
ment, or recognising in any degree the necessity of
rational evidence, is, in substance, as follows* :
Suppose a set of men who had arrived at no belief
in the truths of natural theology : suppose a person
claiming to be a teacher of revelation to appear
among them working miracles: would not, it is
asked, those miracles prove rationally to such persons
that the individual was commissioned from some
superior power or being, and thus when his system
was unfolded, and when it exhibited to them the
doctrines commonly included in what is called
natural theology, they would then, on rational
evidence, believe those truths along with the others
revealed.
It must be recollected that the question is wholly
one of evidence. The case supposed is imagined only
to represent more forcibly, not what is or would be,
but what ought to be, the correct course of reasoning.
It may be entirely admitted that the parties in
question might embrace, the truths propounded to
them : this they might do on the mere strength of
the teacher's character, authority, and influence over
their minds, without any miracles, or even evidences,
at all. The question at issue is, whether the miracles,

* See Irons On Final Causes, p. 162. This point, in fact,
constitutes the whole strength of the author's argument.
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under the circumstances supposed, would

afford

strict logical evidence of the teacher's commission
from some superior being.
Now, in order to this, it appears to me manifestly
essential, that not only the existence of some such
being should be, in the first instance, recognised,
but also the power of any beings, however superior,
to suspend the laws of nature, (which, to any one
versed in physical inquiries, would be the most diffi
cult point of all,) and further, that this would be
done for the purpose of conveying a revelation;
which again must presuppose the power and will of
such a being to make disclosures of religious truth ;
all this must be believed on good evidence before
the teacher's claim could be rationally received ; in
other words, it would imply a natural theology even
of a very precise kind.
The case supposed is, indeed, almost an impos
sibility; since we can hardly conceive a people
advanced enough to reason as the hypothesis re
quires, who had not attained to some idea of a
superior power or powers ; to whose influence (em
bodied*, perhaps, in the person of the teacher,) they
would directly ascribe the miracle. But even in
this case, it is very likely that the result would be
far from that of convincing them by evidence of the
truths propounded. The supposed working of the

* Is not this view confirmed by actually-recorded examples ?
Sec Acts viii. 10 ; xiv. 11 ; and xxviii. 6.
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miracle would not, of itself, be any proof of the
existence of a superior being ; it would most natu
rally and rationally be set down as merely an extra
ordinary event, which, though not in the present
power of the witnesses to explain, would most pro
bably be accounted for by some future discoveries
in nature; or would be, perhaps, more properly
ascribed to some hidden knowledge and superior
skill possessed by the teacher, who really or appa
rently wrought it.
But those who have maintained this view of the
matter have gone on to contend, that, in fact, there
are other sources than those of the reasonings called
natural theology, from which a notion of the Deity
and his attributes may be acquired.
They have
traced such a notion and belief up to what they con
sider a natural constitution and tendency of the
human mind, an ultimate conviction of our souls ; a
principle of belief, in fact, innate ; and manifested
in the universal consent of mankind.
On all such views I have merely to observe, that,
entirely allowing thefact of such general persuasion,
and that it most commonly is nothing more than
the undefined yet powerful kind of impression
spoken of, yet to assume that it is therefore an
innate or ultimate principle of our nature, is to beg
the very question at issue ; the entire object of dis
cussion in natural theology being to ascertain
whether this conclusion cannot be logically analyzed,
and the grounds of this persuasion investigated by
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tracing the legitimate course and order of our con
victions from the elements of our knowledge of the
natural world, through the inferences of order and
adjustment, up to that of design and intelligence,
and from the universality and unity of design up to
the unity of designing intelligence, from the im
mensity of its plan to the infinite power of its
author; from those beneficial arrangements which
we can recognise, to his Providence ; from the inex
pressible beauty and harmony of natural order, to
the perfections of the great Source of it.
It seems, in fact, that to a confusion of views
between the admission of the existence of certain
impressions and feelings in our minds, and the pro
cess of investigating them on the grounds of exact
argument and evidence, may be traced many of the
singular speculations occasionally obtruded on the
world as profound metaphysico-theological reasoning.
Many writers on these subjects seem not to keep
steadily in view which course they desire to follow,
whether to appeal to feelings or to analyze them.

Rational Evidences of Faith.— Various Opinions
considered.
It is of course perfectly notorious that the great
mass of those who adopt even the purest form of
faith, adopt it without any rational examination of
evidence, whether of natural or revealed truth.
The appeal to natural impressions, however just in
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itself, throws no light whatever on the real question
at issue, which concerns not what men are led to
believe, but the rational evidence on which they
believe it. Not what are the natural impressions,
but how and why they should be impressed.
And
this more especially with reference to the analysis
of our own convictions, and the searching inquiry
which we ought to make into the grounds of our
own belief, with all the light and information we
possess, in order that, on the most vitally important
of all subjects, these convictions should be guarded
by none but the

most

secure

arguments,

and

repose on none but the most unassailable foun
dations.
But the majority of those who decry this kind of
inquiry, do so upon a more specific ground of faith.
They, in fact, discard all idea of reasoning upon the
subject. They look to a peculiar kind of impression
upon the soul, neither to be reasoned upon nor
resisted.

In this their whole apprehension of the

Deity is made to consist. Thus all philosophical
proof is useless, and even dangerous ; all exercise of
the intellect on such a subject is at variance with
the demands of a true faith.
With those who
entertain such persuasions, it is of course vain to
dispute. Discarding reason, they are insensible to
fallacies in argument. But should any be disposed
to pause before wholly delivering themselves up to
such views, they might consent to be reminded,
even upon an authority which they must peculiarly
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admit, that " he who cometh to God must believe
that He is, and that He is a rewarder of those who
diligently seek him*."
Some, again, in an elevated spirit of religious
devotion, have contended that none but the true
Christian can derive any profitable evidences of the
Divinity from the contemplation of his works ;
that he alone whose soul is enlightened, purified,
and elevated to God by grace, is able to perceive or
to enjoy the manifestations of his existence and pre
sence in nature. Thus they do not altogether con
demn the study of nature ; but they maintain, that
when the believer turns his thoughts to the proofs
of the Divine perfections in his visible works, it is
solely in obedience to the exhortations of Scripture ;
and valuable only as an exercise of the spirit of
humble adoration inculcated in the Bible ; and to be
carried on with an entire submission to the language
of Scripture relative to physical subjects f.
But
though it is undoubtedly true, that the spirit of
Christianity does thus elevate contemplations which
would otherwise be restricted to the level of mere
conclusions of the understanding, and render practi
cally fruitful what would otherwise be the barren
speculations of reason ; though a pure faith alone
can add piety to philosophy, and irradiate with joy
and hope the contemplation of God in nature ; yet
it is, at the same time, equally true and necessary
* Heb. xi. 6.

t See Note M.
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that those conclusions in the first instance be sepa
rately attained ; that those speculations, however
barren in themselves, be first established on their
own ground ; that there must first be a philosophy
to afford the external evidences of faith; and an
independent investigation of nature to furnish the
means of tracing those indications of the Deity*.
Opinions of this kind often take their rise in a
zeal for certain particular views of religion, con
sidered to be inculcated by revelation ; but this
with some diversity of principle.
One party, to exalt the work of grace and the
teaching of inspiration, would reject all conclusions
of reason ; and in accordance with the peculiar
scheme of spiritual illumination which they deduce
from the Bible, would annihilate the carnal evidence
of depraved sense to vindicate the majesty of Divine
truth.
Another school, to uphold certain theories for
which they claim the exclusive title of rational
interpretations of Scripture, on quite opposite
grounds, would keep natural theology out of sight,
in order to make revelation little else than a decla
ration of the same truths.
Both parties seek to uphold the credit of Scrip
ture according to the peculiar views they take of it.
The one by rejecting natural reason to exalt faith ;
the other by making reason everything, but explain
ing away revelation into an identity with itf.
* See Note M.

+ See Dr. Turton's Natural Theology, p. 207.
Q
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To these may be added another school, to whose
views we may here briefly advert.
That system of theology which reduces all belief
into an act of obedience to the authority of the
Church, when thoroughly and consistently followed
out to its logical consequences, stands within itself
complete and unassailable. Its advocates, therefore,
can fearlessly afford to give full scope to physical
investigation. Raised far above all appeal to reason,
and not condescending to rest its claims on argu
ment, its infallibility cannot be in the slightest
degree impaired by any philosophical inquiries, even
if they should terminate in conclusions the most
hostile to the so-called evidences of revelation.
A system founded on such principles cannot be
susceptible of any hostility towards scientific pur
suits.

And as they confessedly do, to a great

extent, afford support to natural theology, they may
even be made useful auxiliaries; they may afford
occupation to the restless activity of the human
mind, and thus withdraw men from inquiries of a
more dangerous nature into things spiritual ; besides
being susceptible of indirect application in the
illustration of religious truths.
Such would be the state of the case where these
principles were fairly followed out. Such, accord
ingly, is very much the feeling and practice in the
Roman Catholic Church*.
* For some exemplification of this see the Dublin Review, No.
IV., and an able article in No. VI., where the wonders of science
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I have spoken of such a system if consistently
followed up. Now, pretensions of the same kind
are maintained by a party among ourselves at the
present day;—who, with all the assumptions just
described, fall short of their consistent consequences.
They refer to a religious authority which discards
reason, yet is afraid to claim infallibility;—which
rejects human means of conviction, yet does not
pretend to divine powers ;—which affects to com
mand submission, yet dreads the agitation of argu
ment. Hence in their eyes all scientific investigation
is regarded with the utmost suspicion and hostility ;
all inquiries into physical causes are either profane
intrusions on forbidden ground, or empty delusions
of blinded self-conceit, and of the most fearful
tendency.
They must therefore be discarded, or
rather, all science must be so modified as merely to
hold a subordinate place in a great mystical system,
and

be

interpreted

wholly in accordance

with

certain high principles on which that system is
founded; if viewed otherwise, it is dangerous and
profane.
Such appears to be the nature of their ideas on
the subject, whenever, through the obscurity which
envelopes the writings of this school, we can catch
a glimpse of their meaning. Thus, we are told, " In
history, morals, poetry, legislation, philosophy, Ian*
guage, physics, religion,—heaven and earth, a body
are ingeniously turned to supply an argument for the admission
of mysteries, as in transubstantiation.
Q. 2
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of clay and a spirit breathed into its nostrils by the
life-giving Spirit, stand over against each other, and
whoso lifteth not up the earthly to the heavenly will
bring down the heavenly to the earthly. ' Homer,'
says even a heathen, • transferred human things to
the gods ; would he had rather things divine to
man* !' If the body be not spiritualized, the soul
will be carnalized f."
It will be needless to comment on the entire con
fusion in which such mysticism involves all rational
evidence. Yet a system not claiming entire infalli
bility, cannot surely dispense with some appeal to
such evidence, if it really involve a reference to
Divine inspiration.
To an ordinary inquirer of plain sense and honest
purpose, a professed belief in revelation, as such, it
would seem, must, in any sense, imply a reference to
its alleged evidences, examined by reason ; and their
testimony and its application must presuppose the
existence, attributes, and providence of a revealing
Deity, already known independently of revelation,
and therefore discovered and believed by the exer
cise and conviction of our unaided intellectual facul
ties employed in the study of his works.
In any way, then, this confounding together the
respective provinces of reason and of faith leads
men into equally manifest error and inconsistency ;
—they must fall into a palpable " petitio principii,"
* Cic. Tusc. i. 36.
t Dr. Pusey's Sermon on the Fifth of November, Oxford, 1837.
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on the one hand, or else rush into fanaticism or
bewilder themselves in mystical superstition, on the
other.
Meanwhile the enemies of the truth are not
backward to perceive the fallacies in which each
party thus involve themselves ; and thus have only
to borrow their language and assume their tone to
disguise their insidious attacks upon all revealed
religion.

Independence of Scientific and Revealed Truth.
To those who would wish to see the edifice of
religious truth reared upon a solid and unassailable
foundation, it will surely not seem unimportant to
dwell on the necessity of a due order in the dispo
sition of our proofs; of making the belief in revelation
depend on the secure support of natural theology ;
and this again on the truths elicited by inductive
science ; and with this view carefully to distinguish
the nature of scientific proof from that of religious
belief. And this is the more necessary, since there
are not wanting those who so far confound all such
distinctions, as not only to supersede natural theology
by revelation, but even go a step further, and look
to the Bible as a source of instruction for the truths
of natural science ; that is, for those very truths on
which natural theology rests, and on which conse
quently its own evidences ultimately depend. There
are some, indeed, who have professed to found entire
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Bystems of philosophy wholly on the basis of inspired
authority ; others who do not go this length, at least
from the peculiar view they adopt of the character of
the inspired writings, would mix up their authority
with that of experimental proof, and imagine either
that the one or the other can receive an accession of
evidence; that that which is divine can be made
more sure by human confirmation, or that which has
the evidence of sense more certain by the appeal to
authority*.
Let us then look at the general distinction between
the ground of science and of faith.
What is scientific
inquiry ? And what are the objects we have in view
in pursuing its investigations ? Is not such inquiry
necessarily limited to questions of fact, and such
discovery of laws and causes as we can legitimately
deduce by strict reasoning upon those facts ? Are
not such objects exclusively those of truth as discover
able by the sole use of our reasoning faculties ? If
then we either adopt any other standard whatsoever
in such questions, or pursue our inquiries by a reference
to any other authority whatsoever than solely that of
inductive inference from observed phenomena, we
are deviating from the proper line of scientific
inquiry; we are renouncing the principles of the
inductive philosophy altogether.
Yet that which is no guide in matters of science,
may be the highest standard of truth in reference to
* See Note N.
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matters which properly belong to its province. The
truths of revelation, received upon their proper
moral evidence, evince their divine excellence when
directed to the high and peculiar ends for which
they are designed. But the moment we so entirely
mistake their object as to apply them to the purposes
of philosophic instruction, our inquiries lose every
characteristic of rational or consistent investigation.
Scientific and revealed truth are of essentially
different natures, and if we attempt to combine and
unite them, we are attempting to unite things of a
kind which cannot be consolidated, and shall infallibly
injure both. In a word, in physical science we must
keep strictly to physical induction and demonstra
tion ; in religious inquiry, to moral proof ; but never
confound the two together.
When we follow
observation and inductive reasoning, our inquiries
lead us to science. When we obey the authority of
the Divine Word, we are not led to science but to
faith. The mistake consists in confounding these
two distinct objects together; and imagining that
we are pursuing science when we introduce the
authority of revelation. They cannot be combined
without losing the distinctive character of both. If
faith is to be our guide to natural truth at all, it
must be wholly so. If we appeal to its authority at
all on points of natural science, we must adopt it as
our sole authority ; we must renounce all guidance
of reason, all appeal to the evidence of sense. If we
are to reject the results of observation and the
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evidence of our reason on one point, we in fact give
up the principle of making them our guides to truth :
that is, we give up the principle and ground of all
experimental knowledge ; of all independent search
into the works of the Creator : and by consequence,
of all rational, proof of his existence, and thus ulti
mately of his revelations too.
To the connexion of physical causes and the order
of the material creation we appeal for the evidences
of the Divine existence and perfections. Until we
have proof of a Deity, we can have none of a reve
lation. Upon the proofs of natural religion those
of revelation essentially depend. To give the latter,
then, any share whatever in determining the former,
is to make the premises depend on the conclusion.
The evidences of natural religion are derived from
physical knowledge. To assume, then, the authority
of Scripture as in the slightest degree applicable to
prove the order of physical causes and the laws of
the material creation, is to make revelation the basis
of natural theology,—or, in other words, to beg the
question, to vitiate the whole argument, and to
destroy all rational evidence.

Yet it would really

seem that there are some who do not see the
contradiction of such a course ;—of believing in reve
lation without first believing in God ; of receiving a
doctrine as declared from Him before we prove that
He is. For such is precisely the proceeding of those
who look to the Bible, as such, for instruction in the
science of nature.

They do not seem to perceive
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that the arguments of natural theology must, from
the nature of the case, be independent of the truth of
revelation ; and that, consequently, the evidences of
physical truth, on which the former wholly depend,
must be, in like manner, sought for independently of
the authority of Scripture. To allow the opposite
course is to entangle the chain of reasoning in
hopeless confusion, and to make the whole evidence
of religion an argument in a circle.
This essential independence of Scripture and
physical science is the more necessary to be attended
to, because though it has not been overlooked by
some writers, yet it has not been generally main
tained upon its right basis. And it appears, in
reference to some floating opinions of the present
time, peculiarly needful to insist upon this distinction,
so essential to the stability of the evidences of
natural theology, and, by consequence, to those of
revelation also, yet so strangely misconceived, and
practically denied, by some parties at the present
day.
The observations which I have thus far made have
referred to any, the most general, notion which can
be entertained of a revelation of Divine truth, in
whatever we may imagine it to consist, or by what
ever means conveyed. They will, however, apply
with equal force when we proceed to consider the
nature and mode of such communications of Divine
truth in a more precise sense ; when we advance to
the examination of that particular view of revelation
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which consists in the adoption of the volume of the
Bible, as its sole authentic record and depository.
And this view of the subject naturally and imme
diately brings us to the examination of a point of
considerable importance bearing upon the connexion
of natural and revealed truth, and which arises out
of the more particular notion of revelation to which
we are now referring ;—the question of certain real
or alleged contradictions between the results of
physical investigation and the language of the Bible,
and the attempts which have been made to reconcile
them.
Among those who admit the general truth of the
foregoing remarks,—who allow, when it is distinctly
put to them, that the laws of nature, in order to
become evidences of a Deity, must be established on
independent grounds, there are yet those who feel
difficulties with regard to certain Scriptural expres
sions. Many who fully acknowledge, when it is
pressed upon them, the fallacy of making the truth
of Scripture the basis of its own evidence, yet still
feel considerably perplexed by alleged discrepancies
between science and revelation. They still seem to
think the cause of religion in danger, unless the
language of all parts of the Bible can be brought
into exact accordance with the facts and laws dis
covered in the natural world, and would thus hazard
its entire credit upon the chance of contradiction
which may arise at every fresh disclosure of physical
discovery.
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In any point of view, this is certainly to evince a
most disparaging estimate of the evidences of reve
lation, if not to cast a direct reflection on them, and
betrays a singular misconception of its spirit and
object. Those who most fully and rationally appre
ciate the evidences and nature of Christianity, will
be the first to perceive and to allow that its stability
can be in no way injured by the pursuit of physical
truth, or the existence of those contradictions so
much referred to, between the letter of the Scriptural
representations of the order of creation and the
visible existing monuments of the changes which the
earth's surface has undergone, before the date of the
human race*.
We might,

indeed, infer this even upon the

general truth of the foregoing remarks.

For we

have thus seen that to suppose revelation a guide to
physical truth would involve us in a petitio principii.
It cannot possess any authority on such points
without vitiating the whole train of evidence of
religion, both natural and also revealed.
Hence, then, it follows by direct inference, that if
any representation in Scripture be at variance with
the truths elicited in the natural world, such discre
pancy cannot be really injurious to the maintenance
of the proper spiritual authority of revelation ; nor
can it in the least vitiate its claims as a disclosure of
moral and religious truth.

* See Note O.
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Indeed, the existence of such contradictions may
serve to warn the inquirer against arguing in a circle,
as reminding him that revelation ought not to be
appealed to for physical truth, since he thus perceives
that in these instances it cannot.

Attempts to combine Philosophy and Scripture.
The slightest consideration of the subject in accord
ance with the principles already laid down, might
suffice to any unprejudiced and reasonable inquirer.
Still, however, there are some who cannot feel
satisfied; and under a confused impression which
they entertain of the relation between physical and
revealed truth, are impatient of even any apparent
contradiction between them, and anxiously catch at
any means of reconciling them. It will, therefore,
be desirable to make a few further remarks on these
discrepancies, and attempted reconciliations.
The history of past ages supplies us with familiar
examples of the spirit in which such questions were
viewed. We well know how the letter of religious
authority was appealed to in opposition to the dis
coveries of astronomy. But though these are not
the very same points which occupy attention at the
present day, yet the principle involved is identically
the same.
Whether we are to adhere to the letter
of Scriptural representation in opposition to the tes
timony of inductive research, or whether it is safe,
rational, or consistent with an enlightened and well
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grounded faith, to stake the reception or rejection
of Christianity on the credit of these particular
expressions, is still the question.
Without dwelling on the instances of the wild
speculators of past ages, who deduced physical sys
tems on the authority of what they considered the
doctrines of revelation, and framed schemes of phi
losophy on principles which essentially destroyed its
claims to being philosophy, we may find that, in
fact, even at the present day, there are not wanting
disciples of such a school, nor even among the pro
fessed followers of science, those who seriously con
struct and maintain such systems, which are, in fact,
neither systems of faith nor philosophy, but a com
bined perversion of both.
But it will neither be necessary nor pleasing to
dwell on such speculations. Even among those who
are most ready to allow their unreasonableness, we
may discover many who entertain views which are
the very same in the principle on which they are
framed.
To adopt the very notion of expecting or wishing
to find in Scripture any confirmation of the results
of inductive science,—to attach importance to
accordances between the descriptive or poetical
language of the Bible, and the conclusions of phi
losophy on the one hand, or to consider the want of
such accordances as any objection on the other,—to
seek to prop up the credit of the sacred writers on
the verbal coincidences with physical results, or
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think it endangered by the violation of such coin
cidence ; all this is, in fact, the very same thing in
principle as to make revelation the guide to phi
losophy. It is to imagine the letter of its language
the proper evidence of physical truth. The very
same mistaken principle of reasoning then is charge
able on those who construct systems of philosophy
out of the Bible, and those who attempt to force its
language into accordance with philosophical results.
The very same misconception of the distinct nature
and grounds of religious and scientific truth is
evinced equally in the speculations of the Hutchinsonian school of a past age, and those of the Biblegeologists of the present day.
It may, indeed, be true with regard to the system
of gravitation, and the motion of the earth, that it is
not nowthought necessary to enter into the discussions
of Biblical criticism to find support for them, nor, on
the other hand, imagined that the admission of them
is dangerous to the authority of faith. Still the very
same principle has been and still is adopted by a
great number of writers, with regard to the facts of
geology and the account of the creation as conveyed
in certain passages of the Old Testament. Whether
the particular point in question be the nature of
gravitation and the production of light, or the
motion of the earth and stability of the sun, the
speculations thus raised are still only exemplifica
tions of the very same spirit which has dictated
similar questions connected with the results of geo
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logy and physiology, so much agitated at the present
day. And the right view of these, must alike be
dependent upon the very same rational considera
tions which are now generally allowed to apply, in
the more obvious cases respecting the system of the
world.
Distinct Objects of Revelation.
Even in the most general point of view, and with
out at present entering upon any more precise dis
tinctions, whatever may be the peculiar view enter
tained as to the nature of a Divine revelation, it
must assuredly be allowed that its object and aim
must be essentially distinct from the inculcation of
physical truth. Upon almost any conception which
may be adopted of those objects, we ask what pos
sible reference can the physical expressions used by
the sacred writers bear to the religious truths which
it was their object to communicate ?
Common sense surely suggests the rule, that what
is but incidental in any case, should be fairly viewed
apart from what is the main object. For example,
the character of a history, as such, is in no way com
promised, though the author may happen to use
terms of art incorrectly.
The conclusiveness of
scientific research is in no way impaired by inaccu
racies of style.

In many of the most famous master

pieces of design, the artist has fallen into incon
gruities and anachronisms ; yet the most acute
critics are foremost to admit that this in no degree
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spoils the force and beauty of the painting. One
and the same reason evidently applies in all these
cases : viz., that these defects occur only in what is
but incidental to the design, and distinct from the
main object in view.
To expect to find the truths of science declared
by revelation, or to feel a difficulty when the forms
of expression adopted by the sacred writers are con
tradicted by the facts elicited in nature, is as un
reasonable as it would be to expect to find the theo
rems of Euclid enforced by Act of Parliament ; or if
in the statutes we should chance to meet with any
expression not mathematically correct, either to con
demn Euclid as illegal, or to think it necessary for
vindicating the majesty of the laws, to resort to all
the arts of special pleading for explaining away the
discrepancy. Scriptural geology is as preposterous
in principle as statutable geometry. By the same
rule we ought to criticise poetry on the grounds of
metaphysics ; and establish the processes of che
mistry by the precepts of rhetoric.
Yet to allow that these are absurdities, is no dis
paragement either to law or mathematics, to poetry
or to metaphysics, to chemistry or rhetoric, con
sidered in themselves. It is only in the attempt to
combine them that the absurdity arises. Each in
their proper way, and directed to their proper pur
poses, are excellent ; it is only when we apply the
one for the purposes of the other that we act
absurdly, both are perverted, abused, and injured.
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My object in these remarks has been rather to
point out and discuss the great principle of the ques
tion than its details ; to place the whole subject on
what I conceive to be its right ground, rather than
to follow up any minor points connected with it.
And it is chiefly as conducting their argument upon
those details, instead of looking to principles, that
I find fault with most writers who have treated on
the subject. Even if we should allow that, in some
instances, the attempts to reconcile the letter of
Scripture with the facts of geology, have been inge
nious and plausible, and supported with consider
able skill and learning, still the objection which I
entertain against them would remain in full force,
being directed against the radical defect of their first
principle ; the idea of seeking for such an accordance
at all, and the utter improbability that it should
have been contemplated in the delivery of the
Judaical law, or in the Mosaic history.

Low Views of Revelation.
Such considerations, it might be hoped, would
satisfy any dispassionate inquirer. But it is unfor
tunately obvious that a variety of causes interfere
to render many professed followers of Christianity
insensible to the reasonableness of these views.
Adopting their creed blindly from education, cus
tom, or party, too many hold their religion only by
a most loose and uncertain tenure, and are lamenR
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tably confused in their notions of its nature. Hence
they dread a formidable shock to Christianity in
every physical discovery ; and in the obscurity which
surrounds them, imagine danger to the truth in every
exposure of error. Insensible to the real strength
of their position, they live in groundless alarm for
its security ; and accustomed to cherish faith in
ignorance, they apprehend, in every advance of
knowledge, the approach of the enemy of their
salvation.
Too many nominal Christians entertain only the
most miserable idea of the nature of the gospel
they profess to believe ; their only notion too often
consists in a confused general impression of a certain
sacredness in Scripture, which produces little effect
beyond that of making them afraid to enter its pre
cincts, and search its recesses for themselves, and
yet more fearful lest its sanctity should be invaded
by others.
And their dread of openly encountering any con
tradictions, and their anxious desire to shelter them
selves under even the most frivolous explanations, if
it does not betray a lurking distrust of the proper
evidences of their faith, at least evinces the lowest
and most unworthy conceptions of the spirit and
meaning of the Bible, and an almost total absence
of due distinction between the design and applica
tion of the several portions of which it is made up.
That such misconception should prevail is indeed
a lamentable, but not a surprising instance of the
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liability of human nature to misapply the best gifts,
whether of Providence or grace. And its influence
has been unhappily cherished and confirmed by the
prevalence of those theological systems which have
dictated the practice of literalizing upon all the
expressions of the sacred writers ; so that the mag
nificent imagery of the finest passages of inspiration
is reduced to the lowest standard of verbal dog
matism; and minds incapable of appreciating the
Divine sublimity of those descriptions, think to add
to the evidence of their truth by a forced and unna
tural perversion of their meaning.
With others again, the sincere, but (as we must
consider it,) misguided spirit of religious fanaticism,
produces similar effects.

Blinded to all but the

internal light of his spiritual impressions, the enthu
siast will always entertain a deeply-rooted and
devoted hostility against any such distinctions as
those here advocated.
Maintaining the literal
application of every sentence, every syllable of the
Divine word, he rejects, as impious, the slightest
departure from it.
Human reason, along with all
science which is its offspring, is at best carnal and
unsanctified ; and should any of its conclusions be
advanced in contradiction to the letter of a scrip
tural text, this completely seals its condemnation as
absolutely sinful, and equivalent to a rejection of
revelation altogether.
In such cases we may most readily make every
allowance due to sincerity, however mistaken.
R 2

But
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there are other instances in which, unfortunately,
little claim to such indulgence can be found. There
are some who join most vehemently in the cry
against science in general, and geology in particular,
as dangerous to religion, upon no sincere grounds of
religious conviction.
Their adoption of a certain form of faith is dic
tated by motives of expediency, and the mere value
of its practical effects on society. Not themselves
recognising its claims as founded in truth, they
uphold the established creed, as well as all received
errors popularly engrafted upon it, as a convenient
and effectual instrument for securing the influence
of practical restraints on the multitude.
Hence
they condemn all inquiries which may come into
collision with any portion of the popular belief ; and
against the agitation of any question which may
shake established prejudices, or suggest any distinc
tions in the application of Scripture, there is an
immediate and indiscriminate cry raised that they
unsettle men's minds, and are heretical doctrines of
a most dangerous tendency, and such as will weaken
and efface all sense of religious and moral obli
gation.
But even among the best men and most sincere
believers, there exists too often a sort of dread of
meeting such questions in a strictly honest frame of
mind.
Those who have the most conscientious
regard for truth, in everything else seem to think it
dispensed with in supporting the cause of religion.
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And while they earnestly condemn those who in
former ages could justify the " pious frauds" intro
duced in support of the received faith, are yet them
selves influenced by the very same spirit only in a
different form, in dreading the dissemination of
knowledge if even imagined to be at variance with
established religious tenets.
The one party seeking to support religion by the
propagation of falsehood, the other by the sup
pression of truth, both agree in treating truth as if it
were falsehood, and thus give its enemies the fairest
ground to think it so.

Geological Interpretations of Scripture.
From what we have already seen of the invaluable
evidence supplied by geology to the great truths of
natural theology, and thence to the foundations of all
religion, we shall be prepared to allow its high
importance. We must, further, have perceived, in
going through even the mere outline of that evidence,
the positive inferences which it involves, and on
which it is indeed founded, as to the gradual intro
duction of the present order of things, and the existing
species of organized beings, out of previous forms of
existence. And it is manifest that this is, apparently
at least, in direct opposition to the literal and obvi
ous sense of the representations given of the process
of creation, at once, out of darkness and confusion,
at a recent epoch, given in several passages of the
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Hebrew Scriptures. And there are not wanting
those who hold forth the discrepancy as a triumph
to scepticism, and as giving the death-blow to the
veracity of the Bible, and to the authority of the
Christian religion *. On the other hand, we have
considered the too general condition of even the
professedly Christian world, as to its degree of reli
gious information.
Such being the state of the case, and, from a
variety of motives, so prevalent the apprehension
that an examination of the structure of the earth
would undermine Christianity, it is not surprising
that, in the infant state of geological science, its
advocates should have been extremely cautious in
their mode of broaching the unwelcome truths : and
should have propounded a variety of solutions of the
difficulty more or less plausible. Whatever may
have been the prudence of such a course, when the
science had to struggle with the difficulties attending
its earlier advance, whatever fears it might then have
to entertain from the hostility, whether of orthodoxy
or fanaticism ; it has now arrived at such strength
and maturity as to render all such expedients (under
any circumstances but doubtful) wholly unnecessary.
It is, therefore, a matter of sincere regret to every
lover of truth, still to see some excellent writers
keeping up this temporizing system, when on every
ground it would be so much more worthy a course
* See Popular Geology subversive of Divine Revelation, &c, by
the Rev. H. Cole. London, 1834.
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boldly to front the difficulty, and avow the contra
diction in plain terms ; but instead of this, we observe
them exerting their utmost ingenuity to elude the
contradictions, either by disguising the facts*, Of
glossing over the words with the most flimsy inter
pretations.
It would, indeed, appear extraordinary, that the
notion of looking for modern science in the ancient
Scriptures should be found satisfactory to any person
of ordinary sense, were it not that we discover many
causes which tend, in this case, to blind tlie clearest
perceptions. The subject, when simply and calmly
considered, is plain, and hardly open to misappre
hension ; but men cannot be brought to consider it
sitnply and calmly. Yet what mode Of proceeding
can be more irrational? passages are quoted from
writings produced ages before any of the facts of
geology were understood ; and now that they are
known, the critic sets about to make those passages
speak the language of modern science !
These writings constitute the delivery of a reli
gious system to the Israelites ; and now men try to
make them supply astronomical and geological
instruction to Christians !
In all this the object is so palpably mistaken, that
were the suggestions of the critic ever bo happy; and
the expositions themselves ever 60 luminous and
natural, we could lidt attach atiy serious Weight to
them. But when we come to observe, in the
majority of such cases, how entirely gratuitous are
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the theories, and how miserably strained the verbal
interpretations, which are necessary in order to effect
the accordance, the whole attempt must appear yet
more manifestly futile. For let us only dwell for a
moment on the nature of these interpretations.
When a commentator of the present day sets
about to put a particular interpretation on a passage
in an ancient author, he may, upon an examination
of the critical sense of the words, and the construction
of the sentence, make out a meaning which to him
is plausible, and in itself consistent. But there is
another question entirely distinct from this, too often
quite overlooked, but essentially impotant to a true
interpretation: viz., whether it is probable, from
concurrent circumstances, that this was the sense,
in point of fact, actually intended by the author. It is
one thing to make out such a sense as, to our appre
hension, the words may bear, quite another to infer
that this was the sense really in the mind of the
writer.
Now, in the geological interpretation of Scripture,
this consideration seems strangely overlooked. Al
lowing for a moment that the verbal construction, or
the proposed sense, is one which the passage may be
made to bear, where is the probability that it was the
intended signification ?
Supposing it granted that by some critical process
these descriptions may be brought to take a verbal
sense, accordant with the facts elicited by geology,
still the question is, Can we soberly bring ourselves
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to conceive that this was the sense
and contemplated as that in which the words were to
be understood ? and if it was not, what is the coin
cidence worth ?
If but a moment's consideration be bestowed on
the circumstances of the case, can it be seriously
imagined that the delivery of the Judaical law was
really intended to embrace the doctrines of geology,
and this too under the guise of expressions which, in
their obvious sense, are directly contradictory to those
doctrines? Is it on any ground conceivable that
such a purpose could have been in view in the
delivery of any divine revelation ? and much less in
that vouchsafed to the Israelites. And if it were,
could any method be devised more adverse to its
accomplishment ? For we are thus driven to suppose
a design of revealing certain truths by effectually
concealing them: since we know that, in point of
fact, the hidden sense was not disclosed : and from
the time of Moses downwards, no one has ever
imagined the secret meaning of the description till
the present day, and when disclosed it affords no
instruction, since it cannot be so much as understood
till the facts have been learnt from geological study,
and when they have been, it is superfluous.

\
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Representation of the Creation in Genesis.
With a total disregard to all such considerations as
those last adduced, we find a certain school of inter
preters of Scripture continually labouring to make
out some sense of the terms in which the creation is
described ill the first chapter of Genesis, to make it
square with truths which could not have been in
contemplation in the delivery of the narrative ; and
exhausting every resource bf critical skill to force
the language of the representation into accordance
with facts how attested by the organic remains of
former orders of existence, which could hot have
been intended to be represented.
Formerly the geological interpreters were engaged
in taxing to the utthost the powers of philology,
to convert the six days into periods of millions of
years; notwithstanding that they are described
precisely as alternations of day and bight ; and that
this is absolutely implied is the very purpose of the
whole description, since the six days must manifestly
be taken in the same sense as the seventh. On the
other hand they had to exert not less ingenuity to
make the order of geological epochs accord with
these periods. This scheme, however, was at length
found to answer the views of neither party. The
theological critic could not admit such strained
and dangerous interpretation, and the advance of
geological research soon showed every one that there
were, in fact, no such marked epochs in the successive
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formations, or in the introduction of the races of
organized beings.
At the present day another view has received the
sanction of sotne eminent names, and has obtained
considerable currency. It has been conceived that
the narrative in Genesis is intended to describe
separately, in few words, (in the first verse,) the
original creation of all things ; after this the inde
finitely long history during which all the changes
indicated by geology took place, is passed over in
silence ; a new period then commences, which may
be understood according to the literal order of the
narrative, provided some latitude be allowed in the
interpretation of the terms.
A state, if not of
darkness and chaos, yet at least temporary disorder
and obscurity, was produced ; and the work of the
existing creation, or at least reproduction and
arrangement, then commenced, and was continued
as described in the following part of the chapter, and
perfected in six natural days*.
Now, without entering upon the grounds of such
an interpretation, I will merely observe (looking
only to the verbal construction,) how very wide a
latitude in the meaning of words must be allowed
before We can affix such a sense as this to a repre
sentation so precise and circumstantial ; and every
reader of the slightest taste and discernment will
surely at once exclaim against it as totally at variance

* See Note P.
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with the obvious tenour of the whole style of descrip
tion, and destructive to the matchless sublimity of
the terms in which it is conveyed. Those to whom
such a version can appear satisfactory, who can
believe that this is what Moses really intended to
say,—must entertain notions of the use and appli
cation of language of a kind which I cannot appre
ciate. It seems to me only necessary to turn for a
moment from the paraphrase to the plain text, from
the critical refinements to the simple language of
this magnificent composition ; from the philosophical
theory to the obvious tenour and train of this most
sublime imagery, to be fully satisfied as to the
meaning intended to be conveyed : a meaning totally
distinct from anything philosophical, or bearing the
most remote reference to any anticipations of geolo
gical discoveries.
Another view of the matter has been proposed by
an eminent philosopher, which amounts to an admis
sion that it is impossible at the present day to fix
any certain meaning on compositions of such anti
quity, and so entirely destitute of all elucidation
from contemporary writings, as the Mosaic records*.
Such an idea, of course, has called forth no small
censure.
But surely even this is scarcely more
destructive to all definite interpretation than versions
like those we have just mentioned ;—such an idea,
honestly avowed, is surely preferable to the indirect

* See Babbage's Ninth Bridge/water Treatise, chap. 4 and 5.
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introduction of principles which, fairly carried out,
may enable us to fix upon any given passage, any
required sense.
I am assuming that the inquirer and interpreter
are both sincere seekers of truth. If indeed the
object be, instead of discovering truth, to say some
thing plausible to satisfy prejudice, and avoid giving
offence to popular belief, there is no limit to the
inventions which men will not readily swallow down,
if only made palatable to their prepossessions.

Admission of Contradictions.
Let the appeal be made to any reader of ordinary
sense, not prepossessed in favour of a theory, and it
seems to me impossible that he can understand the
description, (whether in the shorter form of the
Decalogue, or the more expanded of Genesis,) con
sidered simply as to its terms, otherwise than as
presenting a magnificent picture of Almighty power,
and embodying the representation of one, original,
entire, simple, universal act of Divine interposition,
at once, and for the first time, framing and calling into
being and operation, out of previous universal darkness
and confusion, the heavenly bodies, as well as the
earth, and all the races of organized beings upon it, in
the actual progressive stages assigned to the six days
specially described as literally such. Even if we
allow the separation of the first verse as a distinct
account of an earlier creation, (which, to my appre
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hension, seems "a very forced dissociation of the
members of a sentence,) still, in the second verse,
the entire tenour of this unrivalled imagery seems
incapable of conveying any other impression than
that of the total absence of all organized existence,
and the prevalence of universal confusion and total
darkness, until the work of the first day com
menced*.
Now when we refer to geology, (as indeed has
already been rendered sufficiently manifest,) the
sure monuments which we derive from the study of
organic remains, disclose to us evidences of a series
of gradual changes and repeated creative processes,
going on without any one sudden universal inter
vention or creation of the existing world out of the
ruins of a former. Geology shows that in none of
its epochs, least of all in the later, has any universal
elemental change occurred, or any trace been left of
even a temporary chaos, followed by a simultaneous
universal restitution of things.
Comparing then these indisputable conclusions
with the representations in the Hebrew Scriptures,
to whatever extent critical skill may stretch the
meaning, there is an insuperable discrepancy in the
most material points of the description. We, in
truth, gain nothing whatever by critical refinements
so long as the passage be admitted to describe a
sudden universal interposition of Divine power for
* See Note Q.
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the formation out of previous confusion of a world
peopled with organized life in its existing forms, at a
period corresponding to the origin of the human
race according to the received chronology.
The contradiction is scarcely less palpable in these
more refined and far-fetched versions than in the
vulgar sense.
Surely then, instead of attempting to tamper with
all rules of common sense in the interpretation, it
would be far better at once honestly to allow that
we cannot reconcile the description to the facts, nor
find the original of the picture in nature. Surely,
looking as well at the plain and obvious sense in
which any unprejudiced reader would of necessity
view the Scriptural representations, as at the forced
and unsatisfactory nature of the interpretations, as
also at the manifest unreasonableness of the very
principle on which any such interpretation can be
rendered desirable,—on every consideration, we shall
see the better and wiser course of openly acknowr
ledging the contradiction, and allowing the impos
sibility of making out an accordance between the
literal six days' work of creation, and the visible
evidences and existing monuments of it,—between
the letter of the representation (either as given in
the delivery of the Decalogue to the Israelites, or as
subsequently expounded by Moses in the book of
Genesis,) and the perceptible and observable order
of the works of the same Divine Being from whom
the Judaical dispensation emanated.

256

RELATION OF NATURAL THEOLOGY

I have been particular in stating plainly and
unreservedly the exact nature and extent of the
contradiction between the language of the Word ot
God delivered to the Hebrews and that of the
monuments which we now extract from his works.
It seems to me peculiarly needful so to set it forth,
and not to shrink from the open and honest avowal
of it ;—especially while we recollect that the physical
evidence which thus palpably contradicts the letter
of the Scriptural representation, is the very same
which establishes the truth of the Divine perfections,
and proves the fact of creation, however different in
its mode of accomplishment from what our precon
ceived opinions would suggest, and however little we
may be able to trace the precise means employed in
carrying it on.

Adaptations to the Ideas of the Jews.
Now, so far as regards the first chapter of Genesis,
we may remark, that even those divines who adopt
the most approved views of the nature of inspiration
may and do allow, that an inspired teacher might, in
irrelevant points, be left to his own unassisted
convictions, and on such matters would be no more
enlightened than his contemporaries. Many eminent
divines have even admitted that current opinions
and prejudices, though erroneous, might yet be
•

adopted and turned into a vehicle of moral and
religious instruction to those to whom they were
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habitual, without derogation to the inspired authority
of the teacher.
On such a ground we might certainly be permitted
to regard the first chapter of Genesis as embodying
what were the commonly received ideas among the
Jews, borrowed perhaps from some poetical cosmo
gony, and which Moses was inspired to adapt and
apply to the ends of religious instruction ;—to the
assertion of the majesty, power, and unity of the
Creator, and the prohibition of the worship of false
gods ; especially of those animals and other material
objects which were peculiarly pointed out as being
merely the creatures of the true God ; and this
doubtless in a more particular enumeration, because
they were especially' the objects of that idolatrous
worship into which the Israelites were so prone to
relapse. The entire description being thus divested
of the attributes of a real history, the concluding
portion of it, the account of the solemnization of
the seventh day as the Sabbath is of course equally
divested of an historical character, and thus cannot
be understood as referring to any primaeval institu
tion, and can therefore only be regarded as having
been designed for the more powerful enforcement of
that institution on the Jews. And this indeed would
be no more than accords with the opinion of many
of the most approved commentators, who on quite
independent critical and theological grounds, have
regarded the passage (Genesis ii. 3,) conveying that
s
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institution as correctly to be understood in a proleptical or anticipatory sense.
Perhaps such an accommodation might be made
to the ignorance of the Jews in the introduction of
the law, in order to avoid the unnecessary difficulty
of a collision with invincible prepossessions on sub
jects irrelevant to the purpose of the law, and which
in fact would but have tended to make them reject
it. It may also be contended that in general any no
tion of a Divine communication implies adaptation to
the ideas, language, habits, dispositions, and opinions
of the parties addressed ; since words, and existing
notions, and prevalent modes of belief, of necessity
form the only means and channels of communicating
the religious truths intended to be conveyed.

Thus,

in such a case the introduction of views in themselves
at variance with truths since elicited, is compatible
with the veracity of the inspired teacher, and the
absence of such a knowledge as has since been
obtained of facts which did not concern the tenour
of his particular commission, is without difficulty
reconcileable with his inspired and infallible know
ledge of the truths which it was his province to
communicate.
Some writers, indeed, have felt no repugnance
even to the idea of an adaptation, on the part of an
inspired teacher, to the prejudices and errors (known
by him to be such,) of his hearers ; though others,
on the contrary, cannot conceive or allow such an
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accomodation ; regarding it as a compromise of
integrity incompatible even with moral honesty, and
much more with the indwelling of the spirit of
truth. Perhaps, however, some distinction may be
allowed between the actual and formal inculcation
of such views, and their incidental adoption as a
vehicle for other instructions.

Representation of the Creation in the Decalogue.
But the great difficulty in the present case arises
from the circumstance of the same main statement
occurring in a more brief and pointed form in the
delivery of the Decalogue. Here it is manifest the
same considerations will no longer avail. For admis
sions which might be allowed with respect to a human
teacher divinely inspired, would not apply in the
instance of a direct declaration by the Divine voice
and actual inscription by the Divine act.
It is needless to enlarge on the difficulties with
which the subject is surrounded. It involves a
question of the most serious moment from its exten
sive application in theology, which is forced upon
us by the consideration of the present subject, and
has also claimed much attention as bearing widely
upon the character of other Divine communications
recorded in the Bible. It amounts to this,—whether,
and to what extent, we can consistently believe the
Deity to have adopted the course of accommodating
the representations in which he thought fit to clothe
S 2
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his communications to the existing prejudices and
belief, even when erroneous, of the parties addressed?
Without pretending here to discuss the general
question, I would merely ask, what is the least
objectionable course to pursue ?
In every rock we trace infallible monuments of
the progress of creation ; we truly read the records
in "tables of stone inscribed with finger of God,"
When we compare those with documents of a
different kind, we are compelled to acknowledge the
visible inscriptions and the written representation
to be at direct variance, so long as the historical
character of that representation be insisted on. The
only alternative is to admit that it was not intended
for an historical narrative ; and if the represen
tation cannot have been designed for literal history,
it only remains to regard it as having been intended
for the better enforcement of its objects in the
language of figure and poetry:—and to allow that
the manner in which the Deity was pleased to reveal
himself to the Jews as accomplishing the work of
creation was (like so many other points of their
dispensation,) veiled in the guise of apologue and
parable ; and that only a more striking representation
of the greatness and majesty of the Divine power
and creative wisdom was intended by embodying
the expression of them in the language of dramatic
action.
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Importance of the Question.
But without insisting on these or the like sugges
tions as entirely satisfactory, I will only further
observe in general, that with reference to prevailing
opinions, the subject is manifestly of a nature which
cannot be safely neglected or passed by ; but which
all friends to truth are most imperatively called upon
to examine fully and candidly in the present times,
when it is continually being brought more widely
into public notice.
Its importance is, indeed, now beginning to be
generally acknowledged.
It is in vain that one
party may endeavour to gloss over the difficulties, or
to dismiss them with some vague general remark ;
and another go into the minuteness of critical
details for finding some hardly-strained verbal con
struction into which the phraseology of the sacred
narrative may be tortured to effect a reconciliation ;
or a third, seek to mislead the public by false and
absurd misrepresentations of the geological evi
dence.
These attempts may, perhaps, for the
moment, obtain the assent of the unreflecting reader,
and for a time lead blindfold the opinions of the
many by the authority of some eminent name, or
supply a convenient form of words under the shelter
of which the believer may exempt himself from the
necessity of inquiry, and repose from the labour of
thought, and in which the sceptic may find himself
provided with a convenient disguise of approved and
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orthodox exposition, the flimsiness of which will
only disclose itself in proportion to the penetration
of those around him.
But the success of such expedients cannot be
lasting ; and the question must soon come to be dis
cussed in its naked simplicity. If such attempts at
explanation as those alluded to have successively
amused, for a time, the public mind, yet that one
has, in turn, yielded to another, shows that the pro
gressive disclosures of geological discovery have
tended more and more to extend the dominion of
sound inductive principles. Nevertheless, some of
those expositions which have recently obtained most
popularity, have not been without their use in
exploding the more gross errors of those which pre
ceded them, and in some measure preparing the way
for the truth. Thus men's minds were formerly
startled at the bare notion of long-continued periods
and successive dynasties of organized life before the
creation of man. The theory of the " days" inter
preted as periods of " indefinite" length, had, at
least, the recommendation that it got over one main
part of the novelty and difficulty, and some notion
of the immense duration of the globe became, in a
certain degree, familiarized to men's minds as asso
ciated with the scripture use of the terms " day"
and " year."
They were consequently now less incapable of
listening to the disclosures of geological research,
and less shocked at the boldness with which indue
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tion cleared its own way, to the utter disregard of
extraneous authority, and followed up its own con
clusions, without respect to received opinions, pre
cisely as the clear evidence of facts illumined the
path to truth.
It may also be remarked with satisfaction that in
some of the latest and now most widely-circulated
of these expositions, there has appeared a far more
distinct reference to the genuine authority of induc
tive principles, an acknowledgment of its rightful
claims within its own province. We may also per
ceive a disposition to less minute attempts at precise
interpretation, and an adoption of more vague and
indefinite language in statements bearing at all upon
the discrepancies. It would appear that the geolo
gist endeavoured to commit himself no further than
was absolutely necessary, while he silently passed
by those topics on which a definite statement would
be unavoidably offensive, and when he clearly saw
that all attempts at explaining it away would be
impracticable.
And though views not unlike those before referred
to and commented upon have been at least in some
degree adopted by several eminent geologists, yet all
the more judicious have carefully avoided direct and
pointed affirmation of what they well know to be
so much at variance with geological evidence as the
occurrence of an universal chaos, followed by a
simultaneous creation, at any recent period.

And

if the ambiguous language they are sometimes led
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to use may be open to misinterpretation by super
ficial or ill-informed readers, yet those eminent geo
logists seem to me to have acted most wisely who
have left the difficulties to the good sense of their
readers, aware that the candid and discerning will
not misinterpret them, while there is but too numer
ous a class who will never be satisfied by any eluci
dation they can offer*.

Relation of the Question to Christianity.
But chiefly I would observe, while there is doubtless
much to be considered in the intrinsic nature of the
contradiction, yet that which invests them with
all their strength as objections is the very common
adoption of certain peculiar opinions and views of
religion, which nevertheless appear to me far from
essential to Christianity.
I would maintain that the question, when regarded
in its real character, would assume a far simpler
aspect than it too commonly does, and would occa
sion no serious embarrassment in the minds of any
thinking disciples of the gospel, whose views are
not mixed up with the very common prepossessions
as to the meaning and application of the Old Testa
ment. Hence it is that men are startled at the
announcement of the discrepancies we have been
considering ; and from the prevalence of those opi
nions alone it is that the question assumes so pecu* See Note R.
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liar an importance, and the difficulties so formidable
an appearance.
Now whether or not we can vindicate the prin
ciple of adaptation (before referred to,) to the pecu
liar ideas and conditions of the parties addressed, it
is at least clear that the representations in question
were, in point of fact, as specially adapted to the
apprehensions of the Israelites, as they are utterly
unsuited to us at the present day.
But distinctions of this kind are by no means
generally understood among professing Christians.
And the extensive prevalence of peculiar notions
with regard to the meaning and application of the
Old Testament, and especially of the Decalogue, is
such as to excite a strong feeling of offence at
whatever tends to throw discredit on their literal
authority.
To those whose views are such as to amalgamate
together all the different parts of the Bible into one,
and who do not recognize the distinctions between
the different portions of the Divine revelations, a
difficulty found in one part will assume the character
of an objection to all other parts, and seriously
endanger the stability of the whole. And to those
who have been led habitually to combine together
the religion of the Old Testament with that of the
New, whatever is found to preclude the literal accep
tation of passages in the Books of Moses, and in
the law given to the Jews, will naturally assume the
tone of a disparagement to their whole religion.
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The contradictions directly affecting the passages
containing the account of the seven days, whether
in Genesis or Exodus, doubtless oppose fatal objec
tions to the opinions of those who imagine the insti
tution of the Sabbath to apply to Christians. To
those who recognise in Genesis the supposed pri
maeval institution of that observance, the rejection
of the historical character of the passage of course
destroys the main argument on which their opinion
is built. And to those who adopt the obligations of
the Judaical Decalogue, the difficulties must appear
especially formidable, and little less than subversive
of religion*.
On the other hand, patient attention to the mani
fest distinctions between the several different divine
dispensations, whether to the Jews or the patriarchs,
recorded in the collected volume of the Scriptures,
will exhibit, in the characteristics of Christianity, a
total independence of those passages (whether in
Exodus or Genesis,) which are involved in physical
contradictions.
Let the candid inquirer then search the records
of the New Testament for the simple doctrines of
Jesus Christ and his apostles. And perceiving the
distinct and independent nature of that doctrine,
and assured of the immovable firmness of that rock
of moral evidence on which its truth is built, he will
be able to afford unhesitatingly to confess and avow,
to its full extent, the existence of palpable contra. * See Note S.
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dictions between the language adopted in the Old
Testament, and in the delivery of the Jewish law,
and the existing evidences of the order of creation,
without any impeachment of the religion he pro
fesses.
Systematic theologians, indeed, of several schools
not acknowledging the spiritual simplicity of Chris
tianity, have too commonly distorted and disfigured
its heavenly features by an incongruous admixture
partly of human conceits, partly of the peculiarities
of the Judaical, or even, perhaps, earlier dispen
sations.
But a more simple and direct inquiry into the
religion of the New Testament seems to me to lead
with increasing clearness to the conviction that such
views are but perversions of its real spirit. And
from such perversion alone it is that Christianity
can ever be exposed to danger, or its credit in the
least affected by the circumstance that language at
variance with what is now known for physical truth,
was employed in the delivery of their law to the
Jews, or in recounting to them the records of an
earlier age, in passages on which nothing in the new
and spiritual religion of the gospel is anywhere made
to depend by its Divine founder or his apostles.
When, therefore, we consider these contradictions,
they appear but to add clearness to an enlightened
view of Christianity ; and we may ask with increased
confidence, what have we to do with these things ?
In what way does the question concern the Chris
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tian faith ? If God thought fit to manifest himself
thus to the Jews, what is that to us ? To Christians
we know he has manifested himself in his Son,
teaching an universal moral law, a worship in spirit
and in truth.

Conclusion.
In this section we have considered the contradictions
which exist between the dramatic representations
and poetical imagery of the Bible, and the pheno
mena disclosed to geological research at far greater
length than the real simplicity of the case would
call for, if men were disposed to view it in its real
simplicity.
But when such a mass of prepossession
opposes the admission of rational views of the
matter, we are necessitated to enter more at large
on the principles involved, in order to clear away the
erroneous notions which have encumbered the whole
subject.
We have been led into this discussion in direct
relation to the main argument, which refers to the
proper order and chain of evidence connecting the
proofs of natural and revealed truth. We have
traced the dependence of natural theology upon the
conclusions of inductive science ; and contended
for the necessity of natural theology as the founda
tion of the evidences of revelation. Hence we
have maintained the essential independence of phy
sical and revealed troth; and have also observed
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how science, at the very threshold, forces upon us a
remarkable warning against mistaking the purport
of revelation ; thus inspiring those who are able to
profit by it with due caution and enlightened discri
mination in the use and application of its varied
contents. The question respecting a particular dis
crepancy, at first sight perhaps, seeming of no great
importance, is found to involve a very important
consideration of principles ; and to afford a sort of
test for the due discernment of the distinct design
and purport of the several portions of which the
Scripture records are composed *.
* See Note T.
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Throughout the whole of the foregoing discussion,
in illustrating the mutual relation and reaction
between physical science, natural theology, and
revealed religion, we have referred much to the
various misapprehensions which prevail respecting
such connexion among the several branches of the
inquiry. We have referred especially to the fears
entertained for the safety of religion, and the expe
dients resorted to for obviating the supposed danger ;
—expedients as futile as the alarms are groundless.
We have commented on the hostility felt against
science, and the dread of free inquiry ; the disparage
ment of natural theology, and of physical inquiry as
its basis, which are dictated by the adherence to the
narrowest and most unworthy views of the tenour of
revelation.
While the rejection of the physical
evidences of creation on the one hand, and the
attempts to accommodate the Hebrew Scriptures to
them on the other, display an unhappy perplexity of
ideas, whether as to the principles of interpretation,
or to the character and objects of the different parts
of the sacred writings.
We have adverted to the causes which have led to
the adoption of these views : if we look to the conse
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quences of encouraging such a spirit, it is evident
that its inevitable results will be anything but ser
viceable to the true interests of Christianity. The
followers of these systems may persuade themselves
they are powerfully upholding religion, whilst, in
reality, they are only thus exposing themselves and
their cause to increased suspicion among its avowed
enemies, and with many who are desirous to be its
friends.
Such narrow views and flimsy speculations insisted
on as necessary to the support of the Christian reli
gion, can only tend to throw discredit on its evi
dences, or be regarded as betraying a secret mis
giving as to their soundness, in the minds of its
professed disciples.
If such a spirit increase and gain ground among
the friends of religion, and continue to be inculcated
and urged by its advocates, it is manifest that in the
temper of the present times, whether by one course
or another, it must equally lead to the very object
they are so anxious to strive against, the wider and
deeper extension of irreligion.
Attempts to oppose rational inquiry and free dis
cussion have always been as vain and futile in them
selves, as pernicious to real Christianity. Whenever
they have partially succeeded, it has only been, on the
one hand, in producing general hypocrisy, ill conceal
ing irreligious licentiousness; or, on the other, in
setting faith and philosophy in open hostility : and
thus science, from being in its proper way, the
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powerful auxiliary, has been converted into the
enemy, of religion, only by the ill-judged zeal of its
friends. By a perversion of Christianity they alienate
from it those who would be its best and most
enlightened supporters, and professedly setting them
selves in array against knowledge, they appear to
make open confession that religion must be esta
blished on the basis of ignorance ; and, as far as they
can, force it into an unnatural alliance with darkness
rather than light.
Such inquiries as those we have here been endea
vouring to elucidate, point to a widely extended
connexion and dependence, subsisting between the
truths of natural and revealed theology; between
the manifestations of the Divinity in the natural and
moral creation, in the order and design of the phy
sical world, and in those spiritual revelations of the
most elevated kind which we find in Scripture;
between the two books in which, (as Bacon* has
observed,) Divine communications are alike vouch
safed to us, the volume of nature and the page of
inspiration. The points of analogy between the two
departments of inquiry are, indeed, peculiarly striking,
and most worthy to be more diligently studied and
practically applied than they seem to have been.
The discussion of them would form the appropriate
sequel to the foregoing essay ; and such a sequel I
have immediately in contemplation.
* De Augments, i.

GENERAL CONCLUSION.

273

For the present I will close with a very brief
recapitulation.
It has been our object to show that the order and
dependence of fixed laws, and general principles,
constitutes our notion of physical cause and effect.
And it is from the arrangement and symmetry of
these principles, or causes, that we ascend to the
great source of order and harmony : from the facts
of physical causation to the Infinite moral cause,
ordaining and animating the entire system of them.
Physical science is the necessary foundation of
natural theology : certain of the truths it discloses
are warnings against mistaking the purport of
Scripture; and the right use of the caution thus
inculcated, applies widely in the interpretation of
revelation. Inductive philosophy is subservient both
to natural and revealed religion. The investigation
of God's works is an essential introduction to the
right reception of his word.
The conclusions of natural theology are limited in
extent, but demonstrative in proof : they are most
important in themselves ; and indispensable in the
foundations of any evidence of revelation.
Its
truths elevate science into faith, while its deficiencies
evince the necessity for further illumination : it
tends to inculcate humility and to excite inquiry :
and where it shows the path of reason to be closed,
it points to the brighter opening of inspiration.
T
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NOTES AND ILLUSTRATIONS.

Note A.

p. 18.

To the logical reader, the object of the whole discussion in
this section may be explained in a word; induction (in its
physical sense) is the process of collecting the evidence for
the truth of the premises of the syllogism into which logic
analyzes the reasoning. Our present question refers more
especially to that which is at once the most difficult and
important part, the evidence for the major.—See Arch
bishop Whately's Logic, pp. 207 an^ 228.
The mistake of some writers in supposing that in the
enthymematic form, the suppressed premiss is the minor,
seems to me not improbably traced to the view they appear
to adopt, that the perfect case of induction would be that
in which every individual was examined ; the less accurate
when only a few. Yet as we have observed above, the last
are the only cases in which any reasoning takes place.
Logic being nothing else than the theory of conclusive
ness, includes in its analysis the reasoning which takes place
in induction as well as in all other cases. It is from a total
misconception, therefore, that the dialectic and inductive
are often represented as two rival methods on the one hand,
or expected to be auxiliaries on the other.
It may, perhaps, be necessary here to remark that the
word " analogy,", which so frequently occurs in this discus
sion, is invariably used by me in the simple sense of a
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parallelism or correspondence between two sets of things
or events, which may have no similarity or resemblance
whatever ; analogy is a similarity of relation merely, not
of qualities. Those readers to whom the distinction may
not be familiar, are referred for a full and luminous expo
sition of the whole case to the notes on Bishop Coples ton's
Inquiry into the Doctrines of Necessity, &c, p. 122 ; or
to Archbishop Whately's Logic, p. 168.
The reader will find an excellent brief summary of the
nature of induction in the Introduction to Dr. Hampden's
Bampton Lectures, 1837j P- 29.
The view here taken of induction and physical analogy
is admirably illustrated in the following masterly passage
of Laplace:—
" L'induction, l'analogie, des hypotheses fondées sur les
fait et rectifiées sans cesse par de nouvelles observations, un
tact heureux donné par la nature et fortifié par des compa
raisons nombreuses de ses indications avec l'expérience ; tels
sont les principaux moyens de parvenir à la vérité.
" Si l'on considère avec attention, la série des objets de
même nature ; on aperçoit entre eux et dans leurs changemens, des rapports et des lois qui se manifestent de plus en
plus, à mesure que la série se prolonge, et qui, en s'étendant
et se généralisant sans cesse, conduisent enfin au principe
dont ils dependent. Mais souvent ces lois et ces rapports
sont enveloppés de tant de circonstances étrangères, qu'il
faut une grand sagacité pour les démêler, et pour remonter
à ce principe ; c'est en cela que consiste le veritable génie
des sciences. L'analyse et la philosophie naturelle doivent
leurs plus importantes découvertes, à ce moyen fécond que
l'on nomme induction. Newton lui a été redevable de son
théorème du binôme, et du principe de la gravitation uni
verselle. Il est difficile d'apprécier la probabilité de ses
résultats. Elle se fonde sur ce que les rapports et les lois
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les plus simples, sont les plus communs ; c'est se qui se
vérifie dans les formules de l'analyse, et ce que l'on retrouve
dans les phénomènes naturels, dans la cristallisation, et
dans les combinaisons chimiques. Cette simplicité de lois,
et de rapports ne paraîtra point étonnante, si l'on considère
que tous les effets de la nature, ne sont que les résultats
mathématiques d'un petit nombre de lois immuables."
******
" L'analogie est fondée sur la probabilité que les choses
semblables ont des causes du même genre, et produisent les
mêmes effets. Plus la similitude est parfaite, plus grande
est cette probabilité."—Laplace, Essai Philosophique
sur les Probabilités, pp. 168—172.
With regard to the importance of analogical considera
tions, as the guides of inductive research (above spoken of),
we shall, perhaps, be reminded (as has been often said,)
that the most important philosophical discoveries have been
made by chance. It was, however, the observation of
D'Alembert, " Ces hazards ne sont que pour ceux qui
jouent bien." And it seems to me a still more just view of
the matter that the chances happen to all alike, though a
few only know how to make use of them : viz., those who
are thoroughly possessed with just views of natural ana
logies.

Note B.

p. 62.

To expose the various and most preposterous perversions of
geological evidence which have acquired popularity, would
be an endless task. I will merely observe with respect to
the authors of such misrepresentations, that, in common
fairness, there is one requisition, the propriety of which
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requires to be peculiarly impressed on them, namely, to
acquaint themselves, in some moderate degree, with the
general nature of the subject, before they adduce detached
points of objection as fatal to the whole train of conclusions.
To take, however, an instance of the kind of objection
alluded to : one geologist dwells on the uncertainty attend
ing a positive distinction of particular formations from their
mineral characters alone, and insists on the attainment of
certainty only from their characteristic fossil remains.
Another remarks that, in some particular cases, consider
able ambiguity attaches to the determination of fossil
remains, and that those really belonging to different forma
tions may, in some instances, be confounded together.
Hence the objector contends that the argument " halts on
both its legs," and triumphs in his inference that there can
be no certainty at all in the science ! In other words,
because either source of evidence alone may be defective,
therefore both together cannot be satisfactory. Or again,
because, in some instances, there may be confessed ambigui
ties in the interpretation, therefore in no case can there
be any certainty. A passage is sometimes cited from
Cuvier's account of his researches on fossil bones, in which
he, with all the caution of a true philosopher, carefully
insists on all the sources of fallacy by which his inquiries
were liable to be affected ; and speaks, with becoming
modesty, of his conclusions, as often being far removed
from the evidence of demonstration. And this is then con
strued by the sceptic into a confession that the whole science
has no solid foundation, and is little more than a system of
gratuitous hypotheses !
It would be useless to dwell further on such speculations.
I should not, perhaps, have noticed them at all, had they
not recently received a certain stamp of respectability from
their association with the name of a writer of old repute,
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who has thought it necessary, at the present day, to re
appear in a field so different from that of moral and religious
discussion, in which his former distinction might have given
weight to his opinions : I allude to a pamphlet entitled,
Considerations on Modern Theories of Geology, &c, by
T. Gisbokne, M.A., Prebendary of Durham. London,
1837. This is surely not an age in which dignitaries of the
Church should be found arraying themselves in hostility to
science.

Note C.

p. 87.

Lord Brougham in his Discourse on Natural Theology, in
a note on Cause and Effect, after stating the nature, and
upholding the soundness (as far as it goes,) of Hume's doc
trine of causation, yet contends that something more is
necessary to a complete view of the subject. Besides the
notion of invariable sequence, he maintains we have also a
" belief that the one event occasions the other ; that there
is between the two a connexion beyond the mere relation of
junction and sequence, and that the preceding event exerts
an influence, a force, a power, over the other, and produces
the other."—p. 228.
And the grounds of this belief, he contends, are to be
found in the proofs, 1 st, of the invariable sequence ; 2nd,
of the condition that " not only must the second event
always have been found to follow the first, but the second
must never have been observed without the first preceding
it, or at least without some other preceding it, in which case
the causation is predicated alike of both these preceding
events."—p. 229.
Or, in fewer words, we must prove " that one event
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always follows the other, and that it ceases when the other
ceases." But besides this, 3d, " Our minds form, whether
we will or no, another idea, not merely that of constant con
nexion or succession, but of the one exerting a power over
the other by an inherent force ; and this is the idea of cau
sation. Whence do we derive it ? I apprehend only from
our consciousness. We feel that we have a will and a
power," &c.
He then traces the effects originating in our volition
which we can produce on material objects around us, and
contends that we hence form our notion of causation as
above defined. That we do thus obtain an idea of causa
tion is, I conceive, perfectly unquestionable ; but it refers
solely to one species : viz., that which by our voluntary
agency produces effects on matter subject to us ; or what I
have termed moral causation. The author does not pursue
this point any further, so as to show how or whether at all
the notion applies to physical causes and effects. This is
what I have attempted to do above. We transfer the idea
by a fair analogy to other cases of animal power, and to
instances in which we trace the marks of intelligence ; but
only by a vague, imaginary, and delusive one, to the suc
cession of physical events, or their dependence one on
another.
The author proceeds to discuss the idea of necessary
connexion which (in the sense of d priori necessity,) is
certainly excluded by this view of causes ; since " the
whole is a question of fact, of contingent truth." But he
maintains that " our ideas of power and of causation are
solid and well-founded, although they only refer to a power
or a causation which may or may not exist." In this I
entirely concur, especially when viewed in connexion with
the distinctions here laid down.
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p. 120.

The achromatism of the eye is a subject which has occa
sioned much discussion, and that of a remarkable kind.
The most eminent optical writers have been directly opposed
in opinion as to the fact. And those who have admitted
thefact, have yet held it unaccountable, and have sought
indirect explanations of it as being, strictly speaking,
impossible in theory.
I have (as I believe for the first time,) shown that it is
perfectly possible in theory, whilst it may or may not be
the fact in different individual cases. I mention this the
more as the drift of my investigations have been strangely
misconceived by some. They are given in one of the series
of tracts printed by the Oxford Ashmolean Society : On
the Achromatism of the Eye. Oxford, 1834. See also
London and Edinburgh Journal of Science, April 1835.

Note E.

p. 121.

The extreme confusion which has been introduced into dis
cussions of this nature, owing to the ambiguity of the term
" cause," has been ably exposed by several writers. The
same point has been dwelt upon by Mr. Irons, [On Final
Causes, p. 53,] who has examined largely the various opi
nions of ancient and modern writers on the subject, and has
discussed the views of Hume and others with regard to the
nature of causation. With so extensive a knowledge of
philosophical authors, (to judge from his quotations,) it
seems strange that he has omitted all reference to the
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physical part of the subject, and has not been led to the
distinction on which I have so particularly dwelt between the
physical and the moral senses of the term " cause." He
has, in fact, confined himself throughout to the idea of an
operative agency, or what I have called " moral causation;'1
and considers all idea of causation as including that of an
efficient influence; defining a cause to be " that which of
itself makes any thing begin to be,"" (pp. 7*, 79, &c.,) and
which is, in fact, intelligence.
Proceeding, then, on such an idea of causes, and omitting
all reference to the great argument from physical causes, in
the sense in which I have explained them, it is not sur
prising that this author should disparage to the uttermost
the argument from final causes, of which he takes so un
happily contracted a view. He has, however, clearly dis
tinguished the boundary between our knowledge of the bare
fact of fitness or adjustment in created beings and their
properties, and the inference of design and intelligence.
The former, he shows, was the strict sense in which alone
the ancient philosophers spoke of " final causes." Among
other points, he particularly refers (p. 125,) to a circum
stance related by Mr. Campbell, the missionary ; that on
showing a watch to some savages, they were by no means
able to infer design ; this example has, in fact, been much
dwelt upon, and regarded as decisive against the efficiency
of Paley's argument. But I would ask were the savages
able to reason in any other case ? or to make inferences at
all ? This must obviously be shown before the case can be
of the slightest avail to the argument. Paley, I apprehend,
never contemplated the reasoning as addressed to savages.
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p. 178.

The following passage supplies a good example of the
extraordinary ideas which, in some instances, prevail with
respect to the bearing of the study of physical, on final,
causes.
" But, it is rejoined, you explain every thing by your
omnipotent gravitation,—what is the origin of that? I
answer, this too we know full well. The daughter of the
old blind Fate,—her servants, magnitude, number, and pro
portion,—her inheritance, a universe without a God, which
requires no God. . . . When the great astronomer Lalande
denied a Deity, could trace in the heavens no God, in the
movement of the stars no finger of God, we are compelled
to allow the logical consequence of his reasoning. That
high order and adaptation of end and means is only the pro
duct of the rigid mechanism of necessary physical laws ;
there, above, is only a blind mindless destiny, the absolute
ruler of its universe. But I appeal to the truth of the
saying in St. John,—In the spirit only shall we worship God ;
and in what only our science is for mind, is its dignity and
value to be found. He only can style the order of the
universe an adaptation of means to end, who brings to its
observation a belief in the reality of design. But the true
interpretation of the order of design lies far more clearly
apparent in the mind of man. The infinite Spirit does not
bail itself under proportion and number ! The play with
number is an easy play, its joy only the joy of the impri
soned spirit at the clank of its fetters.11—Professor Fries'
Lectures on Astronomy, quoted in the Edinburgh Review,
cxxvi., p. 450.
The quotation is given in the course of an article, one
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object of which is to prove that the highest mathematical
or physical talent does not confer, nay, even impairs, the
power of reasoning on other subjects ; of this the passage
quoted certainly supplies a remarkably strong instance,
(though not, I believe, contemplated in that light by the
reviewer,) if the author be really entitled to the mathematical
reputation which he is said to bear in Germany.
This mass of confusion of ideas would be at once cleared
away by a slight attention to those distinctions which I have
endeavoured to indicate.
It appears to me that the attempt to define the term
" blind fate," or " necessity," would at once decide all
questions of this sort. I can attach no meaning to it which
is not at once contradictory to the notion of design. Blind
fate could not produce adaptation to an end ; if it could it
would no longer be blind fate but eternal providence.
We may take for another example the remark of an
extremely well-intentioned writer :—
" It is manifest that the mineral geology, considered as a
science, can do as well without God (though on a question
concerning the origin of the earth,) as Lucretius did."—
Penn, Comparative Estimate, fyc.
If geology proceeded by any other course than that of the
independent study of " minerals,1' it would neither be " a
science,1' nor could it afford the slightest proof of a Deity.
It investigates " a question concerning the origin of the
earth," without making any assumption of a Creator ; and
that investigation leads to the most decisive proof of a
Creator, which would be no proof but an argument in a
circle, if it had assumed a Creator in the first instance. It
is sufficient to add with regard to Lucretius, that to him
those proofs were wholly unknown.
I will cite one more passage in further illustration :—
" It has ever been the refuge of scepticism to believe that
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the laws of nature being fixed permanent and invariable,
this frame of things is eternal ; that the earth and all the
apparatus of bodies in this and other systems were ever in
the state they now are, and will ever continue the same.
In this their scheme they think no God needful."—Dr.
Woodward, Nat. Hist, of Earth, p. 9.
I should merely state the matter thus: —The existing
permanence and uniformity of nature is no proof that the
world had not a beginning. The existence of order and
adjustment is the proof of design and Divine Intelligence.
The assumption of a Deity in natural philosophy would
but render the evidence of natural theology a petitio principii.

Note G.

p. 185.

Lord Brougham in more than one instance charges Paley
with a distaste or incapacity for metaphysical speculation ;
and in particular exemplifies the charge in the absence (as
he contends,) of all distinct mention in Paley's argument of
the proofs of mind as the origin of the design and adapta
tion found in the material world. " He (Paley,) assumes
the very position which alone sceptics dispute. In com
batting him they would assert that he begged the whole
question ; for certainly they do not deny, at least in modern
times, the fact of adaptation. As to the fundamental
doctrine of causation not the least allusion is ever made to
it in any of his writings, even in his Moral Philosophy."—
(Disc, note, p. 79.)
In reply to this, Dr. Turton (p. 122,) quotes a passage
from Paley's chapter on The Personality of the Deity,
in which he distinctly contends that the evidences of design
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prove a personal agent ; that they are the evidences of mind,
and that mind constitutes personality. He further traces
our conviction of this to similar effects produced by moral
agents within our observation.
Dr. Turton has in another place ably explained the
plainness of style and absence of profound metaphysical
speculation which characterize Paley's writings as originating
in the manifest design he all along entertained, and so
successfully pursued, of putting the whole argument in a
perfectly popular form, so as to place it within the grasp of
the most limited or least cultivated understanding. This
consideration appears to me to afford at once a perfectly
satisfactory vindication of Paley, if he had not entered into
the details of the question. But I cannot help thinking
that in this (as in some other instances,) the Regius Pro
fessor has been somewhat too severe on the noble author.
The fact certainly does appear to me, upon the most careful
review of the passages adduced, to be much in favour of
the justice of Lord Brougham's complaint of the omission
of an exact, philosophical discussion of the point in ques
tion. That the omission was designed, and wisely designed,
in reference to Paley's particular object, does not affect the
question of its being an omission, when considered in a
strictly metaphysical light. The precise point of the infer
ence of mind is rather asserted than proved, rather illustrated
than rigidly analyzed. It is a subject worthy of more
profound investigation than I have happened to find bestowed
upon it. So far as the doctrine of causation is concerned
I may venture to hope that the illustrations conveyed in
these pages may not be useless towards supplying the
deficiency. At any rate it is one of the most valuable points
of Lord Brougham's Discourse, that it urges attention to
this particular question with so much force and originality.
Lord Brougham, in his note on cause and effect, in the
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course of some remarks on necessary connexion, refers to the
doctrine of a first cause ; contending that the idea of causa
tion which we derive from our volition (before referred to,)
is essential to that doctrine. Had we not such an idea,
that of " power or causality could never have been obtained
by us from any observation of the sequences of events. The
idea of design or contrivance in like manner must have been
wanting to us ; and hence I cannot understand how, but for
the consciousness of power, we could ever have been led to
the belief in the existence of a first cause."—(P. 231.)
If we take the term causation in the sense to which I have
above referred, of moral causation, the justness of these
remarks will be fully admitted ; that distinction has not
been introduced by the author.
On the " psychological argument," as well as on several
other important questions connected with this subject, some
acute observations will be found in a small tract, entitled,
Remarks on Lord Brougham, fyc, by T. Martin. Lon
don, 1835.

Note H.

p. 191.

The anecdote of Boyle referred to in the text has been
often repeated. I have not, however, been able to discover
the precise authority for it ; but the sentiment will be found
expressed in his Considerations on the Usefulness of Expe
rimental Philosophy, p. 18, ed. 1664.
A similar opinion is advocated by Bacon, (De Aug.,
lib. i.,) applying the passage in the Proverbs, " The spirit
of man is the candle of the Lord." (xx. 27 )
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Note K.

p. 196.

This prejudice against what is called the pride of science,
as an impious intrusion on forbidden ground, is precisely
that expressed by Pliny, when speaking of Hipparchus
forming his catalogue of the stars ; he says,—" Ausus
rem etiam Deo improbam annumerare posteris Stellas.1'
I have commented upon the influence of such prejudices
in my History of Science, in the Cabinet Cyclopcedia,
p. 83. The reader is also referred for some admirable
observations on the " Pride of Reason," (powerfully illus
trated by comparison with the " Pride of Eye-sight,1')
to the Rev. J. Blanco White's Observations on Heresy
and Orthodoxy, p. 84.
The celebrated controversy between Newton and Leibnitz
was disgraced by the attempt of the latter to fix upon the
doctrines of his great rival the charge of a tendency to
materialism and atheism. The malicious character of such
an attempt was equalled only by the absurdity which must
manifestly attach to it in the eyes of any one who had read
Newton's writings. Groundless as such a charge was, yet it
tended much to keep up the prejudices which for a long
while prevailed against the reception of the Newtonian
theory ; and received support from the readiness with which
the generality of men cling to the authority of a distinguished
name, especially if it sanction them in rejecting any new
doctrines, which are always distasteful to the mass of man
kind simply because they are new and require thought, and
perhaps the surrender of established ideas. To such sources
we may perhaps trace the prevalence of still-lingering pre
judices against physical philosophy in general as having
a tendency to cherish intellectual vanity, and a spirit hostile
to the inculcation of religious truth.
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p. 199.

Views similar to those here stated have the sanction of some
of the highest philosophical authorities. Thus Aristotle
in his treatise, De Mundi, cap. vi., represents it as
unworthy of the Supreme Being, " avrovpyeiv nravra
supporting it by a comparison with the condition of a
monarch and his subordinate functionaries, &c. The same
idea is upheld also by Lord Bacon, De Augmentis, book
iii. c. 4.
Boyle observes, " As it more recommends the skill of an
engineer to contrive an elaborate engine, so as that there
need nothing to reach his ends in it, but the contrivance of
parts void of understanding, than if it were necessary that
ever and anon a discreet servant should be employed to
concur notably to the operations of this or that part, or to
hinder the engine from being out of order ; so it more sets
off the wisdom of God in the fabric of the universe, that he
can make so vast a machine perform all those many things
which he designed it should, by the mere contrivance of
brute matter, managed by certain laws of motion and upheld
by his ordinary and general concourse, than if he employed
from time to time an intelligent overseer to regulate and
control the motion of the parts."—Inquiry into the Vulgar
Notion of Nature.
Lord Kames, in his " Essay on the Laws of Motion,
Sec," Edinb. Phys. and Lit. Essays, vol. i., after quoting
the above passage of Boyle, remarks : " What may be the
opinion of others I cannot say, but to me this argument is
perfectly conclusive. Considering this universe as a great
machine, the workmanship of an intelligent cause, I cannot
avoid thinking it the more complete the less mending or
U 2
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interposition it requires. The perfection of every piece of
workmanship, human and divine, consists in its answering
the designed purpose without bestowing further labour
upon it/"
That an opposite feeling should prevail in a poet is not
surprising, and we trace it in the Dunciad, canto iv. 1. 474.
But it is singular that views so rational and satisfactory
should have been objected to by a philosopher like Dugald
Stewart, who condemns them in no measured terms as
" absurd
and this upon the idea that it would be unworthy
of the Deity to employ a machinery of second causes, because
machinery among men is avowedly introduced to save labour
and accomplish the purpose in view more easily and com
pletely, which of course cannot apply to the designs of
Omnipotence.—Philosophy of Mind, ii. 555. But the real
question obviously refers to the machinery, not for the work
it does, but for the skill displayed in its construction and
operation ; the proofs of which are unquestionably stronger,
as it requires less manual interference.
The following passage from one of the most eminent of
Newton's followers is worthy of careful consideration :—
" As we cannot but conceive the universe as depending on
the first cause and chief mover, whom it would be absurd,
not to say impious, to exclude from acting in it ; so we have
some hints of the manner in which he operates in nature,
from the laws which we find established in it. Though he
is the source of all efficacy, yet we find that place is left for
second causes to act in subordination to him ; and mechanism
has its share in carrying on the first scheme of nature. The
establishing the equality of action and reaction, even in those
powers which seem to surpass mechanism, and to be more
immediately derived from him, seems to be an indication
that those powers, while they derive their efficacy from him,
are however in a certain degree circumscribed and regulated
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in their operations by mechanical principles ; and that they
are not to be considered as mere immediate volitions of his,
(as they are often represented,) but rather as instruments
made by him to perform the purposes for which he intended
them. If, for example, the most noble phenomena in nature
be produced by a rare elastic cethereal medium, as Sir I.
Newton conjectured, the whole efficacy of this medium must
be resolved into his power and will who is the Supreme Cause.
This however does not hinder but that the same medium
may be subject to the like laws as other elastic fluids in its
actions and vibrations; and that if its nature were better
known to us we might make curious and useful discoveries
concerning its effects from these laws. It is easy to see that
this conjecture no way derogates from the government and
influences of the Deity, while it leaves us at liberty to pursue
our inquiries concerning the nature and operations of such
a medium ; whereas they who hastily resolve these powers
into immediate volitions of the Supreme Cause, without
admitting any intermediate instruments, put an end to our
inquiries at once, and deprive us of what is probably the
most sublime part of philosophy, by representing it as
imaginary and fictitious."—Maclauhin, Account of New
ton's Disc, conclusion.
In this passage we cannot fail to recognise the expressions
of a powerful mind,—fettered, indeed, by certain meta
physical notions, yet sufficiently free to gain a clear view
of the real bearing and use of physical truth ; perhaps
designedly cautious in the language and mode of illustration
adopted.
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Note M.

p. 225.

In support of these and the like views, the writings of poets
are frequently appealed to, and with good reason, as such
ideas are properly congenial to the region of poetry ;—the
error lies in mistaking them for philosophy. Thus a wellknown and justly admired passage of Cowper, {Task,
book v. 1. 71 0,) is often cited in confirmation of the opinion
above adverted to. If thus applied, it involves the fallacy
in reasoning here exposed. The writings of that amiable
poet in general, are a favourite authority with a considerable
party for their disparagement both of natural theology and
of physical science ; a subject on which it must be manifest,
the expressions of a poet, and especially one of Cowper's
tone of mind and general acquirements, cannot be regarded
as of any weight.
In the productions of another school, whose views border
closely on the poetical, and would be unexceptionable if
honestly proposed as such, we find similar sentiments upheld.
One specimen is referred to in p. 227- In the same
publication we are warned that " they who interpret not
what men call nature by the Bible, will bring down the
Bible to the standard of nature
and that " they who
resolve every thing into secondary or physical causes, and
will not see Him who is the cause of all causes, and worketh
by all those things whose operation meets our senses, will
lose all sense for discerning His hand when Scripture plainly
declares it."—Dr. Pusey's Sermon, p. 2. If they did not
resolve everything into secondary causes, they could not
arrive at any evidence of the first ; nor again find the proofs
of the truth of Scripture.
I have referred to the principle on which this school
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grounds its pretensions, and the sentence of the church, to
which it makes its appeal, yet does not invest it with a
Divine authority ; while, with strange inconsistency or
short-sightedness, it still professes to ascribe a Divine
character to Scripture. In another publication,* I have
exposed these inconsistencies, and shown that the whole
system is a mere petitio principii. To this school I appre
hend, Mr. Irons belongs. Hence we may trace the motive
which urges him so zealously to cry down natural theology,
the use of physical science, and human reason.

Note N.

p. 230.

I will cite one instance illustrative of the confusion of
scientific and religious grounds of belief above referred to :—
Professor Gaede, of Liege, observes, that "in order
rightly to understand the voice of God in nature, we ought
to enter her temple with the Bible in our hands." This
sentiment is quoted with much approbation, and indeed
adopted as the foundation of his argument, by Mr. Kirby,
in the Introduction to his Bridgewater Treatise. To my
apprehension I must confess it is quite unintelligible. The
testimony of nature to the Divine existence and perfections
must be first received independently of the Bible, if we
would have any rational ground for believing the Bible.
To invite us to the study of natural theology with the Bible
in our hands, is exactly like recommending the student to
enter upon Euclid with Newton's Principia in his hand, or

* Remarks on a Letter to Lord Melbourne relative to Dr. Hampden, $e.
Oxford, 1836.
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to commence the study of the Greek alphabet with Homer
as a guide.
This strange confusion of ideas pervades the whole of the
author's argument in his elaborate Introduction ; notwith
standing some few excellent remarks on the right use of
Scripture as not designed to teach philosophy, (p. xix. and
xlv.) he falls into the most extraordinary inconsistency with
his own principles conveyed in those very remarks, in his
theories of the deluge, the central abyss, &c. &c.

Note O.

p. 235.

The following incident, involving the opinions of two
eminent scholars is given by the learned author of the
Parriana :—" I had once the pleasure of driving the doctor
(Parr,) a few miles into the country to visit a former pupil.
When we returned together it was a bright starlight night,
and the beauty of the scene over our heads led me to ask
him, with reference to the Mosaic record, how long, in his
opinion, those orbs had rolled and glittered. He made some
remarks on the term (created,) employed by the sacred
penman, distinguishing between creation, strictly understood,
and formation, or putting the then chaos into its present
order. I did not then admire the distinction which throws
back the creation to an indefinite period, and thrusts the
Creator from what seems his proper place ; and if Moses
should fail us here, and the same mode of criticism be
adopted in other parts of Scripture, I fear we shall have no
proof of the creation of a material world at least."
I am not quite aware to what date this anecdote belongs,
it may therefore refer to a period before the evidence of
geology was so decisive as it has since become. But under
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any circumstances the apprehension here entertained of
" thrusting the Creator from his proper place," by such
conclusions as His visible works afford, and the expression of
a dread of losing proofs of the creation from the adoption of
certain modes of interpreting Scripture, betray the want
of clear views of the evidence whether of natural or revealed
religion.

Note P.

p. 251.

As by far the clearest, shortest, and most explicit statement
of the most recent Biblico-geological views referred to, which
I have seen, I will mention an article in the Magazine of
Popular Science, No. 12, January, 1837, bearing the
signature of J. P. S., which I believe are the initials of an
eminent and learned dissenting divine. I refer particularly
to this paper, as conceiving it may possess considerable
weight with many persons ; while the tone and spirit in
which it is written is such as will secure it an impartial
perusal from all parties.
The question respecting the description of the creation is
brought into the shortest compass by looking at the precise
statement which the author gives of his own views ; he
conceives,—
1st. That "the beginning" means an indefinitely long
period during which the successive formations recognised by
geology may have taken place.
2dly. " That at a recent epoch our planet was brought
into a state of disorganization, detritus, or ruin, (perhaps
we have no perfectly appropriate term,) from a former
condition."
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3dly. That out of this condition the existing creation
took place, literally, as described, in six natural days.
The author has also expressed his positive conviction that
any real contradiction of the Scripture account by geological
phenomena must at once involve the rejection of the truth
of the whole Bible. But he contends that the above inter
pretation removes all discrepancy, and thus secures us from
the consequences otherwise fatal to religion.
He does not appear to be aware that the second of the
positions above assumed is precisely that which is absolutely
contradicted by all geological evidence.

Great weight has been attributed to certain critical
remarks by Dr. Pusey, Regius Professor of Hebrew,
(inserted as a note in Dr. Buckland's Bridgewater Treatise,
vol. i. p. 24,) on the interpretation of those expressions in
the 1st chapter of Genesis, which bear most upon the
Biblico-geological views.
While I most readily acknowledge the critical value of
remarks coming from so eminent an authority in Hebrew
literature, I cannot perceive that anything substantial is
gained by them in support of the geological version of the
passage ; or, in other words, the hypothesis that Moses was
inspired to teach geology either to the Israelites or to us.
It appears, in the first place, from Dr. Pusey's statements,
that the original word rendered "created," does not neces
sarily imply the idea of an actual calling into existence out
of nothing. This, indeed, does away with the commonly
received Scripture proof of that prevalent opinion, but bears
very little upon any geological difficulty.
In the next place, the separation of the two first verses, as
a distinct account of a primaeval formation, is considered by

NOTES.

299

Dr. Pusey to be justified on critical grounds, and a new
history of the existing creation considered to begin with the
third verse.
This (as I have already observed,) appears to me still to
leave the main contradiction untouched ; however, the
learned author considers this question of punctuation to be
important, and confirms it by an appeal to the opinions of
old writers, and to the mode of division adopted in some
early translation of the Bible ; he adds,—" This then is just
the sort of confirmation which one wished for, because, though
one would shrink from the impiety of bending the language of
God's Book to any other than its obvious meaning, we can
not help fearing lest we might be unconsciously influenced
by the floating opinions of our own day, and therefore turn
the more anxiously to those who explained Holy Scripture
before those theories existed. You must allow me to add,
that I would not define further. We know nothing of
creation, nothing of ultimate causes, nothing of space,
except what is bounded by actual existing bodies ; nothing
of time, but what is limited by the revolution of those bodies.
I should be sorry to dogmatize upon that of which it
requires very little reflection or reverence to confess that we
are necessarily ignorant. ' Hardly do we guess aright of
things that are upon earth, and with labour do we find the
things that are before us ; but the things that are in Heaven
who hath searched out ?'"— Wisd. ix. 16.
I must observe that, in the expressions here quoted, there
is a certain ambiguity which seems to leave them with a
meaning somewhat dependent on the reader's own turn of
thought. If the " floating opinions" and the " theories1' of
the day mean those of the Bible-geology school, I most cor
dially agree with the learned author in his dislike of them;
but I cannot see how a coincidence with the views of ancient
commentators can possess any weight in relation to a sub
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ject which they could not have had in view, since it was one
of which they were altogether necessarily ignorant. Nor
again am I able distinctly to understand in what manner the
latter clause of the paragraph bears upon the question. I
entirely agree with the author in his remarks on our ideas of
ultimate causes, space, and time ; but I know not to what
dogmatizing he alludes on these points, in any geological
speculations. Even the Bible-geologists in their theory of
the " days1' understood as ages, surely do not dogmatize on
any notions of time or space. Still less do rational geolo
gists refer to any metaphysical distinctions of the kind.
They merely affirm the succession in order of time, of
deposits which are arranged one on another; and of the
respective races of animals entombed in them. The quota
tion adduced at the end seems to me to refer rather to theo
logical than to physical subjects, and to put a check on
inquiries directed not to the structure of the earth, but to
the mysteries of heaven.

Note Q.

p. 254.

Among the numerous publications on the question of the
history of the creation, I have seen one of a nature in some
respects so different from most of the other speculations on
the subject, as to demand a brief notice here. It is entitled
Remarks on Dr. Buckland's View of the Mosaic Crea
tion, &c, by Eretzsepher. London, 1837- The author
(unlike most of his contemporaries,) is evidently qualified
for his undertaking by some knowledge of the subject ; or
at least refers to the conclusions of distinguished geologists
with a fair appreciation of the weight to be attached to
them, and without the smallest disposition to cavil at them
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on religious grounds. He has, in fact, in the first instance,
taken the very same general tenour of observation as that
of the present discussion ; referring, in particular, to the
strong and unanswerable argument of the absence of all
indications which must have been left of any universal
chaos in a comparatively recent period, followed by a simul
taneous creation. He has adduced the unquestionable facts
of the co-existence of recent with extinct species in the later
tertiary formations ; and has put in the most pointed man
ner, the irresistible conclusion that the supposed " last great
change, neither preceded nor was coeval with the formation
of the newer pliocene ; nor could it possibly have succeeded
that formation.1' (p. 15.) He avowedly passes by the
question " how any universal ingurgitation of the land could
be brought to pass," and hints at the utter impossibilities
which are involved in any hypothesis of this kind.
In supporting these plain inferences from facts, he has
given the valuable testimony of a professed and strenuous
advocate of religion to the necessity of honestly rejecting
all those temporizing expedients and unworthy suppressions
or disguisings of the truth, which have been so commonly
practised.
In attempting to supply the deficiencies, as he thus con
siders them, of the theory of a recent universal change cor
responding to the Mosaic creation, he is not equally happy,
nor very consistent with the spirit of his previous remarks.
He adopts, in general, the notion of the " days 1' meaning
indefinite periods ; but in the particular details seems to me
not more felicitous nor satisfactory than any of his prede
cessors, in the vain and revolting attempt to lower and
destroy the majestic imagery of the sublimest composition
in the world ; and by the introduction of a literalizing
interpretation, to torture the whole representation into a
sense which it never could have been intended to bear.
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Note R.

p. 264.

On the question of geology and Scripture, the reader will
find some interesting remarks in an article on the " Recent
Progress of Geology," &c, by Dr. T. Thomson, inserted in
Dr. R. Thomson's British Annual for 1838.
Observations on such a subject, coming from a writer so
pre-eminently distinguished in chemistry and the kindred
sciences, will be duly valued. And of the general excel
lence of their scope and tenour, I willingly express my con
viction. Did they come from a less eminent authority, I
would not stop to notice what strikes me as defective in some
parts of the reasoning. But in the present instance, my
desire to see such a subject treated solely on the unassailable
grounds of truth, must be my excuse for alluding to one or
two points which seem to me open to objection.
At the commencement of the concluding portion of his
article (p. 259,) the author says :—
" It has been affirmed by some wrong-headed or fanatical
individuals, that the facts disclosed by geology are incon
sistent with the Mosaic account of the creation ; and on
that account attempts have been made to discourage the
cultivation of geology," &c.
Here I must confess either I do not apprehend the mean
ing, or else the author must be including himself under his
own censure, since the views he has just before been broach
ing evince most indisputably those very contradictions
which he here describes as affirmed by " some wrong-headed
or fanatical individuals."
However, he next makes some excellent observations on
the objects of revelation as totally distinct from those of
science ; in which I most fully concur. But in a subsequent
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paragraph, he affirms " the cosmogony of Moses is nothing
more than this, ' In the beginning God created the heavens
and the earth,' a proposition which no man of science can
refuse to admit," &c.
Now, doubtless if " the cosmogony of Moses" were really
" nothing more than this," there would exist no difficulty,
no question on the subject. The difficulty arises entirely
from the circumstance that " the cosmogony of Moses" is
something more than this, viz., the literal description of the
six days' work. And moreover, that this is not merely
" the cosmogony of Moses," but is recorded as the Divine
declaration from Mount Sinai.
The remainder of the author's observations consist in
acutely turning the fact of successive creations of species
into an argument in favour of Christianity ; since revela
tion rests on the admission of special intervention, and these,
he argues, are cases of special intervention. On this point
I can only refer to the considerations adverted to in the
third section. We do not yet know what secondary means
may have been employed to bring about those successive
creations of species, or modifications of the forms of orga
nized life. The author also employs, for the same purpose,
the doctrine of equivocal generation. The recent researches
of Ehrenberg* have, at least, thrown great doubt on that
doctrine.

Note S.

p. 266.

I have before referred to one writer as a specimen of that
school who consider the cause of religion as unable to stand
* See his memoir in Poggendorf's Annul. XXIV., and translated in
Taylor's Foreign Scientific Memoirs, Part IV., p. 555.
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investigation ; and regard science in general, and geology in
particular, as subversive of religion ; viz., Mr. Cole, in a tract
addressed as a letter to Professor Sedgwick, but in which
he devotes two pages to myself and my fearful heterodoxies.
Of all the writers of this school with whose works I have
happened to meet, this author appears by far the most
rational and consistent. He follows out his principles to
their logical extent ; insisting rigidly on the very letter of
every part of Scripture as applying universally, he contends
not only for the historical nature of the description of the
creation, but for the obligation of the Sabbath, and for
absolute predestination. The very title, implying that geo
logy, if true, is destructive to the whole truth of revela
tion, is a startling assertion. And the whole volume is full
of such doctrines ; that to maintain geology is, in fact, infi
delity. That scientific and inspired truth are essentially
hostile to each other ; and so incompatible, that one or the
other must be rejected, &c, concessions which can but give
a palpable triumph to scepticism.
,

Note T.

p. 269.

In the able article in the Edinburgh Review, (No. cxxxi.)
on Dr. Buckland's Bridgewater Treatise, some remarks are
made on the geological discrepancies with Scripture, and the
prevailing views respecting them, which appear to me to
suggest matter for more consideration than the reviewer
seems disposed to bestow on the subject,—to those who
desire to see it treated on the basis of truth.
The article throughout exhibits the most luminous and
philosophical views of the scientific part of the inquiry ;
the writer, however, seems anxiously to avoid any precise
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discussion of the theological difficulties; and, in fact, skilfully
eludes all such questions by appealing in forcible terms to
the existing satisfaction of public opinion in Scotland on
these points, as resting on interpretations now universally
received ; and then, going off into an eloquent view of the
general scope and design of revelation as distinct from
scientific objects, he there leaves the matter. Yet in the
representation thus made, slight and general as it is, there
seems to me much of interest and demanding notice in con
nexion with the object of the present work.
After a luminous historical sketch of the progress of
geological views, the controversies which prevailed, the
hostility once excited among the Scottish clergy against the
new science, and the gradual cessation of that opposition,
the present situation of affairs is thus described (p. 14) :—
" After having for half a century ' stumbled on the dark
mountains,1 the Church is now feeding her flock on the
green pastures of the Huttonian geology. She recognises
as an impregnable truth the great principle for which
Hutton and Playfair were proscribed, and has commanded
the sacred scholar to accommodate his philology to the
Huttonian interpretation of the language of Moses." Now,
not to dwell upon the somewhat singular kind of spiritual
pasture here assigned to the Christian flock, I confess I
neither understand how the Church succeeds in enforcing
this command on the sacred scholar; nor what sort of
" philology,1' can effect the accommodation required. I'have
before adverted to the various philological attempts, which
are all manifest failures, not only in principle but even in
their critical details. I have also pointed out the actual
force of the contradictions ; and at the same time, as appears
to me, the entire independence of Christianity with respect
to them. To apply such considerations, it would seem, must
involve peculiar difficulty in the case of a church whose
X
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formularies (I believe,) are grounded upon a very express
adoption of the obligations of the Old Testament dispen
sation, and especially of the Sabbath, in accordance with
the dogmas of the Westminster Assembly. Notwithstand
ing, by some means, it seems, so completely has this accom
modation been brought about, to the satisfaction at least of
all inquirers in Scotland, that the reviewer says of Dr.
Buckland's chapter on the subject,—" To us in Scotland it
seemed a work of supererogation :" the question had been
" discussed to exhaustion during the Scottish controversy
between the rival theories. Even the pious Professor of
Divinity in our university had adopted the explanation
given by the Huttonians, and the public mind was equallj'
tranquillized."—p. 15.
The precise nature of the explanation given by the
Huttonians, and adopted by the Professor of Divinity, does
not appear. However, that the public mind should have
been tranquillized on the subject is not surprising. The
great mass of nominal believers doubtless looked on the
disclosures of geology with consternation and horror as long
as they were told that its doctrines were subversive of religion
by those who ought to know. The Professor of Divinity
had but to adopt the " Huttonian explanation," and the
Church to enjoin on its ministers the use of a corresponding
"philology," and the public thus enlightened, immediately
ceased from their outcries, either against geology, or in
support of the truth of religion, and relapsed into their
ordinary utter indifference to both.
The reviewer, however, continues in a subsequent pas
sage :—" The question, indeed, lies within a narrow com
pass. The truths of religion and science can never be at
variance. A geological truth must command our assent as
powerfully as that of the existence of our own minds, or of
the Deity himself; and any revelation which stands opposed
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to such truths must be false. The geologist has, therefore,
nothing to do with revealed religion in his scientific inquiries.
It is the office of the divine to interpret the Sacred Canon ;
and if he does this with the discrimination and learning it
demands, he will never find it at variance with the deductions
of science. If Scripture, on the contrary, be studied by
instalments, and viewed from insulated points, and interpreted
literally in its detached passages, we shall find it at variance
with itself, and shall reproduce all the heresies which have
disgraced the history of the Christian Church. But if we
look at the sacred scheme as a whole, and generalize its
individual propositions, we shall find in it a unity of doc
trine," &c.
In the general excellence of these remarks I fully acquiesce.
The observation in the first sentence is undeniable ;—truth
cannot be contrary to itself ; I would merely notice that this
seems a singular reason why the geologist should " therefore
have nothing to do with revealed truth " in his researches.
That he has not is very true ; not for this reason, but on
account of the essential independence of scientific inquiry
into the works of God, as I have before explained.
But further, it is worthy of notice with how much skill
the precise point of the contradiction is eluded under the
eloquent and undeniable generalities by which the respon
sibility is shifted on to the shoulders of the divine. His
business it is to interpret Scripture ; which, when rightly
understood, will never be found at variance with geology :
—And why ? Because when comprehensively studied it
furnishes a unity of doctrine, a spiritual law, &c., all
which great objects of revelation the writer proceeds to dilate
upon in the powerful language of just encomium through
the remainder of the paragraph.
In a general sense nothing can be more just than the
remarks here made on the principles of Scripture interpre
X 2
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tation ; yet this appears to me not a little at variance with
the literal philology before recommended.
In a more particular sense, however, I cannot but regard
the indiscriminate adoption of this " generalizing " system,
by which all the different parts of the Sacred Records are
amalgamated into one, and the distinction of their separate
applications lost sight of, as the very source of the difficulty
and objection felt on the ground of the geological discre
pancies.
There is no doubt a plausibility in the vague assertion
that geological conclusions cannot really come into collision
with religious truths :—but the facts show that in the present
instance there is such a collision ;—since the literal history
of the creation involves the primaeval institution of the
Sabbath ; a collision which no philology can prevent, no
generalities disguise ;—but it can become an objection only
from the prevalence of that system which mixes up Chris
tianity with older dispensations.
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SUPPLEMENTARY NOTE,
ON THE GEOLOGICAL EVIDENCE OF FORMER CONDITIONS
OF ORGANIZED LIFE, AND ITS UNBROKEN
SUCCESSION.

In corroboration of my remarks on the unbroken series of
changes by which the existing order of things on the globe
has been introduced, I have peculiar satisfaction in being
permitted to present my readers with the following extract
from a letter with which I have been favoured by Professor
Phillips, of King's College, London :—
" The origin of organic life upon the globe, it may,
perhaps, be impossible for geologists to fix, either with
reference to the successive times disclosed by the examination
of the earth's crust, or the geographical position ; but it is
certain that in descending the series of strata, i. c, in
ascending the stream of time, we arrive at epochs continually
less and less fertile of animal life, and finally reach a' ter
minus of this life, as judged of by the organic remains in
the rocks, before attaining the limit of geological time,
estimated in terms of the thickness and nature of stratified
deposits. This is the true geological definition of the origin
of organic life on the globe.
" If it should be asked, as is natural, were there any
previous systems of life on the globe ? I reply, this is a
matter to be considered on the evidence collected by geolo
gists as to the physical conditions under which the earlier
strata of the globe were deposited in the primaeval ocean.
Perhaps the balance of evidence, including of course that
derived from general physical considerations, is in favour of

310

NOTES.

the hypothesis that the globe was in a state unfavourable to
the development of organic life by reason of the greater
influence then exercised by its proper heat upon the pheno
mena at the surface, than after a considerable thickness of
non-conducting materials (the earlier strata,) had become
effectual in retarding the flow of heat from within. At all
events, for us, reasoning from facts observed, the origin of
our system of organic life is to be placed in the midst of
the period of primary strata.
" The earliest forms of life known to geology are not, as
might perhaps be expected, plants, but animals ; they are
not of the lowest grade of organization merely ; zoophyta
far advanced in structure, (lamelliferous corals) ; brachiopodous bivalves, of three genera, were found by myself on
Snowdon, but no distinct traces of plants. The number
of species of this early fauna is extremely small, but there
is about them no mark of inferiority,—no extraordinary
simplicity.
" From this origin of organic life there is no break in the
vast chain of organic development till we reach the existing
order of things : no one geological period, long or short,
no one series of stratified rocks, is everywhere devoid of
traces of life; the world once inhabited has apparently never
for any ascertainable period, been totally despoiled of its
living wonders ; but there have been many changes in the
individual forms, great alterations in the generic assem
blages, entire revolutions in the relative number and deve
lopment of the several classes. Thus the systems of life
have been varied from time to time to suit the altered
condition of the planet, but never extinguished ; the earth
once freed from its early inadequacy to support life accord
ing to the appointed laws of life, has since been prolific of
vegetable and animal existence.
" The proportionate number of organic forms has gone on
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even gradually (see my Guide to Geology,) augmenting from
the dozen species of the Snowdon slates, through the twelve
hundred and more species of the oolite, the four thousand
forms of the tertiary eras, to the multitudes of existing
things. The change of organic structure is also, in some
degree, proportioned to the time elapsed ; tried by the
cephalopodous mollusca, we see perish first the orthoceratites,
then the Belemnites and Ammonites, while nautilus and
sepia exist to represent this class in existing nature. The
development of the different classes of animals is usually
thought to exhibit a similar relation, as if nature had been
continually improved from the moment of the origin of life ;
but this opinion is, if taken generally, one of the least certain
of all the general notions now current, because of a radical
defect in the reasoning. This defect consists in assuming
into one induction the terrestrial and marine races of animals.
Now, as the higher forms of life are terrestrial, and the
remains of terrestrial things are only by accident mixed
with the spoils of the sea, it is no wonder that mammalia
and birds are rarely suspected even to occur among the
buried spoils of the ocean. However, the Didelphis of
Stonesfield is enough to cast a doubt on this notion, which
should be more critically examined by a logical process. It
should be inquired what is the order of development among
the marine races on one hand, and the terrestrial groups on
the other. The latter are too few, in a fossil state, to justify
any decision ; the former supply certain evidence. The
order of development is, zoophyta and brachiopodous conchifera; the same groups, with the addition of plagimyonous
conchifera, gasteropoda, cephalopoda, fishes ; the same, with
the addition of reptiles ; the same, with one solitary didel
phis ; the same, without didelphis or any other quadruped ;
the same, with marine and terrestrial quadrupeds ; existing
creation.
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" Is the present creation of life a continuation of the
previous ones,—a term of the same long series of commu
nicated being ?—I answer, Yes ! But not as the offspring
is a continuation of its parent. The present crocodiles are
not thus derived from the Teleosaurus of Caen, by indefinite
change through time and circumstance, as St. Hilaire's and
Lamarck's, (and Goethe's ?) speculations might lead to
suppose ; but the existing forms of life resemble those of
times gone by, because the general aspect of the physical
conditions of the world has always been, since the origin of
life on the globe, decidedly analogous, and they differ from
them because the co-relation of life and physical conditions
is strict and necessary, so that all the variations of these
conditions are represented in the phases of organic structure,
while all their general agreements are also represented by
the conformity of the great principles of structure in the
beings of every geological age, and the often repeated
analogies and parallelisms of series of forms, between diffe
rent geological periods, which we now hail as a law of
nature, when comparing America or Australia with Africa,
Asia, or Europe.
" We are not, then, in a different system of nature, pro
perly so called, from those which have been created and have
been suffered to pass away before the birth of man ! but in a
forward part of the same system, whose law of progression
is fixed, though from time to time the signification of the
terms varies. The full and complete system of organic
life now on the globe includes all the effects of land and sea,
warmth and cold, divided regions, and all the other things
which are the diversifying causes of nature ; and it is no
wonder if before this land was raised from the deep, and the
present distinction of natural regions was produced, there
was not the same extreme variety of natural productions.
Till that variety was occasioned on the globe it was not the
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fitting place for intellectual man that now it is ; for surely
among the other uses and co-relations of the visible creation
this is one ; by its inexhaustible diversity and ever-growing
newness to interest with a perpetual charm the growing
mind of a rational being, and lead him by a flowery path to
the full cultivation of the divine thing within him, which
raises him above all that his senses make known, and thus
to fit him for the highest contemplation of which he is
capable, viz., the relation which he bears to the unseen
Author of all this visible material world.
" Thus, to the mind of a geologist nature is one glorious
book ; one system of appointed and associated law, inde
pendent of time and exempt from change, but operating
under conditions which vary with time and place ; the past
has prepared the present, the present explains the past and
points to the future."

London :
John W. Pareer, St. Martin's Lane.
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♦HISTORY OF THE CHRISTIAN CHURCH; from the Ascension of Jesus Christ to the Conversion of Constantine. By the late
EDWARD BURTON, D.D.
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the Church an importance above every other study.
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treasures of thought, of morality, of doctrine, and of historical facts, have been drawn by succeeding ages.
» * * » There are various causes why the works, and even the names, of the Early Fathers, are almost
unknown to many Christians. » » » » To Protestant readers, one great cause, perhaps the most powerful
of all, exists, and that is, the corruptions introduced into the Roman Catholic Church, in later ages, on the
pretended basis of their authority ; the legends and miracles, interpolated with tho narratives of their lives
and deaths, and the perversion or exaggeration of their opinions.
THE ANGLO-SAXON CHURCH ; its HISTORY, REVENUES,
and General Character. By the Rev. HENRY SOAMES, M.A., Author
of the History of the Reformation.
10s. 6d.
A HISTORY OF POPERY; containing an Account of the Origin,
Growth, and Progress of the Papal Power ; its Political Influence in the European
States-System, and its Effects on the Progress of Civilization. To which are
[added, an Examination of the Present State of the Romish Church
in Ireland; a brief History of the Inquisition ; and Specimens
of Monkish Legends.
9*. Gd.
The design of this work is to trace the origin and growth of the temporal power of the popes, and its effects
on the political and social system of Europe. Doctrinal controversyis avoided, and popery is chiefly considered
in its relation to civilisation, and the progress of knowledge. The authority which the Romish Church long
held over the minds and actions of men, and the incessant efforts made to resume that power, render
it of importance that all should know how such influence was acquired, and how exercised.
HISTORY of the CHURCH of ENGLAND, to the REVOLUTION
1688. By THOMAS VOWLER SHORT, D.D.
New and Improved Edition.
In the Press.
HISTORY OF THE ENGLISH EPISCOPACY, from the Period
of the Long Parliament to the Act of Uniformity. By the Rev. THOMAS
LATHBURY, M.A.
12s.
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* THE FAMILY HISTORY OF ENGLAND, by the Rev. G. R.
GLEIG, M.A., with an extensive series of PICTORIAL
ILLUSTRATIONS.
3 Vols., 6s. 6<L each.
Thb main purpose of the Family History of England has been to unite objects which in such undertakings
are not always found to coincide; namely, to reader the study of English History not merely instructive, but
interesting and amusing. For this purpose, the greatest care has been taken to seize upon all those striking
teaturcs in the detail of events, which not only convey to the mind of the reader a vivid picture of scenes past,
but induce him to argue from effects to their causes. While the philosophy of history, therefore, is sedulously
taught, it is taught in a manner calculated to gratify both young and old, by affording to the one class ample
■cope to reflection ; to the other, matter that stirs and excites, while it conveys sound moral instruction.
Tho work is addressed to readers of all ranks and ages. It is eminently adapted for the use of Schools,
and will be found not unworthy of perusal by persons more advanced in historical information.
A HISTORY OF LONDON; from its Foundation by the Romans to
the Accession of Queen Victoria; with some account of the Progress of its Insti
tutions, and Sketches of the Manners and Customs of the People,
from the early Ages. By CHARLES MACKAY.
7*
Or the Histories of London which have hitherto appeared, some have been too voluminous and costly for the
general reader, and others too exclusively addressed to tho mere citizen, the antiquarian, or the traveller.
The object of the present Volume is to furnish in a tangible form, and at a small price, a general and popular I
view of the progress of civilization, and of the origin and progress of those events which have raised London
to its present importance. The Work, however, is not confined to a history of events, but contains graphic
pictures of the manners and customs of the people, their sports and pastimes at different periods, and the
characteristic incidents of their domestic history.
A POPULAR HISTORY OF THE REFORMATION, in
Germany, Switzerland, and Great Britain; and of its chief Promoters,
Opposers, and Victims. By THOMAS FOX.
3* 6tU
THE

STUDENT'S MANUAL OF ANCIENT HISTORY:
containing Accounts of all the principal Nations of Antiquity.
By W.C. TAYLOR, LL.D.
10*. Gd.
Thb design of this work is to supply the student with an outline of the principal events in the annals of
the ancient world, and at the same time to lead him to the consideration of the causes that produced the
principal revolutions recorded. The geographical position, natural productions, and progress of civilization, in
all the great monarchies and republics, have been diligently investigated, and their effect on the fortunes of
the state oointed out. Thus thephilosophy of history ismade to illustrate thenarrative without interruptingit.
THE STUDENT'S MANUAL OF MODERN HISTORY, by
the same Author.
In the Press.

'The CRUSADERS ; SCENES, EVENTS, and CHARACTERS,
from the Times of the Crusades. By T. KEIGHTLEY.
Two Vols., 11*.
In this work, the Crusaders, the Greeks, Turks, and Saracens of the times of the Crusaders, are set before the
view of the reader as they lived, thought, and acted. Their valour, their superstition, their ferocity, their
honour, are displayed in as strong a light as the existing historical documents permit, and accurate descriptions
and graphic illustrations exhibit the towns and scenery of Syria, and the other countries which were the
theatre of the exploits of the Crusaders.
•HISTORY OF MOHAMMEDANISM, and the PRINCIPAL
MOHAMMEDAN SECTS. By Dr. TAYLOR.
bs. 6d.
This work contains a full account of the Mohammedan traditions respecting the origin of their faith ; an
account of the political, religious, and social state of the East, when first the doctrines of Islamism were
promulgated ; a history of Mohammed's life, mainly derived from his own autobiographical notices in the
Koran: an original Mohammedan Creed; and the fullest particulars that have yet appeared in English, of
tbe leading sects that divide the Mussulmans.
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LUTHER and HIS TIMES; a History of the Rise and Progress
of the German Reformation. By the Rev. J. E. RIDDLE, M.A.a
Author of First Sundays at Church,
5s.
" Ths following account of a Pantomime, said to have been acted before the Emperor Charles the Fifth,
while attending a Diet at Augsburg, in the year 1530, conveys a striking representation of the German
Reformation in its early history and progress. A man clothed in the usual habit of a doctor of divinity, and
having the nam© Capnio (the Greek word for Reuchlin) written on his back, first came upon the scene. lie
brought with him a bundle of sticks, some crooked and some straight; and having thrown them down in the
middle of the room, he went away. . He was followed by a second, habited as a secular priest, and marked
with the name of Erasmus, who took great pains in endeavouring to put the sticks in order and to make the
crooked straight; but, finding that he laboured in vain, he shook his head sorrowfully, and quitted the scene.
Then came IV. Martin Luther, in the dress of a monk : he set fire to the crooked sticks, and, when the flame
began to rise, withdrew. Hereupon the Emperor appeared, who, seeing the crooked sticks on fire, ran into
the midst with a sword in his hand, with which ho endeavoured to extinguish the flames ; but by this means
he only increased the conflagration. At last came the Pope : he wrung his hands with terror and vexation,
and looked about despairingly for some means of quenching the disastrous flames. Two vessels stood at a
distance, one filled with oil, and the other with water. The pontiff, in his distress, laid hold of the vessel of
oil, and poured its contents upon the burning mass ; so that, the flame being nourished and roused to redoubled
fury, the mischief became irreparable."—Luther and his Times, Ch. I.
*LIVES OF EMINENT CHRISTIANS. By the Rev. R. B. HONE,
M.A., Vicar of Hales Owen.
3 Vols., 4s. 6d. each.
The paths of good men arc commonly so full of peace, and the sorrows which befall them so mercifully
softened and blessed by a sacred influence, that few more pleasing or successful ways of recommending
the fear and love of God have been found, than the publication of religious biography. With the design of
promoting so good a cause, by the blessing of God, these little volumes have been written ; and it is hoped that,
in carrying it into execution, a fresh interest may have been given to the lives of these eminent persons.
*/ This popular work is now COMPLETED, by the Publication of the THIRD
}
VOLUME, which may be had separately, to complete sets.
THE LIFE OF SIR WILLIAM JONES, by the late LORD
TEIGNMOUTH ; with Notes, Selections from his Works, and a Memoir of his
Noble Biographer. By the Rev. S. C. WILKS, M.A.
2 Vols., 10*. 6d.
Bib William Jones was not only the most eminent linguist, but in many respects one of the most remarkable
men, of the last century ; and Lord Teignmouth's Memoir of him has been justly accounted one of the most
interesting, instructive, and entertaining pieces of modern biography. * * * * To the present edition of
this popular Memoir is prefixed a notice of its lately-deceased author ; who, though highly respected as an
Oriental scholar, and raised to the peerage for his meritorious services as Governor-general of India, was
yet better known for the Christian virtues which adorned his character.
♦LIVES OF SACRED POETS; preceded by an Historical Sketch
of Sacred Poetry. By R. A. WILLMOTT, Esq.
Trinity College, Cambridge.
4s. 6d.
The first volume of these Lives presents as ample a view as its limits would permit, of the state of Sacred
Poetry in the reigns of Elizabeth, James the First, and Charles the First. Among the poets and distinguished
individuals of whom Biographical and Critical Sketches are given, may be enumerated, Southwell, Constable,
Barnes; Francis Davison, the author of some exquisite Versions from the Psalms; Donne; Browne, the
sweetest disciple of Spenser's Pastoral School; Sir John Denham ; Heywood, theauthorof the Hierarchic of
the Blessed Angels,- Sandys; Lord Bacon, the friend of Herbert; Hobbes, the philosopher, and Ben Jonson,
his associate in the translation of the Advancement of Learning; the celebrated Lord Herbert of Cherbury;
the accomplished and learned Selden; Archbishops Williams and Laud ; Lord Pembroke, the lover.and loved
of poets; Cowley, the affectionate friend of Crashaw, &c.
V The SECOND and CONCLUDING VOLUME, commencing with Milton,
and closing with Bishop Heber, thus forming a complete MANUAL of the
LIVES of the BRITISH SACRED POETS, is in the Press.
* READINGS IN BIOGRAPHY. A Selection ot the Lives of Emi
nent Men of all Nations.
4s. Gd.
The design of this work is to give an account of the lives of the Leaders in the most important revolutions
which history records, from the age of Sesostris to that of Napoleon. Care has been taken to select those
personages concerning whom information is most required by the historical student. All the lives have been
compiled from original sources ; those of the Oriental Sovereigns, especially, are taken from Oriental writers.
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UNIVERSAL MYTHOLOGY; an Account of the most important
Mythological Systems, and an Inquiry into their Origin and Connexion ;
with Considerations on the KORAN and the TALMUD. By the Rev.
HENRY CHRISTMAS, St. John's Coll, Camb.
Is.
The most eminent scholars in all ages hare made Mythology a part of their study. * * * * The Mythology of
Greece and Rome has been studied almost exclusively, though neither the most important, nor the most
interesting. Tho systems of the East and of the North, of Egypt and of China, would have illustrated the
Greek and Roman fables, have cleared up their difficulties, and explained their allegories. * * * * The great
end of studying Mythology should be, not to apply our knowledge merely to the solution of difficult passages
in classical poetry, but to the moral and mental history of mankind. * * * * This object has been attempted
in the present work.
THE EVIDENCE of PROFANE HISTORY to the TRUTH
and NECESSITY of REVELATION ; with Considerations on the Dispensa
tions preliminary to the Gospel. With Graphic Illustrations.
In the Press.
It is the object of this Work to exhibit, from traces afforded in the records and monuments, both &acred and
profane, of the ancient world, an unity of purpose maintained by the all-controlling providence of God.
The CONNEXION of NATURAL and DIVINE TRUTH ; or,
the Principles of the Inductive Philosophy, and the Study of Secondary
Causes, considered as subservient to the Proof of a First Cause and the
Evidences of Religion. By the Rev. BADEN POWELL, M.A.,
Savilian Professor of Geometry in the University of Oxford.
NATURAL THEOLOGY considered chiefly with reference to Loud
Brougham's Discourse on that subject. By the Very Rev. T. TURTON, DJO.,
Regius Professor of Divinity in the University of Cambridge, and Dean
of Peterborough.
8s.
THE ETHICAL WORKS of RALPH CUDWORTH. D.D.,
sometime Master of Christ's College, Cambridge. Now first edited with Notes, from
the original MSS. by JOHN ALLEN, M. A., Chaplain of King's College.
Part I., being a Treatise OF FREEWILL, is in the Press.
Dr. Ralph Cudworth, whose Intellectual System of the universe has raised him to a reputation to which
nothing can add, but the publication of his other writings still extant in manuscript.—Birch.
THE TRINITIES OF THE ANCIENTS. The Mythology of
the First Ages, and the Writings of the Pythagorean School, examined, with
reference to the Knowledge of the Trinity ascribed to Plato, and other
ancient Philosophers. By ROBERT MUSHET, Esq.
8s. 6d.
TWO ESSAYS; I., on CONVERSATION; II., on QUACKERY;
by an OXFORD MAN.
3s. 6rf.
On Conversation—Definition ; General Rules of Conversation ; General Faults of Conversation ;
Characteristic Traits of Men eminently gifted with Conversational Powers ; Swift's ludicrous Analogy
between Carving and Conversation. Canons of Conversation.
On Quaceery—Definition ; Professional and Literary Quacks ; Puffs of Literary Men ; Charlataneria
Er-'ditorium ; Illustrations ; Travelling Quacks ; Quackery of Books of Travels.
JOURNAL of the ROYAL ASIATIC SOCIETY of GREAT
BRITAIN and IRELAND; containing Original Papers, relative to the History,
Manners and Customs, Laws, Religion, Natural History, Arts, Commerce,
Manufactures, and Productions of the THE ORIENTAL WORLD.
Contributed by Members and Correspondents of the
Society at Home and Abroad. Published Quarterly, 6s.
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SCIENCE AND THE ARTS.
THE LIFE OF Dr. THOMAS YOUNG, F.R.S., etc., Foreign
Member of the National Institute of France. By the Rev. GEO. PEACOCK,
M.A., Fellow and Tutor of Trinity College, and Lowndes's Professor
of Astronomy and Geometry in the University of Cambridge.
Preparing for the Press.
A HISTORY of the INDUCTIVE SCIENCES, from the Earliest
Times to the Present. By the Rev. WILLIAM WHEWELL,
MX, F.R.8., etc.
Three Vols., 21. 2s.
" A just story of learning, containing the antiquities and originals of Knowledges, and their Sects,
their inventions, their traditions, their diverse administrations and managings; their flourishing, their
oppositions, decays, depressions, removes, with the causes and occasions of them ; and all other eventsconcern
ing learning, throughout all ages of the world; I may truly affirm to be wanting. The use and end of which
work, I do not so much design for curiosity or satisfaction of those that are lovers of learning ; but chiefly for
a more serious and grave purpose; which is this, in few words; that it will make learned men more wise in
the use and administration of learning."—Bacon.
A MANUAL OF CHEMISTRY, by W. T. BRANDE, F.R.S.
Prof. Chem. R.I., and of Her Majesty's Mint.
30s.
Although Three Editions of the Manual of Chemistry have already appeared, the present may he con
sidered as a new work. It has been almost wholly re-written ; everything new and important in the Science,
both in English and Foreign Works, has been embodied ; it abounds in references to Authorities ; and no pains
have been spared to render it, in every respect, valuable, as a Text-Book for the Lecturer, and as a Manual for
the Chemical Student. It contains a connected view of the present state of the Science, practical and
theoretical, and is prefaced by an Historical Seetch of the Rise and Progress of Chemical Philosophy;
it is illustrated by nearly Three Hundred Wood-Cuts, and by numerous Diagrams and Tables. It is divided
into Three Parts, forming a very thick Octavo Volume ; but it is so arranged, that each part may he bound
separately, with separate Titles and Contents. The Index is upon an extended scale, and renders the work
accessible as a Dictionary of Chemistry.
HINTS TO GAS CONSUMERS; comprising Practical Information on the following subjects :—
I. The General Properties of Coal-Gas. 11. Its Cost, as compared with other modes of niumination. III. The
Convenience, Safety, and Utility of Gas-Light. IV. Management and Economical Use of Gas. V. GasFittere and Gas-Fittings. XL Gas Stoves.
ELECTRICITY, THEORETICAL AND PRACTICAL;
With Original Experiments and Instructions in ELECTRICAL
MANIPULATION. By W. SNOW HARRIS, F.R.S., &c.
Preparing for the Press.
POWERS of the ROOTS of the NERVES, in Health and in Disease.
Likewise on MAGNETIC SLEEP. By HERBERT MAYO, Esq., F.R.S,
Senior Surgeon of the Middlesex Hospital
Is. 6d.
A HAND-BOOK for PAINTERS and PATRONS in ENGLAND;
consisting of a Series of Essays on Subjects connected with the Present State
of Painting, Painters, and Patronage, in this country.
Preparing for the Press.
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* POPULAR PHYSIOLOGY ; being a familiar Explanation of the
most interesting Facts connected with the Structure and Functions of Animals,
and particularly of Man ; adapted for general Readers. By PERCEVAL
B. LORD, M.B. With numerous Engravings.
7s. 6d.
To trace the finger of God in the works of creation, to consider "the wonders that he doeth amongst the
children of men," has ever been a source of the purest and noblest gratification,—that moral gratification
which a well-framed mind naturally experiences in contemplating Infinite Power working out the dictates of
Infinite Goodnest*,—that intellectual satisfaction which attends upon our being allowed, even imperfectly, to
comprehend some small part of the designs of Infinite Wisdom. With such a view are wo presented in this
volume, which, taking for its subject the animal body, and more peculiarly that of man, explains the various
contrivances by which he is enabled to "live, move, and have his being:" shows him, first, as consisting of
numerous sets of organs, all performing different offices, yet all conspiring with beautiful harmony for the
benefit and preservation of the whole; then views him as an individual, his organism animated by one vital
principle, and directed byone mind, situated in the midst of numberless other beings, withwhom he is destined
to maintain relations, principally by means of his external organs of sense.
* MECHANICS APPLIED TO THE ARTS. By the Rev. HENRY
MOSELEY, M.A., Professor of Natural Philosophy, King's College, London.
With numerous Engravings.
6*. 6d
This work contains treatises on the sciences of Statics and Hydrostatics, comprising the whole theory of /
Equilibrium. It is the first volume of a course of Natural Philosophy, intended for the use of those who
have no knowledge of Mathematics, or who have mode hut little progress in their mathematical reading. \
Throughout the whole, an attempt has been made to bring the principles of exact science to bear upon
questions of practical application in the Arts, and to place the discussion of them within the reach of the more
intelligent of that useful class of men who are connected with the manufactures of the country.
I ARTISANS AND MACHINERY ; the Moral and Physical Con! dition of the Manufacturing Population considered, with reference to Mechanical
Substitutes for Human Labour. By PETER GASKELL, Esq., Surgeon. 6s.
The absence of a work devoted to an examination of the Moral, Social, and Physical condition of more
than three millions of our fellow subjects, men, women, and children engaged in the arts, manufactures, and
trade of the country, has been long deemed a serious evil. The vast importance of the subject, and the
numerous interests connectedwith it, render a dispassionate inquiry not only highly desirable, but with a view
to its influence upon the community at large, absolutely necessary.
• READINGS in SCIENCE ; being familiar EXPLANATIONS of
some of the most interesting Appearances and Principles in NATURAL
PHILOSOPHY. With many Engravings.
5s.
This volume differs materially from previous publications having the same object, namely, that of rendering
the path of science easy and inviting to beginners. The chief differences will be found in the order of the
subjects, in the manner in which they are treated, in the examples by which principles are illustrated, and
in certain reflections and remarks, not generally introduced into scientific writings.
THE MAGAZINE OF POPULAR SCIENCE.
Monthly, at 2s. 6<L
This work furnishes the general reader with popular and connected views of the actual progress and condition
of the Physical Sciences, both at home and abroad. The Mechanical Arte, Dietetic Chemistry, the Structure
of the Earth, Electricity, Galvanism, Gas, Heat, Light, Magnetism, the Mathematical Sciences, Philosophical
Instruments. Itain, Steam, the Cometary System, Tides, Volcanoes, 4c., have, among many others, been
developed in original communications and discussions, abounding in the freshest facts, the most recent
discoveries, and the latest intelligence, which an -indefatigable examination of the products of Scientific
Research, at home and abroad, has been able to furnish. •
The Sciences of Astronomy, Chemistry, and Geology, are comprehensively, hut popularly, treated in a
series of papers, intended to form regular and complete Courses on those several Subjects.
Price of the First Volume, 10*., bound and lettered; the Second and Third, 15*. each.
ARCHITECTURE of the HINDUS. By RAM RAZ, Native
Judge and Magistrate at Bangalore. With Forty-eight Plates.
1/. 11*. 6d.
Published for tl.c Boyal Asiatic Society of Great Britain and Ireland.

February 1843.
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History
of
Denmark,
Sweden,ofand
Norway -- 88
" History
History
Poland
Dunlop's
of
Fiction
- - 80
Fergus's(Mrs.)
HistoryMemoir
of United
States
Grant's
and
Corre
spondenceHistory
----9
Grattan's
of Netherlands
Halsted's
Life
ofBiblical
Richard
III. -.- 10129
Horsley's
(Bp.j
Criticism
Jeffrey's
(Francis) Review
Contributions
The Edinburgh
- to-- 14
Keightley's
Outlines
of History
Laing's
Kings
of
Norway
- 1515
Macaulay's
Essays
contributed
to
The Edinburgh
Review Works
- - 18
Mackintosh's
Miscellaneous
M'Culloch's
Dictionary,
Historical,- 1818
Geographical,
and
Statistical
Mackintosh's
HistoryofofHistory
Enghnd -- 20IB
Maunder's
Treasury
Moore's
History
of
Ireland
Muller's
Mythology
-History
-- --- 222121
Nicolas's
Chronology
ofReformation
Ranke's
History
ofthe
Roberts's
Dukeofof -Monmouth
- 25242->
Rome,
History
Russell's
Correspondence
of the- 4
FourthHistory
Duke
ofof Bedford
Scott's
Scotland
- of- 26
Sismondi's History of the Fall
Roman
Empire
- 27
** Italian
Stebbing's
History Republics
ofthe
Church-- 28272S
"
History
of
Reformation
Switzerland,
History
of -- -- -- 2927
Sydney Smith's
Works
ThirlwaU's
Historv
of
Greece- -- 3030
Tooke's
ofprices
Turner'sHistory
History
of F.ngland
Wright's
Hist, of Society
in England- 3132
JUVENILE
BOOKS,WORKS.
INCLUDING
MRS. MARCET'S
Boy's
own
Book
(The)
Hawes's
Tales ----of the North Ameri- 115
can
Indians
Howitt's (Wm.) Jack ofCountry
the MillBook- 1313
Howitt'fl (Mary)Boy's
Child's
Picture- it
and Verse
Book
Ladies'
(the
Young)
Book
- 32
Marcet's
Conversations
—
On
the
History of England
- 2019
On
Chemistry
On
- - 10
On Natural
PoliticalPhilosophy
Economy
On
Physiology-- --- 201919
On Vegetable
Land and Water
"" The
Game
of Grammar -- 2020
Mary's
Grammar
"" Lessons
on
Animals,
&c. - 3020
Conversations
onReady
Language
Marryat's
Masterman
- -- 2020
"
Settlers
in
Canada
Maunder's
Universal
Class-Book
- 2123
Pycroft's(Rev.J.)EnglishReading
Summerly's
(Mrs.
Felix)
Mother's
Primer
Uncle
Peter's Fairy Tales - - 2831
MEDICINE.
Bull's
to Mothers
" Hinta
Management
of Children •- jj*
Copland's
Dictionary
of Medicine -- "8
Elliotson's
Human Notes
Physiology
Holland's
Medical
- for- l1
Lefevre's
(Sir
George)
Apology
the
Nerves
Macleod
Rheumatism
-- -- 201818
Marx andOnWillis
(Drs.) on DiBease
Pereira
On
Food
and
Diet
Reece's
Medical
Guide - -- --- 2324
Sandby
On
Mesmerism
25
Wigan
Mind (Dr.) On the Duality of the- S3

MISCELLANEOUS. Pagrs
„
Beale's
(Mis,)
Vale
of
the
Towey
Black's
Treatise onofBrewing
- --- 446
Bray's
Philosophy
Necessity
Clavers's
Forest
Collegian'sLacon
GuideLife(The) - -- -- 666
Colton's
De
Morgan On Probabilities
De Strielecki's
NewBoundaries
South Wales of-- 78
Finch's
Natural
Empires
...
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Book
of Nature - - -- 99B
Graham's
English
Guest's
Mabinojrion
- 10
Hand book
or Taste
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English Works of- 1112
II.
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Progressive
Howitt's Rural
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EnglandPlaces 13
•itsto
of Germany
"" Student-Life
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and
Domestic
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tianityExperiences
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Calendar
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The Edinburgh
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- - 14
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) on National
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(SirGeoige)
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Nerves
Letters
AmericanPhysician
Debts - --- 271616
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ofaonTraveling
Loudon's
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Lady's
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CompanionCritical- and - Historical
- - 17
Macaulay's
Essays
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Miscellaneous
Works 18IS
Marx
and Willis
(Drs.) on Decrease
ofDisease
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Mvthology
-- - -- 202227
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Letters
San-iliy
On Mesmerism
Sandford's
Church,
School, and- 2525
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Narrative
of Shipwreck -- 2627
Smith's
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Primer
Taylor's Statesmnn
-- -- -- 282931
Walker's
Chess
Studies
Wigan
On the Duality of the H2
Mind (Dr.)
-----Willoughby's
(Ladv)
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T-Iiwtufi
' Diary in Eng.- 32
Wright's
History
of- Society
NATURAL HISTORY.
Catlow's Popular Conchologv
Gray'sFiguiesofMollu-cousAnimals
" and
Mitchell's
Ornithology -- 10159
Kirby
and
Spenee's
Entomology
Lee's
- - History
- - 16
" Taxidermy
Elements
of Natural
Proceedings
of Zoological
Society -- 232H16
Stephens's
British
Coleoptera
Swainson
Study- of Natural
" On
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- - - 2929
-in Menageries
--"" Birds
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Reptiles
- 29
" Insects
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and
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Transactions
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Zoological Society- 303129
Turton's
Shells
Waterton's
Essays on Natural
Hist. 3231
Wc-atwood'sClassification
ofInsects
NOVELS AND WORKS OF
FICTION.
Carlen's Rose of Ttstclon
- 6
Doctor
(the)
- - 8
Duulnp's History
of Fiction
Houitt's
(Anna Mary)
Betrothed- H
Lovers
- - -- -- 1212
" (Mary)- Neighbours
"" President's
Home Daughters - 1212
"" Diary.
--.
TheH &c. Family,
&c. - 1212
Settlers
in Canada
Opie's (Mrs.j
Novels
-Ching Tih-- 20226
Rambles
of
the
Emperor
Trollope'sfMrs.) The Laurringtons 30
ONE-VOL. CYCLOP/EDIAS
ANDEncyclopaedia
DICTIONARIES.
Blaine's
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Sports
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Dictionary
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and Art of Medicine
- Science,
- -- 57
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Dictionary
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Encyclop.
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Pages
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and Shrubs
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Encyclop.
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Geography
Savage's
Dictionary
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New British
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British
Spirit
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Dictionary
Dictionary
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Resources
of Ireland
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Statistical
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Strong's
Greece
as
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Kingdom
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"" Greek
English
con toCustoms
NewTestament
Burder'sChristian
Oriental
- -- 555
Burns's
Philosophy
" Scripture
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of
the
New
Testament
- 88
Englishman'sHcb.&Chald.Concord.
Ford's
New Devout
Communicant
"
Century
of
Prayers
99
Hints
on
Life
11
Hoialey'fl
(Bp.) Biblical
CriticismKippis's
Collection
of Hymns,
&c. - 201215
Marriage
Gift ----Parkes's
Domestic
Duties
-- 2222
Pearson's
Prayersfrom
for Families
Riddle's
Letters
a
Godfather
- 24
Robinson's GreekiK:
EnglishLexicon
to
the
New
Testament
Sandford's
Parochialia
- - -- 252525
"*' OnFemale
Improvement
Woman
Sermon on Philosophy
the Mount (TheJ
- -- 2526
Spalding's
of
Christian
MoralsHistory of St. Paul - -- 2729
Tate's
Tayler's
Dora Melder
- -- 2929
Margaret
; -or, the-- Pearl
""M Sermons
Lady Mary; or, Not -of the- 29
WorldHistory -- 3129
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Dictionary
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Fly-fisher's Entomology 2529
Thacker'8
" Courscr'sRemembrancer
Coursing Rules - - 22
THE SCIENCES IN GENERAL
AND Introduction
MATHEMATICS.
Bakewell's
to Geology .1
Balmain's
Lessons
on Chemistry
- 3
Biatide's
Dictionary
of
Literature, and Art Science, 5

Tages5
Brewster's
Optics
Conversations
on
Mineralogy
De la Beche On
the Geology
of-- -7
Cornwall,
&c.
Donovan's
Chemistry
- - -89
Farey
On the
Steam
Engine
Fosbroke
On
the
Arts,
Manneis,
Manufactures,
andRomans
Institutions
of
the
Greeks
and
- - 109
Greener's
Science
of Gunnery
" On
the Gun
- - --- 10
Herschel's
Natural
Philosophy
" Manufactures
Astronomy -in Metal
- -- 111211
Holland's
Hunt's
ResearchesofonChemistry
Light - -- 1113
Kane'sandElements
Kater
Lardner's
Mechanics
Lardner's
Cabinet Cyclopedia
-- 1515
" Hydrostatics
and
Pneu
16
andmaticsWalker's -Electricity
""" Arithmetic
--- 151616 i
Geometry
" onTreatise
Heat -- - 1616 1
Lectures
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De
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Seaward's
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Strong's
Greece1 ravels
as a Kingdom
Von
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AND AFFAIRS.
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CATALOGUE.

ACTON (ELIZA.) -MODERN COOKERY,
In all its Branches, reduced to a System of Easy Practice. For the use of Private Families.
In a Series of Receipts, all of which have been strictly tested, and are given with the most
minute exactness. By Eliza Acton. Dedicated to the Young Housekeepers of England.
Fcp. 8vo. illustrated by woodcuts, 7s. 6d. cloth.
** It isofa toe
general
of hooks,
especially orof experiment.
treatises on science,
thatdefect
theyEliza
are Acton's
made from
otherCookery
hook.*,
instead
fjots' complaint
being
derived
from
observation
Fromandthis
* Modern
inpleasant
all its Branches
is
free.
Every
recipe
contained
in
its
six
hundred
odd
pa^es
has
been
tested
by
theujnly
but
of trial—tasting,'and
pronounced
good.
the
sameat experiment,
it is impossible
foPavolume,
critic
to form
amethod
satisfactorv
judgment
upona alongtime.
cookery-book
: andasWithout
as there
seems
least a thousand
recipes
in the
such
a
mode
of
deciding
would
take
So
far
we
can
speak
theoreticaUy
.the
book
is
a
good
book.
The
arrangement
is natural
(in and
the force-meats.
order of English
eating1
:boiled,
beginning
with soupspotted
and fish,
andandthenvegetables
proceeding
to thea
garnish
ofofgravies,
sauces,
Roast
and
made-dishes,
meats,
follow;
long
list
pies,
puddings,
confectionery,
and
what
not,
bring
up
the
rear.
British
is
the
system
upon
which
whole is based : the methods are clearly described, and seem founded on chemical principles."—Spectator. the
ADAIR (SIR R0BERT).-AN HISTORICAL MEMOIR OF A
MISSION to the COURT of VIENNA in 1806. By the Right Honourable Sir Robert Adaje,
G.C.B. With a Selection from his Despatches, published by permission of the proper
Authorities. 8vo. ISs. cloth.
Sir Robert
MemoirtheDeeds
no and
commendation.
obvious utility,
the nature of its contents, and
the" name
of theAdair's
author,valuable
will command
notice
appreciation Its
of statesmen
and historians."—AnuMjniK.
ADDISON.-THE KNIGHTS TEMPLARS.
By C. G. Addison, Esq., of the Inner Temple. 2d Edition, enlarged. Square crown 8vo. with
Illustrations, 18s. cloth.
ADDISON.-THE TEMPLE CHURCH IN LONDON:
Its History and Antiquities. By C. G. Addison, Esq., of the Inner Temple ; Author of
" The History of the Knights Templars." Square crown 8vo. with Six Plates, 5s. cloth.
Also,
A FULL AND COMPLETE GUIDE, HISTORICAL AND DESCRIPTIVE, TO THE TEMPLE
CHURCH. (From Mr. Addison's " History of theTempleChurch.") Square cr. 8vo. 1s. sewed.
AIKIN.-THE LIFE OF JOSEPH ADDISON.
Illustrated by many of his Letters and Private Papers never before published. By Lucy
Aiein. 2 vols. post 8vo. with Portrait from Sir Godfrey Kneller's Picture, 18s. cloth.
ALLAN.-A PICTORIAL TOUR IN THE MEDITERRANEAN;
Comprising Malta, Dalmatia, Turkey, Asia Minor, Grecian Archipelago, Egypt, Nubia, Greece,
Ionian Islands, Sicily, Italy, and Spain. By J. H. Allan, Member of the Athenian Archaeo
logical Society, and of the Egyptian Society of Cairo. Imperial 4to. with upwar4s of Forty
Lithographed Drawings, and 70 Wood Engravings, £3. 3s. cloth.
AMY HERBERT.
By a Lady. Edited by the Rev. William Sewell, B.D. of Exeter College, Oxford.
2d Edition, 2 vols. fcp. 8vo. 9s. cloth.
" ' Amy Herbert"
paints
nature
the higher
life. Itclasses,
is by 'aandLady,*
for whose
Sewell
is sponsor.
It ii
admirably
adapted for
theRemembrances.
young ofto the
we sincerely
hopesoundness
it may notMr.be the
fair author's
last pro
duction.''—Christian
BAILEY-ESSAYS ON THE PURSUIT OF TRUTH,
And on the Progress of Knowledge. By Samuel Bailet, Author of " Essays on the For
mation and Publication of Opinions," "Berkeley's Theory of Vision," &c. 2d Edition,
revised and enlarged. 8vo. 9s. 6d. cloth.
BAKEWELL.-AN INTRODUCTION TO GEOLOGY.
Intended to convey Practical Knowledge of the Science, and comprising- the most important
recent discoveries ; with explanations of the facts and phenomena which serve to confirm or
invalidate various Geological Theories. By Robert Barewell. Filth Edition, considerably
enlarged. 8vo. with numerous Plates and Woodcuts, 21s. cloth.
BALMAIN.-LESSONS ON CHEMISTRY,
For the use of Pupils in Schools, Junior Students in Universities, and Readers who wish to
learn the fundamental Principles and leading* Facts: with Questions for Examination,
Glossaries of Chemical Terms and Chemical Symbols, and an Index. By William H.
Balmain. With numerous Woodcuts, illustrative of the Decompositions. Fcp.Svo. 6s. cloth.
BAYLDON.-ART OF VALUING RENTS AND TILLAGES,
And the Tenant's Right of Entering and Quitting Farms, explained by several Specimens of
Valuations; and Remarks on the Cultivation pursued on Soils in different Situations
Adapted to the Use of Landlords, Land-Agents, Appraisers, Farmers, and Tenants. By
J.S. Bavldon. 6th Edition, corrected and revised. By John Donaldson, Land-Steward,
Author of " A Treatise on Manures and Grasses." 8vo. 10s. 6d. cloth.
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BEALE (ANNE).-THE VALE OF THE TOWEY;
On, Sketches in South Wales. By Anne Bbale. Post 8vo. 10s. 6d. cloth.
Beale has
beenmanners
sojourning
inrustic
the population,
Vale of theTowey;
and
hasofthrown
ofThese,
its scenery,
And
her"MUs
observations
on
the
ofinItswhich
intoto the
form
abecome
seriesherconnected
ofenjoyment
sxetches.together,
either
by
original
design,
or
by
the
mode
she
happened
cast
them,
as
the
book
proceeds,
of thesmooth
characters,
and great
fortunes
involved
love-match,—which,like
all other
love, does bynotmeans
run quite
to its incidents,
ending. The
merit
ofher inbooka rural
is its truth
; which leaves a strong■
im
pression on the reader's mind."—Spectator.
BEDFORD CORRESPONDENCE. - CORRESPONDENCE OF
JOHN, FOURTH DUKE OF BEDFORD, selected from the Originals at Woburn Abbey:
with Introductions by Lord John Russell.
8vo. Vol. 1 (1742-48), 18s. cloth ; Vol. 2 (1749-60), 15s. cloth.
" The second t■ivolume
of thisof George
publication
correspondence
the periodquestion
from theonPeace
Aix-la-Chapelle
the death
II. includes
Its most aremarkable
portionhaving
bearsrelation
upon antoimportant
whichof
there
exist and
somePitt,
differences
ofThe
opinion
atrespecting
the presentthetime,
viz.of the
intrigues
which
led to the junction
of the
Duke of
Newcastle
in
1757.
letters
state
Iieland
under
the
Viceroyalty
of
the
Duke
of
Bedford,
also here, are not a little interesting."—Morning Herald.
BELL.-LIVES OF THE MOST EMINENT ENGLISH POETS.
By Robert Bell, Esq. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
BELL.-THE HISTORY OF RUSSIA,
From the Earliest Period to the Treaty of Tilsit. By Robert Bell, Esq. 3 vols. fcp. 8vo.
with Vignette Titles, 18s. cloth.
BIOGRAPHICAL DICTIONARY
Of the Society for the Diffusion of Useful Knowledge. Half-volumes 1 to 7 (Aa to
Az-zubeydi, comprising; the letter A), 8vo. 12s. each, cloth.
*»* Published Quarterly,—The work will probably not exceed Thirty Volumes.
" Weofuniformity.
have carefullyThere
examined
the articles
under letter
A, nowa judicious
completed,apportioning
and have no reason
complain ofto any
want
seems
havetobeen,
the
space,tohad
according
the
importance
of thewasindividual.
Intotoorder
secureona private
this whole,
necessarv
uniformity,
apublishers.
society,ofwhich
no pecuniary
profit
as
its
end,
more
likely
succeed
than
publisher,
or
body
of
In
style,
execution,
and
completeness,
the
lives
are
far
superior
to
those
of
any
biographical
dictionary
with
which
we
are
acquainted.
The
only
one, indeed,
with which,
forthecompleteness,
it[The
can bereviewer
compared,
is the aFrench
* Biographie
Universelle,'
but in
this
respect
it has
greatlyand
advantage."
institutes
comparison
in favour
of the
English
work,
too long
toonlybeveryfor
quoted,
ends
hisbutparagraph
as follows
:]—So
that the
Society's
Dictionary
must
be regarded
asfuller
a labour
not
Great
Britain,
for
Europe.—In
all
the
articles
there
are
two
points
in
which
they
are
more accurate
any previous
work offrom
the kind
; andthethese
are, the
dates, and
places
of publi
cationand
of books,
and theirthan
editions,
and the sources
whence
materials
havetitles,
been derived
for the
biography."
Athekjccx.
BLACK.-A PRACTICAL TREATISE ON BREWING,
Based on Chemical and Economical Principles: with Formulae for Public Brewers, and
Instructions for Private Families. By William Blace. Third Edition, revised and cor
rected, with considerable Additions. The Additions revised by Professor Graham, of the
London University. 8vo. 10s. 6d. cloth.
" I takeBlack,
occasion,
in concluding
article, toinrefer
my readersHis
to the
Treatise
on Brewing,'
by Mr.
William
a gentleman
of muchthisexperience
the business.
little' Practical
work contains
a great
deal of useful
in
formation."—Dn.
UftE'a Supplement
to his " Dictionart."
BLAINE.-AN ENCYCLOPEDIA 0E RURAL SPORTS ;.
Or, a complete Account, Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing,
Racing, and other Field Sports and Athletic Amusements of the present day. By Delabere
P. Bla i n e, Esq. Author of " Outlines of the Veterinary Art," " Canine Pathology," &c. &c.
Illustrated by nearly 600 Engravings on Wood, by K. Branston, from Drawings by Aiken,
T. JLandseer, Dickes, &c. 1 thick vol. 8vo. £1. 10s. cloth.
BLAIR'S CHRONOLOGICAL AND HISTORICAL TABLES,
From the Creation to the present time : with Additions and Correct ions from the most authen
tic Writers ; including the Computation of St. Paul, as connecting the Period from the Exode
to the Temple. Under the revision of Sir Henry Ellis, K.H., Principal Librarian of the
British Museum. Imperial 8vo. 31s. 6d. half-bound morocco.
m The student of history, long accustomed to the Doctor's ponderous and unmanageable folio, will rejoice over this
handsome
YOlume.
It is the revival
andofenlargement,
a far moreadditions
compacttoandouravailable
formandthan
the
original,
ofand
thehandy
celebrated
' Chronological
Tables'
Dr.
Blair.planItiniscomprises
own time,
correc
tions
from
the
most
recent
authorities.
The
outline
of
the
faithfully
preserved
and
carried
out,
with
every
improvement of which it was susceptible."—Examiner.
BL00MFIELD.-HIST0RY OF THE PELOPONNESIAN WAR.
By Thucydidbs. A New Recension of the Text, with a carefully amended Punctuation; and
copious Notes, Critical, Philological, and Explanatory, almost entirely original, but partly
selected and arranged from the best Expositors : accompanied with full Indexes, both of
Greek Words and Phrases explained, and matters discussed in the Notes The whole illus
trated by Maps and Plans, mostly taken from actual surveys. By the Rev. S. T. Bloom field,
D.D. F.S.A. 2 vols. 8VO. 38s. cloth.

PRINTED FOR L0N6MAN, BKOWN, AND CO.
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BLOOMFIELD.-HISTORY OF THE PELOPONNESIAN WAR.
By Thucydides. Newly translated into English, and accompanied with very copious Notes,
Philological and Explanatory, Historical and Geographical. By the Rev. S. T. Bloomfield,
D.D. F.S.A. 3 vols. 8vo. with Maps and Plates, jfc2. 5s. boards.
BLOOMFIELD.-THE GREEK TESTAMENT :
With copious English Notes, Critical, Philological, and Explanatory. By the Rev. S. T.
Bloomfield, D.D. F.S.A. 5th Edition, improved. 2 vols. 8vo. with a Map of Palestine,
cloth.
BLOOMFIELD -COLLEGE & SCHOOL GREEK TESTAMENT ;
With English Notes. By the Rev. S. T. Bloomfield, D.D. 3d Edition, greatly enlarged,
and very considerably improved, 12mo. 10s. 6d. cloth.
BLOOMFIELD -GREEK AND ENGLISH LEXICON TO THE
NEW TESTAMENT: especially adapted to the use of Colleges, and the Higher Classes in
Public Schools; but also intended as a convenient Manual for Biblical Students in general.
By Dr. Bloom field. 2d Edition, much enlarged, and in all respects very greatly improved.
12mo. on wider paper.
[In the press.
BOY'S OWN BOOK (THE) :
A Complete- Encyclopaedia of all the Diversions, Athletic, Scientific, and Recreative, of Boy
hood and Youth. 20th Edition, square 12mo. with many Engravings on Wood, 6s. boards.
BRANDE.-A DICTIONARY OF SCIENCE LITERATURE,
AND ART; comprising the History, Description, and Scientific Principles of every Branch
of Human Knowledge; with the Derivation and Definition of all the Terms in General Use.
Edited by W. T. Brands, F.R.S.L. & E. ; assisted by Joseph Cauvin, Esq. The various
departments are by Gentlemen of eminence in each. 1 very thick vol. 8vo. illustrated by
Wood Engravings, £Zt cloth.
BRAY.-THE PHILOSOPHY OF NECESSITY;
Or, the Law of Consequences as applicable to Mental, Moral, and Social Science. By Charlih
Bray. 2 vols. 8vo. 15s. cloth.
BREWSTER.-TREATISE ON OPTICS.
By Sir David Brewster, LL.D. F.R.S., &c. New Edition. Fcp. 8vo. with Vignette Title,
and 176 Woodcuts, 6s. cloth.
BUDGE (J.)-THE PRACTICAL MINER'S GUIDE;
Comprising a Set of Trigonometrical Tables adapted to all the purposes of Oblique or Diagonal '
Vertical, Horizontal, and Traverse Dialling ; with their application to the Dial, Exercise of
Drifts, Lodes, Slides, Levelling, Inaccessible Distances, Heights, &c. By J. Budge. New
Edition, 8vo.
[In the press.
BULL.-THE MATERNAL MANAGEMENT OF CHILDREN,
in HEALTH and DISEASE. By T. Bull, M.D. Member of the Royal College of Physicians,
Physician-Accucheur to the Finsbury Midwifery Institution, Author of " Hints to Mothers
for the Management of their Health during Pregnancy and in the Lying In Room." A New
Edition, revised and enlarged. Fcp. 8vo. 7s. cloth.
*#* The whole work hasbeen carefully revised, a considerable portion entirely re-written, and
several
new sections
" Excellent
guides, andadded.
deserve to be generally known."—Johnson's Medico-Ciiirurgicax Review.
BULL -HINTS TO MOTHERS,
For the Management of Health during the Period of Pregnancy and in the Lying-in Room ;
with an Exposure of Popular Errors in connection with those subjects. By Thomas Bull,
M.D. Physician Accoucheur to the Finsbury Midwifery Institution, &c. &c. 4th Edition,
revised and considerably enlarged. Fcp. 8vo. 7s. cloth.
BURDER.-ORIENTAL CUSTOMS,
Applied to the Illustration of the Sacred Scriptures. By Samuel Burder, A.M. 3d Edit,
with additions. Fcp. 8vo. 8s 6d. cloth.
Houses and Tents—Marriage—Children—Servants—Food and Drink—Dress and ClothingPresents and Visiting—Amusements—Books and Letters—Hospitality—Travelling—Respect
and Honour—Agriculture—Cattle and Beasts — Birds, Insects, and Reptiles—Fruit and Wine
—Kings and Government—War—Punishments—Religion—Time and Seasons—Medicine—
Funerals, &c.
BURNS.-THE PRINCIPLES OF CHRISTIAN PHILOSOPHY;
containing the Doctrines, Duties, Admonitions, and Consolations of the Christian Religion.
By John Burns, M.D. F.R.S. 5th Edition. 12mo. 7s. boards.
Man is created for a Future State of Happiness; on the Means by which a Future State of
Happiness is procured ; of what is required of Man that he may obtain a Future State of
Happiness ; of the Nature of the Future State of Happiness ; ofthe Preparation for the Future
State of Happiness ; of Personal Duties ; of Relative Duties ; of the Duties Men owe to God ;
of the Admonitions and Consolations afforded by the Christian Religion.
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BURNS -CHRISTIAN FRAGMENTS;
Or,
Remarks
on of
theSurgery
Nature,inPrecepts,
and Comforts
of Religion.
M.D.
F.R.S,
Professor
the University
of Glasgow.
Author By
of John
"The Burns,
Principles
of■
Christian Philosophy." Fcp. 8vo. 5s. cloth.
" We
recommend
this volume
with sincere pleasure to our readers, aa an admirable manual of devotion, and a
safe
companion
in seasons
of distress."—AtsUUMTK.
BUTLER.-SKETCII OF ANCIENT & MODERN GEOGRAPHY.
By Samuel Butler, D.l). late Lord Bishop of Lichfield and Coventry; and formerly Head
Master of Shrewsbury School. New Edition, revised by his Son. 8vo. 9s. boards.
The present edition has been c.m-fullv revised by the author's son, and such alterations introduced as continually
progressive
discoveries
information rendered necessary. Recent Travels have been constantly*
and the latest infori
suited
where
anv doubt
ancient
and jmodern
part.or difficulty seemed to require it ; and some additional matter has been added, both in the
BUTLER.-ATLAS OF MODERN GEOGRAPHY.
By the late Dr. Butler. New Edition ; consisting of Twenty-three coloured Maps, from a
New Set of Plates ; with an Index of all the Names of Places, referring to the Latitudes and
Longitudes. 8vo. I2s. half-bound.
BUTLER-ATLAS OF ANCIENT GEOGRAPHY.
By the late Dr. Butler. Consisting of Twenty-three coloured Maps ; with an Index of all
the Names of Places, referring to the Latitudes and Longitudes. New Edition. 8vo. 12s. hbd.
*»* The above two Atlases may be had, half-bound, in One Volume, 4to. price 24s.
CALLCOTT.-A SCRIPTURE HERBAL.
With upwards of 120 Wood Engravings. By Lady Callcott. Square crown 8vo. 25s. cloth.
Herbal isareexecuted
in ailly
veryenumerated
meritoriousandanddescribed,
interesting
manner.
All
the vegetable
productions
Inof"the
theThevarious
Scriptures
alphabetic
and
the texts
in aswhich
they occur
cited ; thementioned
properties
plants
are
stated
under
each,
and,
where
critical
opinions
differ
to
their
identification,
compared,
with
the
authoress'sjudgment
on
the
conflicting
testimony.
Beautiful
woodcuts
illustrate
all
the
specimens,
whilstu
the
authoress's
travels havequotations
enabled herandto reflections
offer manytooriginal
remarks
ofpoints
an interesting
kind.and Finally,
the pleasing
whole
seasoned
with appropriate
relievecould
the drier
of inquiry,
blendof the
with
(lie
instinctive,
in
an
elegant
style,
than
which
nothing
be
better
adapted
to
the
nature
the
volume
and
when we have added
that the book is altogether ax excellent Bible Companion, we can bestow no higher:
praise."—Literary
Gazette.
CATL0W.-P0PULAR C0NCH0L0GY;
Or, the Shell Cabinet arranged: being an Introduction to the Modern System of Conchology :
with a sketch of the Natural History of the Animals, an account of the Formation of the Shells,
and a complete Descriptive List of the Families and. Genera. By Agnes Catlow. Fcp. 8vo,.
with 312 Woodcuts, 10s. 6d. cloth.
"only
Thisfrom
admirable
little work
is designed
facilitate
study ofrelations
natural with
history,
daily becoming
more attractive,
not
its intrinsic
interest,
but alsotowhich,
from
its the
multiplied
geology.
Itsimplicity
will furnish
themethod,
young
entomologist
with
an
elementary
manual,
though
scientific
in
its
form,
is,
by
the
of its
and
the
familiarity
of
its
style,
calculated
effectually
to
assist
him
in
the
early
steps
of
his
progress
in
this
fascinating
pursuit."—St.
Chronicle.
" A pleasant,James's
useful, and
well-illustrated volume."—Jameson's Ebdt. Philos. Journal.
CHALEN0R.-P0ETICAL REMAINS OF MARY CHALENOR.
Fcp. 8vo. 4s. cloth.
are sweetly
natural ; and, though onGazette.
topics often sung, breathe a tenderness and melancholy which
are"atThe
oncepoems
soothing
and consolatory."—Literary
CHALENOR.-WALTER GRAY,
A Ballad, and other Poems. 2d Edition, including the Poetical Remains of Mary Chalenor.
Fcp. 8vo. 6s. cloth.
" As the simplewith
and spontaneousor effusions
ofa
with feelings
renderhomes
the fireside
happy,
and
theymind
may apparently
with benefitfilled
be received
into which
the ' happy
of Kngland,'
and untinctured
offered as a gift toaffectation
the youthful verbiage,
of both sexes."—Chambers's
Edinbckoh
Journal.
CLAVERS.-FOREST LIFE.
By Mary Clavebs, an Actual Settler; Author of "A New Home, Who '11 Follow?" 2 vols,
fcp. 8vo. 12s. cloth.
COLLEGIAN'S GUIDE (THE) ;
Or, Recollections of College Days, setting forth the Advantages and Temptations of a Univer
sity Education. By **** ******, M.A.
College, Oxford. Post 8vo. 10s. 6d. cloth.
" Athat
volume
ofinthishiskind
hasonlonghisbeen
wanted.
It traces
amusingly
the course
of the student,
from
the firstthediscus
sion
arises
family
going
to
college
till
his
preparation
for a first-class
man.
Itcourses
details
first;
steps
that
should
be
taken,
gives
the
characters
ofthe
several
colleges,
prescribes
modes
of
life
and
of study
establishes
intelligible
beacons
against
the
shoals
and
quicksands
of
idleness
and
dissipation,
and
debt,
and
draws
the
beau-ideal
of a first-rate
collegian.
This knowledge
isspirit
thrown
of actual
occurrence,
being
the
result
ofbe the
writer's
own
experience
andcollege
observation.
The
ofwritten
theintobook-thelively,
is form
excellent
; and
the book itself
cannot
fail
to
useful.
All
the
chapters
on
life
are
admirably
without
exaggeration
;
practically
useful,
; discursive
and various,
yet him,
all tending
to the object
character,of
keepingyethimvery
fromamusing
discreditable
practices,
and fitting
by ajudicious
courseofofelevating
study, forthethecollegian's
highest pursuits
hfe."—Britannia.
C0LT0N.-LAC0N ; OR, MANY THINGS IN FEW WORDS.
By the Rev. C. C. Colton. New Edition. 8vo. 12s. cloth.
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CONVERSATIONS ON BOTANY.
9th Edition, improved. Fcp. 8vo. 22 Plates, 7s. 6d."cloth ; with the plates coloured, 12s. cloth.
Theofobject
ofnative
this country,
work is tobyenable
childrento them,
and young
persons tomanner,
acquirethea principles
knowledgeofoftlietheLirina,an
vegetableSystem
producof
tions
tKeir
introducing
in aisfamiliar
Botany.
For
this
purpose,
the
arrangement
of
Linnxus
briefly
explained
;
a
native
plant
of
each
class*
with a
few
exceptions,
foreign
species. is examined, and illustrated by an engraving; a short account is added of some of the principal
CONVERSATIONS ON MINERALOGY.
With Plates, engraved by Mr. and Mrs. Lowry, from Original Drawings. 3d Edition, en
larged. 2 vols. 12mo. 14s. cloth.
COOLEY.-THE HISTORY OF MARITIME AND INLAND
DISCOVERY. By W. D. Coolev, Esq. 3 vols. fcp. 8vo. with Vignette Titles, 18s. cloth.
COPLAND.-A DICTIONARY OF PRACTICAL MEDICINE ;
comprising General Pathology, the Nature and Treatment of Diseases, Morhid Structures,
and the Disorders especially incidental to Climates, to Sex, and to the different Kpochs of
Life, with numerous approved Formula? of the Medicines recommended. By James Copland,
M.D., Consulting Physician to Queen Charlotte's Lying-iu Hospital ; Senior Physician to the
Royal Infirmary for Children ; Member of the lloyal College of Physicians, London; of the
Medical and Chirurgical Societies of London and Berlin, &c. Vols. 1 and 2, 8vo. JSZ, cloth ;
and Part 9, 4s. 6d.
*** To be completed in one more volume.
CROCKER'S ELEMENTS OF LAND SURVEYING.
Fifth Edition, corrected throughout, and considerably improved and modernized, hyT. G.
Bunt, Land Surveyor, Bristol. To which are added, TABLES OF SIX-FIGURE LOGA
RITHMS, &c., superintended by Richard Farley, of the Nautical Almanac Establishment.
Post 8vo. 12s. cloth.
The
entirely revised,
and
much
new matter
added ; both
therewith
are and
new without
chapters,theconaid
verywork
full throughout
and minuteTheisDirections
relating
toEstates,
the
modern
}Casting
r:i< ticehasorofbeen
Surveying,
oftaining
angular
instruments.
method
of
Plotting
and
Computing
their
Areas,
are
described, &c.
&c. The chapter on Levelling also is new.
CROWE.-THE HISTORY OF FRANCE,
From the Earliest Period to the Abdication of Napoleon. By E. E. Crowe, Esq. 3 vols. fcp.
8vo. with Vignette Titles, 18s. cloth.
DAHLMANN.-HISTORY OF THE ENGLISH REVOLUTION.
By F. C. Dahlmann, late Professor of History at the University of GOttingeu. Translated
from the German, by H. Evans Lloyd. 8vo. 10s. 6d. cloth.
" Professor
Dthlmann's
book is, in short,
a rapidthe sketch
of the
of what wesettlement
call the Modern
of Engof
land,
fromtheit'sThird.
start atWethehave
Coronation
of Henry
Seventh,
to itswhole
intermediate
at theHistory
Coronation
William
no
English
summary
of
the
history
it
relates,
so
brief,
compendious,
and
impartial
M.
is aalmost
very earnest
as well asmarch
intelligent
; and isthestartliiigly
steady advance
of thein popular
in Eng
land,Dahlmann
through
uninterrupted
of twowriter
centuries,
reflected
lm clear principle
and transparent
relation.
Mr. anLloyd's
translation
is very well executed."—Examinee.
DAVY (SIR HUMPHRY).-ELEMENTS OF AGRICULTURAL
CHEMISTRY, in a Course of Lectures. By Sir Humhhry Davy. With Notes by Dr. John
Davy. 6th Edition. 8vo. with 10 Plates, 15s. cloth.
Contents: — Introduction
— The General
of Matter
influenceon Vegetables—Manures
Vegetation — The Organization
Plants—Soils—Nature
and Constitution
ofOrigin,
thePowers
Atmosphere,
andwhich
its influence
of Vegetableof
and
Animal
Origin—Manures
of
Mineral
or
Fossil
Manures—Improvement
of
Lands
by
Burning—Experi
ments on the Nutritive Qualities of different Grasses, &c.
DE CUSTINE. -RUSSIA.
By the Marquis De Custine. Translated from the French. 2d Edition. 3 vols. post 8vo.
31s. 6d. cloth.
" Weaccurate
are inclined
to think—and
acondition
painful reflection—that
Mons.
De Custine's
remarkable
volumes exception.
contain a
more
account
of thepenetrated
stateitandisthrough
ofsuperficial
Russia thanglitter
any other
work ofarray
recent
date,have
without
The
hastravellers
manifestly
thatdefects
and
gorgeous
which
blindedis.theTo'do
eyes
ofthistooinauthor
many
to
the
imperfections
and
of
this
great
empire,
and
has
shewn
it
as
it
really
the
case
of
Russia
requires
many
and
favourable
opportunities
of
observation,
considerable
shrewdness,
and
a
courage
and
determination
not; and
easilythe toresult
be daunted;
all
which
Mons.
De desirous
Custine tohasknow
proved
himself
to have
possessed
initanwould
eminent
degree
is, a towork
which
those
whoto are
Russia
as it really
is,
and
not
as
fain
impose
itself
on
the
world
be,
would
do
well
consult.
W
.
promise
our
readers
equal
surprise and pleasure from the perusal of his very clever book."—Gentleman's Magazine.
DE LA BECHE.-REPORT ON THE GEOLOGY OF CORNWALL, DEVON, and WEST SOMERSET. By Henry T. De la ISkche, F.R.S. &c,
Director of the Ordnance Geological Survey. Published by Order of the Lords Commissioners
of H.M. Treasury. 8vo. with Maps, Woodcuts, and 12 large Pates, 14s. cloth,
DE MORGAN—AN ESSAY ON PROBABILITIES,
And on their Application to I,ife Contingencies and Insurance Offices. By Aug. de Morgan,
of Trinity College, Cambridge. Fcp. 8vo. with Vignette Title, 6s. cloth.
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DE STRZELECKI (P. E.)-THE PHYSICAL DESCRIPTION
of NEW SOUTH^WALES and VAX DIEMAN'S LAND, iiy P. E. De Strzelecei. Svo.
[/« the
press.
','autliorV
This work
is thehiive
resultbeenof fire
years'in personal
observations, collected
during
a last
journev
of 7,000
miles
on foot.
The
labours
notutd
various
Pailiumentary
Papers,
and
in
trie
Address
of
the
President
of
the
Gt
oirraphical
Socu-ty
;
they
also
met
with
the
most
curdial
approbation
of
the
Secretary
of
State
for
the
Colonies,
of tht ir Ex. Ex. the Governors Sir George Gipps and Sir John franklin, and of the Colonists themselves.
DOCTOR (THE), fa.
5 vols. post 8vo. ±2. 12s. 6d cloth.
" Admirably
as thesecrosy
mysteryonofthethesubject.
* Doctor'Thehasauthor
been prcservrd
up
to the: present
moment, there
is no
longerbefore
any
reason
forillness
alTectini*
is Robert
Southey
he
acknowledged
thefrom
fact
shortly
his
last
to
his
most
confidential
friend,
an
M.P.
of
high
character.
In
a
private
letter
Mrs.
Southey,
dated February
21,and1843,thatsheSouthey
not only
statesforward
the fact,
adds that
the greater
partit ofas aa contributor
sixth volume had gone
through
the press,
looked
to thebutpleasure
ofBell,
drawing
into
full authority
to affirm
that her husband
is the author."—Robert
Esq.her
in The
Story Teller. ; giving her
DODDRIDGE.-THE FAMILY EXPOSITOR;
Or, a Paraphrase and Version of the New Testament : with Critical Notes, and a Practical
Improvement of each Section. By P. Dodduidge, D.D. To which is prefixed, a Life of the
Author, by A. Kirns, D.D. F.R.S. and S.A. New Edition, 4 vols. Svo. 4fl. 16s. cloth.
DONOVAN -TREATISE ON CHEMISTRY.
By M. Donovan, M.R.I.A. Fourth Edition. Fcp. Svo. with Vignette Title, 6s. cloth.
DONOVAN- A TREATISE ON DOMESTIC ECONOMY.
By M. Donovan, Esq. M.K.I.A. Professor of Chemistry to the Company of Apothecaries in
Ireland. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
DOVER-LIFE OF FREDERICK II. KING OF PRUSSIA.
By Lord Dover. 2d Edition. 2 vols. 8vo. with Portrait, 28s. boards.
DRUMMOND.-FIRST STEPS TO BOTANY,
Intended as popular Illustrations of the Science, leading; to its study as a branch of general
education. By J. L. Drum.mono, M.D. 4th Edit. 12mo. with numerous Woodcuts, 9s. bds.
DUNHAM.-THE HISTORY OF THE GERMANIC EMPIRE.
By'Dr. Dunham. 3 vols. fcp. 8vo. with Vignette Titles, 18s. cloth.
The History ok Europe during the The History of Poland. By Dr.
Middle Ages. By Dr. Dunham. 4 vols.
Dunham. Fcp. 8vo. with Vignette Title,
fcp. 8vo. with Vignette Titles, £1. 4s. cloth.
6s. cloth.
Lives of the Early Writers
The History of Spain and Portugal. The
of Great Britain. By Dr. Dunham,
By Dr. Dunham. S vols. fcp. 8vo. with
R.
Bell,
Esq. &c. Fcp. Svo. with Vignette
Vignette Titles, jffl. 10s. cloth.
Title, 6s. cloth.
The History of Sweden, Denmare, The Lives of British Dramatists.
By Dr. Dunham, R. Bell, Esq. &c. 2 vols,
and Norway. By Dr. Dunham. 3 vols.
fcp. 8vo. with Vignette Titles, 12s. cloth.
fcp. 8vo. with Vignette Titles, 18s. cloth.
DUNLOP (JOHN).-THE HISTORY OF FICTION :
Being a Critical Account of the most celebrated Prose Works of Fiction, from the earliest
Greek Romances to the Novels of the Present Age. By John Dunlop. A New Edition, in
1 vol.
[In the press.
ELLIOTSON -HUMAN PHYSIOLOGY:
With which is incorporated much ofthe elementary part of the " Institntiones Physiologicas"
of J F. Bliunenbach, Professor in the University of Gottingen. By John Elliotson, M.D.
Cantab. F.R.S. Fifth Edition. 8vo. with numerous Woodcuts, £2. 2s. cloth.
ENGLISHMAN'S GREEK CONCORDANCE OF THE NEW
TESTAMENT: being an Attempt at a Verbal Connexion between the Greek and the English
Texts ; including a Concordance to the Proper Names, with Indexes, Greek-English and
English-Greek. 2d Edition, carefully revised, with a new Index, Greek and English. Royal
8vo. jt 2. 2s. cloth.
ENGLISHMAN'S HEBREW AND CHALDEE CONCORDANCE
of the OLD TESTAMENT ; being an attempt at a Verbal Connection between the Original
and the English Translations : with Indexes, a List of the Proper Names and their occur
rences, &c. &c. 2 vols. royal 8vo. £Z. 13s. 6d. cloth; large paper, £\. Us. 6d.
" Theconviction,
labour bestowed
this cursory
important
work has seldom,
we should
suppose,
equulledtask,
; andthatwethehaveresult
the
fullest
from time,
theupon
merely
examination
weit.areIndeed,
able
to the
givewhole
to suchbook
a been
stupendous
justifies
all
the
labour,
and
money
expended
upon
bears
the
most
palpable
evi
dencehaveofdipped
honestinto
carefulness
pointa
primeourworth
in aofConcordance)
; and wherever
we
its papes and
(aboutunwearied
IfOU),
ICWJ, wediligence
have,
MiltC, in(theevery
cue,oi had
opinion
it* neatness,accuracy,
and
'—LlTTBiflT G.
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FAREY.-A TREATISE ON THE STEAM ENGINE,
Historical, Practical, and Descriptive. By John Farey, Engineer. 4to. illustrated by
numerous Woodcuts, and 25 Copper-plates, £5. 5s. boards.
FERGUS. -HISTORY OF UNITED STATES OF AMERICA,
From the Discovery of America to the Election of General Jackson to the Presidency. By the
Rev. H. Fergus. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
FIELD. — POSTHUMOUS EXTRACTS FROM THE
VETERINARY RECORDS OF THE LATE JOHN FIELD. Edited by his Brother,
William Field, Veterinary Surgeon, London. 8vo. 8s. boards.
FINCH (J.)-THE NATURAL BOUNDARIES OF EMPIRES :
With a new View of Colonisation. By John Finch, Esq., Corresponding Member of the
Literary and Historical Society of Quebec, and of the Natural History Societies of Montreal,
New York, New Brunswick, Delaware. West Point, &c. Fcp. 8vo. 6s. cloth.
" A work
which contains
muchthatoriginal
both suggestive
and and
reflective
; by."
a little
manual
of political
geograpby,
both thethought,
writer and
and embraces
student ofmany
historytopics,
and politics
may consult
profitAtlas.
FORSTER.-THE STATESMEN OF THE COMMONWEALTH
OF ENGLAND. With an Introductory Treatise on the Popular Progress in English History.
By John Forster, Esq. 5 vols. fcp. 8vo with Original Portraits of Pym, Eliot, Hampden,
Cromwell, and an Historical Scene after a Picture by Cattermole, j£l. 10s. cloth.
The Introductory Treatise, intended as an Introduction to the Study of the Great Civil War in
the Seventeenth Century, separately, 2s. 6d. sewed.
The above 5 vols. form Mr. Forster's portion of the Lives of Eminent British Statesmen, by Sir
James Mackintosh, the Right Hon. T. P. Courtenay, and John Forster, Esq. 7 vols. fcp. 8vo.
with Vignette Titles, jt-2. 2s. cloth.
F0SBR0KE.-A TREATISE ON THE ARTS, MANNERS,
MANUFACTURES, and INSTITUTIONS of the GREEKS and ROMANS. By the Rev.
T. D. Fosbeoee, &c. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
GLEIG.-LIVES OF MOST EMINENT BRITISH MILITARY
COMMANDERS. By the Rev. G. R. Gleio. 3 vols. fcp. 8vo. w ith Vignette Titles, 18s. cloth.
GLENDINNING.-PRACTICAL HINTS ON THE CULTURE
OF THE PINE APPLE. By R. Glendinmng, Gardener to the Right Hon. Lord Rolle,
Bicton. 12mo. with Plan of a Pinery, 5s. cloth.
GOLDSMITH'S (OLIVER) POETICAL WORKS.
Illustrated with Engravings on Wood, from Designs by the Members of the Etching Club.
Square crown 8vo. uniform with "Thomson's Seasons," 21s. cloth; bound in morocco, by
Haydiy, £\. 16s.
[Just ready.
GOOD -THE BOOK OF NATURE.
A Popular Illustration of the General Laws and Phenomena of Creation. By John Mason
Good, M.D. F.R.S., &c. Third Edition, corrected. 3 vols. fcp. 8vo. 24s. cloth.
GRAHAM—ENGLISH ; OR, THE ART OF COMPOSITION
explained in a Series of Instructions and Examples. By G. F. Graham. Second Edition,
revised and improved. Fcp. 8vo. 7s. cloth.
GRANT (MRS. OF LAGGAN).-MEM0IR AND C0RRESPONDENCE of the late Mrs. Grant, of Laggan, Author of " Letters from the Mountains,"
" Memoirs of an American Lady," &c. &c. Edited by her Son, J. P. Grant, Esq. 3 vols.
post 8vo. with Portrait, 31s. 6d. cloth.
" Apart
from their
literary merit,
Mrs. Grant's letters have a value of no inconsierable kind in the piety and
devout
fortitude
they inculcate
by example."—Examiner.
**" Abounds
in anecdotes
ofthemany
celebrated
persons, well
novel, andwithfullgood
of interest."—Court
Mrs.
Grant's
letter»
are
calm,
efluMons
ofanda told,
mind
sense, tinctured byJournal.
poetie senti
ment, and of a soul entirely devoted tohealtby
the consolations
hopes replete
ot Christian life."—Britannia.
GRATTAN.-THE HISTORY OF THE NETHERLANDS,
From the Invasion by the Romans to the Belgian Revolution in 1830. By T. C. Grattan,
Esq. Fcp. 8vo. with Vignette Title, 6s. cloth.
GRAY-FIGURES OF MOLLUSCOUS ANIMALS,
Selected from various Authors. Etched for the Use of Students. By Maria Emma Gray.
Vol. 1. 8vo. with 78 plates of Figures, 12s. cloth.
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GRAY AND MITCHELL'S ORNITHOLOGY.-THE GENERA
Of BIRDS ; comprising their Generic Characters, a Notice of the Habits of each Genus, and
an extensive List of Species, referred to their several Genera. By George Robert Gra v,
Acad. Imp. Georff. Florent. Soc. Corresp. Senior Assistant of the Zoological Department.
British Museum ; and Author of the " List of the Genea of Birds," &c. &c. Illustrated with
Three Hundred and Fifty imperial quarto Plates, by David William Mitchell.
In course of publication, in Monthly Parts, 10s. 6d. each ; each Part consisting generally of
Four imperial quarto coloured Plates and Three plain, and accompanying Letterpress ; giving
the Generic Characters, short Remarks on the Habits, and a List of Species of each Genus as
complete as possible. The uncoloured Plates contain the Characters of all the Genera of
the various Sub-families, consisting of numerous details of Heads, Wings, and Feet, as the
case may require, for pointing out their distinguishing Characters.
V The work will not exceed Fifty Monthly Parts.
No. 9 too* published Jan. 1st.
GREENER -THE GUN ;
Or, a Treatise on the various Descriptions of Small Fire-Arms. By W. Greener, Inventor of
an improved method of Firing Cannon by Percussion, &c. 8vo. with Illustrations, 15s. boards.
GREENER -THE SCIENCE OP GUNNERY,
As applied to the Use and Construction of Fire Arms. By William Greener, Author of
"The Gun," &c. With numerous Plates, 15s. cloth.
GREENWOOD (COL.)-THE TREE-LIFTER;
Or, a New Method of Transplanting Trees. By Col. Geo. Greenwood. 8vo. with an Illus
trative Plate, 7s. cloth.
GUEST. -THE MABIN0GI0N,
From the Llyfr Coch o Hergest, or Red Book ot Hergest, and other ancient Welsh MSS. :
with an English Translation and Notes. By Lady Charlotte Guest. Parts 1 to 5.
Royal 8vo. 8s. each.
Part 1. The Lady of the Fountain.
Part 2. Peredur Ab Evrawc ; a Tale of Chivalry.
Part 3. The Arthurian Romance of Geraint, the Son of Erbin.
Part 4. The Romance of Kilhwch and Olwen.
Part 5. The Dream of Rhonabwy, and the Tale of Pwyll Prince of Dyved.
GWILT.-AN ENCYCLOPEDIA OP ARCHITECTURE;
Historical, Theoretical, and Practical. By Joseph Gwilt, Esq. F.S.A. Illustrated with
upwards of 1000 Engravings on Wood, from Designs by J. S. Gwilt. 1 thick vol. 8vo.
containing nearly 1300 closely-printed pages, ^2. 12s. 6d. cloth.
" Gwilt's
Encyclopedia
as a work for professional students, containing tin- mathematics of architecture,
.with
copious
details upon ranks
all thehigh
technicalities
should
be without."—Westminster
Review. of the science. It is a work which no professed architect or builder
HALL- NEW GENERAL LARGE LIBRARY ATLAS OF
FIFTY-THREE MAPS, on Colombier Paper; with the Divisions and Boundaries carefully
coloured. Constructed entirely from New Drawings, and engraved by Sidney Hall. New
Edition, thoroughly revised and corrected ; including all the Alterations rendered necessary
by the recent Official Surveys, the New Roads on the Continent, and a careful Comparison
with the authenticated Discoveries published in the latest Voyages and Travels. Folded in
half, Nine Guineas, half-bound in russia; full size of the Maps, Ten Pounds, half-bd. russia.
The
following
been re-engraved,
from entirely ,new
designs-—Ireland,
SouthEgypt,
Africa,Central
Turkey'Germanv,
in Asia ;
the
following
haveMaps
beenhavematerially
improved—Switzerland
Italy,
Italy,
Southern
Germany,
Greece,
Austria,
Spain
andwhich
Portugal;
a newNorth
map
ofProvince
China,South
corrected
fromon thean recent
government
survey
of
the
coast
from
Canton
to
Nankin
(to
is
appended
,the
of
Canton,
enlarged
scale,in
a separate compartment), has since been added.
HALSTED.-LIFE AND TIMES OP RICHARD THE THIRD,
as Duke of Gloucester and King of England : in which all the Charges against him are care
fully investigated and compared with the Statements of the Cotemporary Authorities. By
Caroline A. Halsted, Author of "The Life of Margaret Beaufort, Mother of King Henry
VII." and "Obligations of Literature to the Mothers of England." 2 vols. 8vo. with a
Portrait from an Original Picture in the possession of the Right Hon. Lord Stafford, never
before engraved, ana other illustrations, jfil. 10s. cloth.
** We consider
Miss Halsted's
work aswhich
one ofit the
most interesting
and able; pieces
of history which
has lucid
ever ;been
presented
to animated
the world.
Thepicturesque.
research
manifests
is most
extensive
thecareer
arrangement
clearmany
and
the
style
always
and
Many
new
lights
are
thrown
on
the
of
Richard,
new
facts
elicited, and the injustice of four centuries vindicated by this intrepid and indefatigable champion of historiial
truth."—Metropolitan Magazine.
HANNAM.-THE ECONOMY OP WASTE MANURES :
a Treatise on the Nature and Use of Neglected Fertilizers. By John Hannam. Written for
the Yorkshire Agricultural Society, and published by permission of the Council. Fcp. 8vo.
3s."6d.
We cloth.
consider
thisgeneral
an invaluable
It must
prove ofwith
incalculable
benefit
to that Itclass
whompractical
it is chiefly
addressed.
By
reader
ittreatise.
willThelikewise
perused
no master
common
interest.
is ahetolucid,
monstration
fromthebeginning
to end.add,
writer
isbe not
only
entirely
ofmarked
his subject,
but
hashisunfolded
itdein
the
most
scientific,
and,
we
would
lo^icjd
manner.
He
has
displayed
so
a
precision
in
exposition
that the dullest capacity may at once comprehend his meaning and the drift of his argument.''—Atlas.
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HAND-BOOK OP TASTE;
Or, How to Observe Works of Art, especially Cartoons, Pictures, and Statues. By Fabiub
Pictor. Second Edition. Fcp. 8vo. 3s. boards.
HANSARD-TROUT AND SALMON FISHING IN WALES.
By G. A. Hansard. 12mo. 6s. 6d. cloth.
HARRIS -THE HIGHLANDS OF ETHIOPIA;
Being the Accout of Eighteen Months* Residence of a British Embassy to the Christian Court
of Shoa. By Major Sir W. C. Harris, Author of "Wild Sports in Southern Africa," &c.
2d Edition. 3 vols. 8vo. with Map and Illustrations, jf2. 2s. cloth.
" Sir William
has produced
a work
of extraordinary
interest
and valueon; alla narrative
which
will tale
a per
place in Harris
theforlibrarv,
as the best
authority
ever
yet freshness
given
to the
the writer's
subjects
toinquiries
which
itextend
relates.
Itmanent
has.
moreover,
present
readers,
themanners,
charm ofcustoms,
perfect
andworld
novelty.economy
The
to
the
minutest
particulars
of
the
habits,
political
and
social
of
the
people,
among
whom
hehotany
was aofwelcomed
visitor.
He
makes
research
into
their
history,
sketches
the
geography,
natural
history,
and
the country,
and, inandbrief,
nodoes
subject
could addbefore
to thethecompleteness
the picture
he has
undertaken
to paint;
mostleaves
vividly
his unexplored
graphic
touchthatsummon
mind's eye ofof his
readers
the
scenes
he has witnessed."—Foreign
and Colonial
Review.
HAWES.-TALES OP THE NORTH AMERICAN INDIANS,
And Adventures of the Early Settlers in America ; from the landing of the Pilgrim Fathers,
in 1620, to the Time of the Declaration of Independence. By Barbara Hawes. Fcp. 8vo.
with Frontispiece, 6s. cloth.
" We cannot
say anything
of this entertaining
collectionto overestimate
more descriptive
or appropriate
thancountry
that itof forms
an
admirable
introduction
to Catlin's
It is impossible
the and
importance
to this
carefully
instructing
its youth in the
history book.
and character
of the natives
of its colonies
settlements."—Atlas.
HAWKER -INSTRUCTIONS TO YOUNG SPORTSMEN
In all that relates to Guns and Shooting. By Lieut.-Col. P. Haweer. 9th Edit, corrected,
enlarged, and improved, with Eighty-five Plates and Woodcuts by Adlard and Branston, from
Drawings by C. Varley, Dickes, &c. 8vo. £\. Is. cloth.
"We havepublication
so often spoken
favourably
of preceding
editions appearance,
of this popular
work, that weevery
needbranch
only notice
the
opportune
ofthegun,
Ninth,
just made
and which
sporting,
inway
relation
to tileandfieldimprovement."—Literary
and
downwhich
to thehas
present
time; itsgiving
interesting
notes ofbrings
whateverhas
been ofdone
in the
of change
Gazette.
HENSLOW.-THE PRINCIPLES OF DESCRIPTIVE AND
PHYSIOLOGICAL BOTANY. By J. S. Henslow, M.A. F.L.S. &c. Fcp. 8vo. with Vignette
Title, and nearly 70 Woodcuts, 6s. cloth.
HAYDON.-LECTURES ON PAINTING AND DESIGN :
Delivered at the London Institution, the Royal Institution, Albemarle Street, to the University
of Oxford, &c. By B. R. Haydon, Historical Painter. With Designs drawn on Wood by
the Author, and engraved by Edward Evans. 8vo. 12s. cloth.
are tofewcommend
sections his
of Mr.
Haydon's
fromanwhich
we inmight
extract
and that
effective
passage
bat" There
westudy
prefer
volume
to allNo.work
who149.take
interest
its not
subject,
withsome
the sound
assurance
it will
repay;
their
of it."—Quarterly
Review,
HERSCHEL -A TREATISE ON ASTRONOMY.
By Sir John Heeschel. New Edition. Fcp. 8vo. Vignette Title, 6s. cloth.
HERSCHEL. -A PRELIMINARY DISCOURSE ON THE
STUDY OF NATURAL PHILOSOPHY. By Sir John Herschel. New Edition. Fcp.8vo.
with vignette title, 6s. cloth.
HINTS ON ETIQUETTE AND THE USAGES OF SOCIETY:
With a Glance at Bad Habits. By Ayayos. " Manners make the man." 24th Edition,
revised (with additions) by a Lady of Rank. Fcp. 8vo. 2s. 6d. cloth, gilt edges.
General Observations ; Introductions—Letters ofIntroduction—Marriage—Dinners—Smoking;
Snutf—Fashion—Dress—Music—Dancing—Conversation—Advice to Tradespeople—Visiting;
Visiting Cards—Cards—Tattling—Of General Society.
HINTS ON LIFE ;
Or, How to Rise in Society. By C. B. C. Amicus. Fcp. 8vo. with Frontispiece by John
Leech, 5s. cloth.
" This is a book which
will do good to persona of any class who read it attentively with a desire to take good
advice."—Literary
Gazette.
HOARE -A DESCRIPTIVE ACCOUNT OF A NEW METHOD
of PLANTING and MANAGING the ROOTS of GRAPE VINES. By Clement Hoare,
Author of "A Treatise on the Cultivation of the Grape Vine on Open Walls." 12mo. 5s. cloth.
HOARE.-A PRACTICAL TREATISE ON THE CULTIVATION
OF THE GRAPE VINE ON OPEN WALLS. By Clement Hoare. 3d Edition. 8vo.
7s. 6d. cloth.
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HOBBES.-ENGLISH WORKS OF THOMAS HOBBES,
Of Malmesbury ; now first collected by Sir William Molesworth, Bart Vol. 10, contain
ing the Translation of Homer's Iliad and Odyssey. 8vo. 10s. cloth ; to non-subscribers, 12s.
Nine precedingVolumes have been published of the English and LatinWorks. Vols. 8 and 9,
recently published, comprise the Translation of Thucydides.
HOLLAND-PROGRESSIVE EDUCATION;
Or, Considerations on the Course of Life. Translated from the French of Madame Necker de
Saussure. By Miss Holland. 3 vols. fcp. 8vo. 19s. 6d. cloth.
*»* The Third Volume, forming an appropriate conclusion to the first two, separately, 7s. 6d.
HOLLAND -A TREATISE ON THE MANUFACTURES IN
METAL. By J. Holland, Esq. 3 vols. fcp. Vignette Titles, about 30O Woodcuts, 18s. cloth.
HOLLAND. -MEDICAL NOTES AND REFLECTIONS.
By Henry Holland, M.D. F.R.S. Sc. Fellow of the Royal Collere of Physicians, Physician
Extraordinary to the Queen, and Physician in Ordinary to His Royal Highness Prince Albert.
2d Edition. 8vo. 18s. cloth.
H00KER.-THE BRITISH FLORA,
In Two Vols. Vol. 1 ; comprising Phaenogamous or Flowering Plants, and the Ferns. By Sir
William Jaceson Hooeer, K.H. LL.D. F.R.A. and L.S. &c. &c &c. Fifth Edition, with
Additions and Corrections ; and 173 Figures illustrative of the Umbelliferous Plants, the
Composite Plants, the Grasses, and the Ferns. 8vo. with 12 Plates, 14s. plain; with the
plates coloured, 24s. cloth.
Vol. 2, in Two Parts, comprising the Cryptogamia and Fungi, completing the British Flora, and
forming Vol. 5, Parts 1 and 2, of Smith's English Flora, 24s. boards.
HOOKER AND TAYLOR.-MUSCOLOGIA BRITANNICA.
Containing the Mosses of Great Britain and Ireland, systematically arranged and described ;
with Plates, illustrative of the character of the Genera and Species. By Sir W. J. Hooeer
and T. Taylor, M.D. F.L.S., &c. 2d Edition, 8vo. enlarged, 31s. 6d. plain ;
3s. coloured.
HORSLEY (BISHOP).-BIBLICAL CRITICISM
On the first Fourteen Historical Books of the Old Testament ; and on the first Nine Prophetical
Books. By Samuel Horsley. LL.D. F.R.S. F.S.A. Lord Bishop of St. Asaph. 2d Edition,
containing Translations by the Author never before published, together with copious Indices.
2 vols. 8vo. jffl. 10s. cloth.
HOWITT (MARY) -THE CHILD'S PICTURE AND VERSE
BOOK, commonly called " Otto Speckter's Fable Book." Translated by Mary Howitt:
With French and German on corresponding pages, and illustrated with 100 Engravings on
Wood by G. F. Sargent. 2d Edition. Square 12mo. 7s. 6d. boards.
Speckter's
illustrations
are well calculated
children
: some
by their truth,
otherswhich
by their
humour.
The"beOtto
verses,
too,earareofsuch
in a kindly
spirit—some
sly,young.
someto please
chiming
in thosehas,
corul-and-bells
measures
ought
never
towith
out
ofthe
as
write
for
the
very
Mrs.
Howitt
in
naturalizing
this
book,
done
a
good
deed
a good grace."—Athen-XUM.
HOWITT (MARY).-THE H
FAMILY: TRALINNAN ;
AXEL and ANNA; and other Tales. By Fredriea Bremer. Translated by Mary
Howitt. 2 vols. post 8vo. with Portrait of the Author, 21s. boards.
The Neighbours.
The President's Daughters.
A Story of Every-day Life in Sweden. By
Including Nina. By Fredriea Bremer.
Fredeiea Bremer. Translated b> Mary
Translated by Mary Howitt. 3 vols,
Howitt. 3d Edition, revised and corrected.
post
8vo. 31s. 6d. boards.
2 vols. post 8vo. 18s. boards.
A New Seetch of Every-day Life:
The Home.
A Diary. Together with Strife and
Or, Family Cares and Family Joys. By
Peace. By Fredriea Bremer. Tran
Fredriea Bremer. Translated by Mary
slated by Mary Howitt. 2 vols. post 8vo.
Howitt. 2d Edition, revised and corrected.
21s.
boards.
2 vols. post 8vo. 21s. boards.
HOWITT.-THE RURAL LIFE OF ENGLAND.
By William Howitt. 3d Edition, corrected and revised. Medium 8vo. with Engravings
on wood, by Bewick and Williams, uniform with " Visits to Remarkable Places," 21s. cloth.
Life of the Aristocracy.
The Forests of England.
Lite of the Agricultural Population.
Habits, Amusements, and Condition of the
Picturesque and Moral Features of the Country. People ; in which are introduced Two New
Stiong Attachment of the English to Country Chapters, descriptive of the Rural Watering
Life.
Places, and Education ofthe Rural Population.
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HOWITT.-GERMAN EXPERIENCES :
Addressed to the English, both goers Abroad and Stayers at Home. By William Howitt.
Fcp. 8vo. 7s. 6d. cloth.
HOWITT -VISITS TO REMARKABLE PLACES;
Old Halls, Battle-Fields, and Scenes illustrative of Striking Passages in English History and
Poetry. By William Howitt. New Edition. Medium 8vo. with 40 Illustrations by
S. Williams, 21s. cloth.
SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUMBERLAND, with a
Stroll along the BORDER. Medium 8vo. with upwards of 40 highly-finished Woodcuts,
from Drawings made on the spot for this work, by Messrs. Carmichael, Richardsons, and
Weld Taylor, 21s. cloth.
HOWITT—THE LIFE AND ADVENTURES OP JACK OF
THE MILL, commonly called "Lord Othmill ;" created, for his eminent services, Baron
Waldeck, and Knight of Kitticottie ; a Fireside Story. By William Howitt. 2d Edition,
2 vols. fcp. 8vo. with 46 Illustrations on Wood by G. F. Sargent, 12s. cloth.
HOWITT -THE RURAL AND SOCIAL LIFE OF GERMANY :
With Characteristic Sketches of its Chief Cities and Scenery. Collected in a General Tour,
and during a Residence in that Country in the Years 1840-42. By William Howitt,
Author of " The Rural Life of England," &c. Med. 8vo. with above 50 Illustrations, 21s. cloth.
HOWITT—WANDERINGS OF A JOURNEYMAN TAILOR,
through EUROPE and the EAST, during the years 1824 to 1840. By P. D. Holthaus,
from
Werdohl,
theGermany,"
Third German
Edition,
Howitt,
Authorin ofWestphalia.
<rThe RuralTranslated
and Social from
Life of
&c. Fcp.
8vo. by
withWilliam
Portrait
of the Tailor, 6s. cloth.
HOWITT—THE STUDENT-LIFE OF GERMANY.
From the Unpublished MSS. of Dr. Cornelius. By William Howitt. 8vo. with 24 WoodEngravings, and Seven Steel Plates, 21s. cloth.
" Germannoble
student-lifeitshas,intense
of course, itsatbrighter
side
traits.
Its generous
friendships,
buoyant
spirits,
mayand
wellpleasanter
compensate
for many
of its darker
features.itsReview.
In this
volume its
there is nosongs,
want ofmaterialstudy,
to form atheverylastsufficient
notion
of German
student-life."—Quarterly
HOWITT—COLONISATION AND CHRISTIANITY:
A Popular History of the Treatment of the Natives, in all their Colonies, by the Europeans.
By William Howitt. Post 8vo. 10s. 6d. cloth.
HOWITT.-THE BOY'S COUNTRY BOOK :
Being the real Life of a Country Boy, written by himself ; exhibiting- all the Amusements,
Pleasures, and Pursuits of Children in the Country. Edited by William Howitt, Author
of "The Rural Life of England," &c. 2d Edition. Fcp. 8vo. with 40 Woodcuts, 8s. cloth.
" A capital work; and, we are inclined to think, Howitt's best in any line."—Quarterly Review.
HUDSON-PLAIN DIRECTIONS FOR MAKING WILLS
In Conformity with the Law, and particularly with reference to the Act 7 Will. 4 and 1 Vict,
c. 26. To which is added, a clear Exposition of the Law relating to the distribution of Per
sonal Estate in the case of Intestacy ; with two Forms of Wills, and much useful information,
&c. By J. C. Hudson, Esq. 13th Edition, corrected, with notes of cases judicially decided
since the above Act came into operation. Fcp. 8vo. 2s. 6d.
HUDSON.-THE EXECUTOR'S GUIDE.
By J. C. Hudson, Esq. of the Legacy Duty Office, London ; Author of " Plain Directions for
Making Wills," and "The Parent's Hand-book." Fourth Edition. Fcp. 8vo. 5s. cloth.
*»* These two works may be had in one volume, 7s. cloth.
HUDSON.-THE PARENT'S HAND-BOOK ;
Or, Guide to the Choice of Professions, Employments, and Situations ; containing useful and
practical Information on the subject of placing out Young Men, and of obtaining their Edu
cation with a view to particular occupations. By J. C. Hudson, Ksq. Author of *' Plain
Directions for Making Wills." Fcp. 8vo. 5s. cloth.
HUNT-RESEARCHES ON LIGHT :
An Examination of all the Phenomena connected with the Chemical and Molecular Changes
produced by the Influence of the Solar Rays, embracing all the known Photographic Pro
cesses, and new Discoveries in the Art. By Robert Hunt, Secretary of the Royal Cornwall
Polytechnic Society. 8vo. with Plate and Woodcuts, 10s. 6d. cloth.
wMr. Hunt's reputation is so well established, that we need only mention his pleasing volume to secure it a
favourable reception from the philosophical public."—Jameson's New EdiNbuhqh Philosophical Journal.
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HUMPHREYS.-THE ILLUMINATED BOOKS OE THE
MIDDLE AGES.—A History of Illuminated Books, from the IVth to the XVIIth Century.
By Heney Noel Humphreys. Illustrated by a Series of Specimens, consisting of an entire
Page, of the exact Size of the Original, from the most celebrated and splendid MSS. in the
Imperial and Royal Libraries of Vienna, Moscow, Paris, Naples, Copenhagen, and Madrid ;—
from the Vatican, Escurial, Ambrosian, and other great Libraries of the Continent;—and
from the rich Public. Collegiate, and Private Libraries of Great Britain ; superbly printed, in
Gold, Silver, and Colours.
In course of publication, in Parts, each containing Three Plates, with Descriptions, Imperial
Quarto (15 in. by 11), splendidly printed, in gold, silver, and colours, in imitation of the
originals, as accurate as can be produced by mechanical means, 12s. ; Large Paper, on Half
Imperial (21$ in. by 15), to prevent folding the large Plates, 21s. Six Parts to form a Volume,
Four Volumes completing the work.
PLATES CONTAINED IN THE FIRST PART.
1. Page from a large and beautiful MS. executed for Edward IV. containing Portraits of himself,
and his brothers Gloucester and Clarence.
2. Page from a rich MS. of the Orations of Demosthenes, made for one of the Farnesi.
3. A remarkable Frontispiece, of great beauty, from a Venetian Diploma.
seen some
specimens
of a and
proposed
workproduced
by Mr. Humphreys,
on Illuminated
MSS. which have surprised
us"byWethehave
accuracy
of their
execution,
the effect
by merely mechanical
means."—Quarterly
Retjew.
ILLUMINATED CALENDAR (THE).-THE ILLUMINATED
CALENDAR and HOME DIARY for 1845 ; copied from the Manuscript of the Hours of Anne
of Brittany, arranged as an Almanack and Diary. Enriched with Twelve large Designs, one
appropriate to each Month, illustrative of Manners and Customs of the Fifteenth Century,
with a Titlepage, ornamented with Fruits on a Gold Ground: the whole copied from the
Kalendar in "The Hours of Anne of Brittany," carefully coloured by hand, and enriched
with Gold ; also, Twenty-four Ornamental Borders, composed of Natural Flowers, from the
same MSS. The Borders printed in Gold and Colours, by Owen Jones. Imperial 8vo. 42s.
bound in an appropriate ornamental cover.
" issued
This work,
rivalsof this
in gorgeousness the illuminated missals, is beyond all comparison the most splendid that
has
fromwhich
the press
of antiquity."—John
Bull. country ; possessing, in addition, the value of being the exact fAG-simile ofa rare gem
JACKSON-PICTORIAL FLORA ;
Or, British Botany delineated, in 1500 Lithographic Drawings of all the Species of Flowering
Plants indigenous to Great Britain ; illustrating the descriptive works on English Botany of
Hooker, Lindley, Smith, &c. By Miss Jaceson. 8vo. 15s. cloth.
JAMES.-LIVES OF MOST EMINENT FOREIGN STATESMEN.
By G. P. R. James, Esq., and E. E. Crowe, Esq. 5 vols. fcp. 8vo. Vignette Titles, 30s. cloth.
JAMES. -A HISTORY OF THE LIFE OF EDWARD THE
BLACK PRINCE, and of various Events connected therewith, which occurred during the
Reign of Edward III. King of England. By G. P. R. James, Esq. 2d Edition. 2 vols. fcp.
8vo. Map, 15s. cloth.
JEFFREY. - CONTRIBUTIONS TO THE EDINBURGH
REVIEW. By Francis Jeffrey, now one of the Judges of the Court ofSession in Scotland.
4 vols. 8vo. 48s. cloth.
JOHNSON.-THE FARMER'S ENCYCLOPEDIA,
And Dictionary of Rural Affairs : embracing all the recent Discoveries in Agricultural Che
mistry ; adapted to the comprehension of unscientific readers. By Ccthbert W. Johnson,
Esq. F.R.S. Barrister-at-La\v, Corresponding Member of the Agricultural Society of Konigsberg, and of the Maryland Horticultural Society; Author of several of the Prize Essays of
the Royal Agricultural Society of England, and other Agricultural Works ; Editor of the
" Farmer's Almanack," &c. 1 thick vol. 8vo. illustrated by Wood Engravings of the beet
and most improved Agricultural Implements, a£2. 10s. cloth.
* Cuthbert Johnson's ' Farmer's Encyclopedia * is one ofthe best books
of its class."
Dr. Limlley,
in The Gardener's Chronic le.
KANE. -ELEMENTS OF CHEMISTRY;
Including the most Recent Discoveries and Applications of the Science to Medicine and
Pharmacy, and to the Arts. By Robert Kanh, M-D. M.R.I.A., Professor of Natural
Philosophy to the Royal Dublin Society. 8vo. with 236 Woodc. ts, 24s. cloth.
KANE.-THE INDUSTRIAL RESOURCES OF IRELAND.
By Robert Kane, M.D. Secretary to the Council of the Royal Irish Academy, Professor of
Natural Philosophy to the Royal Dublin Society, and of Chemistry to the Apothecaries' Hall
of Ireland. Post 8vo. 7s. cloth.
" We haveThebeen
muchcontains
struck bya masterly
a work recently
bymaterials
Professor upon
Kane,which
on theIrish
' Industrial
of
Ireland.'
volume
of published,
the physical
industryandResources
might
work.of
The fuel, the
water-power,
the minerals,
theviewcomposition
andin the
capabilities
of the
soil, the taken
nature
locality
manures,
and
the
means
of
internal
communication
existing
country,
are
successively
up,
analysed,
and
laid before
the reader, in theirfrom
scientific
as well ashasinsuffered
their practicalDr.bearings.
Nothing
can leave a stronger
sion
of theofmismanagement
which
clear
and business-like
statementimpres
of the
elements
wealth and power which
haveIreland
so long lain almostthan
idle in herKane's
possession."—Morning
Chronicle.
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KATER AND LARDNER.-A TREATISE ON MECHANICS.
By Captain Kater and Dr. Lardner. New Edition. Fcp. 8vo. Vignette Title, and 19
Plates, comprising 224 distinct ligures, 6s. cloth.
KEIGHTLEY- OUTLINES OE HISTORY,
From the F.arliest Period. By Thomas Keightley, Esq. New Edition, corrected and con
siderably improved. Fcp. 8vo. 6s. cloth ; or 6s. 6d. bound.
KIRBT & SPENCE.-AN INTRODUCTION TO ENTOMOLOGY;
Or, Elements of the Natural History of Insects : comprising an account of noxious and useful
Insects, of their Metamorphoses, Food, Stratagems, Habitations, Societies, Motions, Noises,
Hybernation, Instinct, &c. By W. Kibby, M.A. F.R.S. & L.S. Rector of Barham; and W.
Spence, Esq. F.R.S. & L.S. 6th Edit, corrected and muchenlarged. 2 vols. 8vo. 31s. 6d. cloth.
firstand
two volumes
of the "Introduction
to Entomology"
published asreduction
a separateof price,
work, distinct
theThenumerous
third
fourthof readers
volumes,
and,confine
thoughtheirmuch
enlarged,
at toare
a that
considerable
in order from
that
the
insects
theiranatomy,
mannerspbysiology,
and economy,
burthened
withclass
the cost of the who
technical
portion study
of the ofwork,
relating
to oftheir
&t. need not be
KNAPP.-GRAMINA BRITANNICA ;
Or, Representations of the British Grasses : with Remarks and occasional Descriptions. By
I. L. Knapp, Esq. F.L.S. &A.S. 2d Edition. 4to. with 118 Plates, beautifully coloured,
* ^3. 16s. boards.
"Mostofofbotany,
the peisons
interested
inthethetechnical
art ofdistinguishing
are oountry-gentl»men
andTofarmers,
who know
nothing
and cannot
useou:;ht,
descriptions
orgrasses
analytical
figures
ofonebotanists.
that great
class
such
a
book
is
invaluable.
It
in
fact,
to
form
part
of
the
library
ofevery
interested
in
rural
affair»
; forto
there
are
few
plants
so
difficult
to
distinguish
grasses,
not
any
more
so,
and
none
which
it
is
more
important
know
correctly,
because
of
their
various
uses
and
qualities.
With
Mr.
Knapp's
book
before
him,
no
one
can
have
the
least d.fflculty in making himself master of the subject."—Gaudeners' Chuorici.e.
LAING.-THE CHRONICLE OF THE KINGS OF NORWAY,
From the Earliest Period of the History of the Northern Sea Kings to the Middle of the Twelfth
Century, commonly called The Heimskringla. Translated from the Icelandic of Snorro
Stnrteson, with Notes, and a Preliminary Discourse, by Samuel Laing, Author of " Notes
of a Traveller," &c. 3 vols. 8vo. 36s. cloth.
To theanyantiquarian,
and thepretending
historical toor the
critical
student,
use ofbe Mr.
Laing'swithout
Heimsrrin-gla
is obvious;
nor" can
private collection,
character
of athelibrary,
complete
it."—Spectator.
" Wesincehavewe been
ratherwithprofuse
extracts
from
this curious
characteristic
old history.
it ia
long
have amet
a workweinsoareour
spirited,
and indebted,
so amusing,
and venerable
atandthemost
sameChronicle
time affording
valuableButinfor*
mation
respecting
race to whom
so largely
as this
of SnorrosuchSturleson."
Eclectic Review.
LAING.-JOURNAL OF A RESIDENCE IN NORWAY,
During the years 1834, 1835, and 1836 ; made with a view to inquire into the Rural and Political
Economy of that Country, and the Condition of its Inhabitants. By Samuel Laino, Esq.
2d Edition. 8vo. 14s. cloth.
LAING. - NOTES OF A TRAVELLER,
On the Social and Political State of France, Prussia, Switzerland, Italy, and other parts of
Europe, during the present century. By Samuel Laing, Esq. 2d Edition. 8vo. 16s. cloth.
LAING.-A TOUR IN SWEDEN,
In 1838 ; comprising observations on the Moral, Political, and Economical State of the Swedish
Nation. By Samuel Laing, Esq. 8vo. 12s. cloth.
LARDNER'S CABINET CYCLOPEDIA;
Comprising a Series of Original Works On History, Biography, Literature, the Sciences, Arts,
and Manufactures. Conducted and edited by Dr. Lardner.
The Series, complete, in One Hundred and Thirty-three Volumes. jf?39. 18s. (One volume
only remains to be published.) The works, separate, 6s. per volume.
" Init the
completeness
of itsbody
treatises,
the Cabinet
Cyclopaedia
unrivalled
; andcountry
now thathastheeverwhole
is carried
out,
exhibits
an extensive
of available
knowledge
such asisthis
or no other
yet plan
presented
in a
pupular
and convenient
form."—Brita»nia.
LARDNER AND WALKER.-A TREATISE ON ELECTRICITY,
MAGNETISM, and METEOROLOGY By 1). Lardner, LLD. F.R.S., and C. V. Waleer,
Secretary of the Electrical Society. 2 vols. fcp. 8vo. 12s.
LARDNER.-A TREATISE ON HEAT.
By D. Lardner, LL.D., &c. Fcp. 8vo. with Woodcuts and Vignette Title, 6s. cloth.
LARDNER.-A TREATISE ON HYDROSTATICS AND PNEUMATICS. By Dr. Lakdner. New Edition. Fcp. 8vo. 6s. cloth.

16

CATALOGCE OF NEW WORKS

LARDNER -A TREATISE ON ARITHMETIC.
By D. Lardner, LL.D. F.R.S. Fcp. 8vo. with Vignette Title, 6s. cloth.
LARDNER -A TREATISE ON GEOMETRY,
And its Application to the Arts. By Dr. Lardner. Fcp. 8vo. Vignette Title, and upwards
of 200 figures, 6s. cloth.
LECTURES ON POLARISED LIGHT,
Delivered before the Pharmaceutical Society, and in the Medical School of the London
Hospital. 8vo. illustrated by above 50 Woodcuts, 6s. 6d. cloth.
L. E L.-THE POETICAL WORKS OF LETITIA ELIZABETH
LANDON. New Edition, 4 vols. fcp. 8vo. with Illustrations by Howard, &c. 28s. cloth
lettered ; or handsomely bound in morocco, with gilt edges, Jii. 4s.
The following Works separately:—
The IMPROVISATRICF.. Fcp. 10s. 6d. cloth, i The GOLDEN VIOLET. Fcp. 8vo. 10s. 6d. cloth.
The VENETIAN BRACELET. 10s.6d. cloth. ! The TROUBADOUR. Fcp. 8vo. 10s. 6d. cloth.
LEE.-TAXIDERMY;
Or, the Art of Collecting, Preparing-, and Mounting Objects of Natural History. For the
nse of Museums and Travellers. By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), Author of
"Memoirs of Cuvier," &c. 6th Edition, improved, with an account of a Visit to Walton
Hall, and Mr. Waterton's method of Preserving Animals. Fcp. 8vo. with Wood Engravings,
7s. cloth.
LEE -ELEMENTS OF NATURAL HISTORY,
For the use of Schools and Young Persons : comprising the Principles of Classification,
interspersed with amusing and instructive original Accounts of the most remarkable Animals.
By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), Author of "Taxidermy," "Memoirs of
Cuvier," &c. 12mo. with Fifty-five Woodcuts, 7s. Cd. bound.
LEFEVRE (SIR GJ-AN APOLOGY FOR THE NERVES ;
Or, their Importance and Influence in Health and Disease. By Sir George Lefevre, M.D.
Fellow of the Royal College of Physicians ; late Physician to the British Embassy at the Court
of St. Petersburffh, Sec. ; Author of "The Life of a Travelling Physician," " Thermal Com
fort," &c. Post8vo. 9s. cloth.
" Sirmany
George
* Apo'ogy ' iswho
onehave
ofthose
at once enough
learned, togossiping,
andwithf
cleverand
works,
which
profession,
and
ofLefevre's
it, especially
lived
sympathise
the the
author's
pecu
liarities,
willoutdelight
to peruse,those
without deriving
fromlong
ithabits ofsuperficial
examination
or ofenjoy
dogmatical
dictation."
LlTfcfiARy Gazsttb.
LIFE OF A TRAVELLING PHYSICIAN,
From his first Introduction to Practice; including 20 Years* Wanderings throughout the
greater part of Europe. 3 vols. post 8vo. 3 coloured Plates, 31s. 6d. cloth.
LINDLEY -INTRODUCTION TO BOTANY.
By Prof. J. Lindley, Ph.D. F.RS. L.S. &c. 3d Edition with Corrections and considerable
Additions. 8vo. with Six Plates and numerous Woodcuts, 18s. cloth.
LINDLEY.-FLORA MEDICA;
A Botanical Account of all the most important Plants used in Medicine, in different Parts of
the World. By John Lindley, Ph.D., F.R.S., &c. 8vo. 18s. cloth.
LINDLEY.-A SYNOPSIS OF THE BRITISH FLORA,
Arraneed according to the Natural Orders. By Professor John Lindley, Ph.D , F.R.S., &c.
3d Edition, with numerous additions, corrections, and improvements, 12mo. 10s. 6d. cloth.
LINDLEY.-THE THEORY OF HORTICULTURE;
Or, an Attempt to explain the Principal Operations of Gardening upon Physiological Prin
ciples. By John Lindley, Ph.D., F.R.S. 8vo. with illustrations on Wood, 12s. cloth.
hook is ofwritten
in theimportant
hope of providing
theof intelligent
gardener,
andauthor
t!ie scientific
amateur,tocorrectly,
theThis
rationalia
the more
operations
Horticulture:
and thewhich
hascanendeavoured
presentmeans
towith
his
readers
an
intelligible
explanation,
founded
upon
well-ascertained
facts,
they
judge
of
by
theirown
ofof life
observation,
of
the
general
nature
of
vegetable
actions,
and
of
the
causes
which,
while
they
control
the
powers
in plants,
capabletheir
of being
regulated
by themselves.
of suchofknowLeage
teach them
how toareimprove
methods
of cultivation,
and leadThe
thempossession
to the discovery
new and will
betternecessarily
modes.
LINDLEY.-GUIDE TO ORCHARD AND KITCHEN GARDEN ;
Or, an Account
the most
valuable
andand
Vegetables
in Great Britain
Kalendars
of theofWTork
required
in theFruits
Orchard
Kitchen cultivated
Garden duringevery
month : inwith
the
year. By G. Lindley, CM. H.S. Edited by Prof Lindley. 8vo. 16s. bds.
LLOYD.-A TREATISE ON LIGHT AND VISION.
By the Rev. H. Lloyd, M.A., Fellow of Triu. Coll. Dublin. 8vo. 15s. boards.
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LORIMER -LETTERS TO A YOUNG MASTER MARINER,
On some Subjects connected with his Calling. By Charles Lorimer. 3d Edition 12mo.
with an Appendix, 5s. 6d. cloth.
LOUDON (MRS.)-THE LADY'S COUNTRY COMPANION;
Or, How to Enjoy a Country Li.e Rationally. By Mrs. Loirdon, Author of " Gardening for
Ladies," &c. Fcp. 8vo. with an Engraving oh Steel, and Illustrations on Wood. [In the press.
Contents.—Introduction—The House—The Garden—Domestic Animals—Rural WalksMiscellaneous Country Amusements—Country Duties.
LOUDON -SELF-INSTRUCTION
For Young Gardeners, Foresters, Bailiffs, Land Stewards, and Farmers ; in Arithmetic, Book
keeping, Geometry, Mensuration, Practical Trigonometry, Mechanics, Land-Surveying,
Levelling, Planning and Mapping, Architectural "Drawing, and Isometrical Projection and
Perspective ; with Examples shewing their applications to Horticulture and Agricultural Pur
poses. By the late J. C. Loudon, F.L.S. H.S. &c. 8vo.
[In the prut.
LOUDON—AN ENCYCLOPEDIA OF TREES AND SHRUBS;
being the " Arboretum et Fruticetum Britannicum" abridged : containing the Hardy Trees
and Shrubs of Great Britain, Native and Foreign, Scientifically and Popularly Described ;
with their Propagation, Culture, and Uses in the Arts ; and with Engravings of nearly all
the Species. Adapted for the use of Nurserymen, Gardeners, and Foresters. By J. C.
Loudon, F.L.S. &c. 1 large vol. 8vo. with 2000 Engravings on Wood, £i. 10s. cloth.
The Original Work may be had in 8 vols. 8vo. with above 400 Octavo Plates of Trees, and
upwards of 2500 Woodcuts, it 10, cloth.
LOUDON.-AN ENCYCLOPEDIA OF GARDENING ;
Presenting, in one systematic view, the History and Present State of Gardening in all Coun
tries, and its Theory and Practice in Great Britain: with the Management or the Kitchen
Garden, the Flower Garden, Laying-out Grounds, &c. By J. C. Loudon, F.L.S. &c. A New
Edition, enlarged and much improved. 1 large vol. 8vo. with nearly 1,000 Engravings onWood,
60s. cloth.
LOUDON.-AN ENCYCLOPEDIA OF AGRICULTURE;
Comprising the Theory and Practice of the Valuation, Transfer, Laying-out, Improvement,
and Management of Landed Property, and of the Cultivation and Economy of the Animal and
Vegetable productions ofAgriculture: including all the latest Improvements, a general History
of Agriculture in all Countries, a Statistical View of its present State, with Suggestions for
its future progress in the British Isles ; and Supplement, bringing down the work to the year
1844. By J. C Loudon, F.L.G.Z.and H.S. &c. 5th Edtiion, 1 Targe vol. 8vo. with upwards
of 1100 Engravings on Wood, by Branston, £2. 10s. cloth.
The Supplement, bringing down Improvements in the art of Field-Culture from 1831 to
1844 inclusive, comprising all the previous Supplements, and illustrated with 65 Engravings
on Wood, may be had separately, 5s. sewed.
LOUDON.-AN ENCYCLOPEDIA OF PLANTS;
Including all the Plants which are now found in, or have been introduced into, Great Britain ;
giving their Natural History, accompanied by such descriptions, engraved figures, and
elementary details, as may enable a beginner, who is a mere English reader, to discover the
name of every Plant which he may find in flower, and acquire all the information respecting
it which is useful and interesting. The Specific Characters by an Eminent Botanist; the
Drawings by J. D. C. Sowerby, F L.S. A New Edition, with New Supplement, com
prising every desirable particular respecting all the Plants originated in, or introduced into,
Britain between the first publication of the work, in 1829, and January 1840: with a new
General Index to the whole work. Edited by J. C. Loudon, prepared by W. H. Baxter, Jun.
and revised by George Don, F.L.S. ; and 800 new Figures of Plants on Wood, from Drawings
by J. D. C. Sowerby, F.L.S. 1 very large vol. 8vo. with nearly 10,000 Wood Engravings,
13s. 6d. cloth —The last Supplement, separately, 8vo. 15s. cloth.
LOUDON.-AN ENCYCLOPEDIA OF COTTAGE, FARM, AND
VILLA ARCHITECTURE and FURNITURE. Containing Designs for Cottages, Villas, Farm
Houses, Farmeries, Country Inns. Public Houses, Parochial Schools, &c. ; wiih the requisite
Fittings-up, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden Scenery:
each Design accompanied by Analytical and Critical Remarks illustrative of the Principles of
Architectural Science and Taste on which it is composed,and General Estimates of the Expense.
By J. C. Loudon, F.L.S. &c. New Edition, corrected, with a Supplement, containing 160
additional pages of letter-press and nearly 300 new engravings, 8vo. with more than 2000
Engravings on Wood, je3. 3s. cloth.—The Supplement, separately, 8vo. 7s. 6d. sewed.
" The for
lategeneral
Mr. J-oudon
haithan
the merit
of having
conveyed
more
information
upon
architecture
popular
style, as
adapted
readers,
wasisever
attempted
before,
or than
Iims
been
accomplished
since.in aHis
Encyclopaedia
oftime
Cottage
and
Village
Architecture
indispensable
to
the
librarv
of
ail
non
professional
readers,
who
may
at some
oftheir life propose to build a cottage or country house."—Westmiaster Review.
LOUDON.-HORTUS BRITANNICUS :
A Catalogue of all the Plants indigenous to or introduced into Britain. The 3d Edition,
with a New Supplement, prepared, under the direcfon of J C. Loudon, by W H. Baxter,
and revised by Geoeor Don, F.L.S. 8vo. 31s. 6d. cloth.
The Supplement separately, 8vo. 2s. 6d. sewed.
The later Supplement separately, 8s.
C
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LOUDON.- HORTUS LIGNOSIS LONDINENSIS;
Or, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of London. To
which are added their usual prices in Nurseries. By J. C. Loudon, F.L.S. &c. 8vo. 7s. Cd. cl.
LOUDON. -THE SUBURBAN GARDENER AND VILLA
COMPANION : comprising the Choice of a Villa or Suburban Residence, or of a situation on
which to form one; the Arrangement and Furnishing of the House; and the Laying--out,
Planting, and general Management of the Garden and Grounds; the whole adapted foregrounds
from one perch to fifty acres and upwards in extent; intended for the instruction of those
who know little of Gardening or Rural Affairs, and more particularly for the use of Ladies.
By J. C. Lou uo.n, F.L.S. &c. 8vo. with above 300 Wood Engravings, 20s. cioth.
LOW (PROFESSOR).-ON LANDED PROPERTY,
And the ECONOMY of ESTATES; comprehending the Relation of Landlord and Tenant,
and the Principles and Forms of Leases ; Farm-Buildings, Enclosures, Drains, Embank
ments, and other Rural Works; Minerals; and Woods. By David Low, Esq. F.R.S.E.
Professor of Agriculture in the University of Edinburgh, &c. ; Author of " Elements of
Practical Agriculture," &c. 8vo. with numerous Wood Engravings, 21s. cloth.
" A mosttheuseful
and
important part
of making
Mr. Low'swalls,
bookfences,
is that&c.whichThese
goessubjects
into thearedetail
of farmwith
andnumerous
outhouse Jbuilding,
modewith
of constructing
drains,
illustrated
cuts,
and
treated
the
utmost
clearness,
fulness,
and
ability.
The
treatise
on
the
cultivation
of
trees
<
be found very'."extensively
is added
work, beiDggentleman-farmer
a copious will
tablealso
' - * - useful.
• ' ' A long and
1 ' valuable
— appendix
1 .*- ~uide
for theto the
inexperienced
orof
is
iiand,
may,
however
extensive
his
estate,
dispense
- - ways
f himself
cultivator of the soil,Chronicle
may gain a degree
and kind of knowledge certain to be serviceable to him in more
thanaone."—Gardeners'
LOW -THE BREEDS OF THE DOMESTICATED ANIMALS
Of Great Britain Described. By David Low, Esq. F.R.S.E. Professor of Agriculture in the
University of Edinburgh ;- Member of the Royal Academy of Agriculture of Sweden ; Corre
sponding Member of the Conseil Royal d'Agriculture de France, of the Soci^te' Royale et
Centrale, &c. &c. The Plates from Drawings by W. Nicholson, R.S.A. reduced from a Series
of Oil Paintings, executed for the Agricultural Museum of the University of Edinburgh, by
W. Shiels, R.S.A. 2 vols. atlas quarto, with 56 plates of animals, beautifully coloured after
Nature,
16s. half-bound in morocco.— Or in four separate portions, as follow :
The OX. 1 vol. atlas quarto, with 22 plates, ^6. 16s. 6d. half-bound in morocco.
The SHEEP. 1 vol. atlas quarto, with 21 plates, £6. 16s. tid. half-bound in morocco.
The HORSE. 1 vol. atlas quarto, with 8 plates, *£3, half-bound in morocco.
The HOG. 1 vol. atlas quarto, with 5 plates, £2. 2s. half-bound in morocco.
LOW.-AN INQUIRY INTO THE NATURE 0E THE SIMPLE
BODIES of CHEMISTRY. By David Low, Esq. F.R.S.E, Prof, of Agriculture in the
University of Edinburgh. 8vo. 6s. cloth.
LOW-ELEMENTS OF PRACTICAL AGRICULTURE;
Comprehending the Cultivation of Plants, the Husbandry of the Domestic Animals, and the
Economy of the Farm. By D. Low, Esq. F- R.S.E., Prof- of Agriculture in University of Edin
burgh. 4th Edit, with Alterations and Additions, and above 200 Woodcuts. 8vo. 21s. cloth.
MACAULAY.-CRITICAL AND HISTORICAL ESSAYS CONTRIBUTED to The EDINBURGH REVIEW. By the Right Hon. Thomas Babingtok
Macaulay. 3d Edition. 3 vols. 8vo. 36s. cloth.
MACAULAY.-LAYS OF ANCIENT ROME.
By theRight Hon. Thomas Babington Macaulay. 5th Edition. Crown8vo. 10s. 6d. cloth.
MACKENZIE.-THE PHYSIOLOGY OF VISION.
By W. Maceenzie, M.D., Lecturer on the Eye in the University of Glasgow. 8vo. with
Woodcuts, 10s. 6d. boards.
MACKINTOSH (SIR JAMES).-THE LIFE OF SIR THOMAS
MORE. By the Right Hon. Sir James Maceintosh. Reprinted from the Cabinet Cyclo
paedia ; and intended as a Present Book or School Prize. Fcp. 8vo. with Portrait, 5s. cloth ;
or bound in vellum gilt (old style), 8s.
" This
onebeen
of thedescribed
happiestwith
productions
of itsat distinguished
author.
It has seldom happened
thai the
careereasy,
of a
great
manis has
a sympathy
oncea vivid
so warm
andofdiscriminating.
Theas narrative
is brief,
and
graceful,
and
omits
nothing
calculated
to
convey
image
Sir
Thomas
More
he
was
both
in
public
and
impression
story sense
is quitea gem
unique;
morallesson
worth a thousand
homilies. The biugraphy, |
in itsprivate.
present The
beautiful
form, ofis the
in every
of theitspurest
water,"—Morning
Chuontcle.
MACKINTOSH (SIR JAMES).-SIR JAMES MACKINTOSH'S
MISCELLANEOUS WORKS; including his Contribittions to " The Edinburgh Review."
Collected and edited by his Son. 3 vols. 8vo.
[In the press.
MACKINTOSH, fcc-THE HISTORY OF ENGLAND.
By Sir James Maceintosh ; W. Wallace, Esq. ; and Robert Bell, Esq. 10 vols. fcp.
8vo. with Vignette Titles, £Z. cloth.
M'CULLOCH.-A TREATISE ON THE PRINCIPLES AND
PRACTICAL INFLUENCE of TAXATION and the FUNDING SYSTEM. By J. R. j
M*Cut.loch, Fsq 8vo. ir;s. cloth.
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M'CULLOCH. -THE LITERATURE OF POLITICAL ECONOMY ; being a Classified Catalogue of the principal Works in the diflerent departments of
Political Economy, interspersed with Historical, Critical, and Biographical Notices By J. R.
M'Culloch, Esq. 8vo.
[In the press.
M'CULLOCH. -A DICTIONARY, PRACTICAL, THEORETICAL, AND HISTORICAL, OF COMMERCE AND COMMERCIAL NAVIGATION. Illus
trated with Maps and Plans. By J. R. M'Culloch, Esq. Member of the Institute of France.
An entirely New Edition, corrected throughout, enlarged, and improved. 1 very thick vol.
8vo. 50s. cloth ; or 55s. strongly half- bound in russia, with flexible back.
" Without
the most
wonderful finish,
compilations
ofhave
the asie.
The powerintoofcontinuous
labour,
wide
rangeunrivalled
ofexaggeration
inquiry,in the
andone
theofpower
of artistical
which
been brought
play
by this
work, the
are
.probably
history
of
literature
Compared
with
all
previous
attempts
to
compile
a
commercial
dictionary,
Mr.
M'Culloch
s
appears
as
the
realisation
of
an
idea
which
former
projectors
had
conceived
too
vaguely
to be ablebytothecarry
into toexecution.
superior
them all,Thequite
asmerit
muchofforthethework
spiritis, ofthat,
judicious
selection
brought
author
his task,itcontains
asItforis any
othertoquality.
great
while the
omitting
nothing
ofessential
importance,
nothing
thatbest
is useless
oritsmerely
cumbrous
The successor
earlier
editions
of
Mr.
M'Culloch's
Dictionary
is,
after
all,
the
proof
of
merit
:
the
facts
attending
it,
prove
that
the
mercantile,
political,
and
literary
public
were
in
want
of
such
a
work,
and
that
they
were
satisfied
wjtd
the
manner
inarticles
whichwithout
Mr. M'Culloch
had
performed
his
task.
No
reader
can
rise
from
the
perusal
of
any
one
of
the
larger
feelinghisthat
no previous
has concentrated
sothemuch
valuable
information
within
a
compass,
or conveyed
information
involume
sowriter
agreeable
a style. And
remark
is equally
applicable
toreference
all sothesmall
nume
rous
articles
of
which
this
crammed
is
composed
It
is,
indeed,
invaluable
as
a
book
of
to
the
merchant,
and
the journalist;
its patient
articles^inquirer
from the
and
talentmanwithof
which
theythe
areinsurance-agent,
executed, are
as the
wellastatesman,
calculated
toamongst
supply
the authors
wants and
ofofthethe
as ofcare
theoriginal
hurried
business.
Mr.
M'Culloch
occupies
highofplace
the
daylabourers
a* a hard-headed
thinker
in
political
economy
;
a
still
higher,
as
one
the
most
zealous
and
successful
in
rendering
that
science
popular
;
butt
of
all
his
publications,
his
Commercial
Dictionary
is
the
one
least
likely
to
encounter
the
rivalry
of
a
work of superior or even equal value."—Abridsed from The Spectator of March 16, 1844.
M'CULLOCH -A DICTIONARY, GEOGRAPHICAL, STATISTICAL, AND HISTORICAL, of the various Countries, Places, and Principal Natural Objects
in the WORLD. By J. R. M'Culloch, Esq. 2 thick vols. Svo. illustrated with Six Large
important Maps, j6'4. cloth.
" Thefailextent
of information
this Dictionary
affordswhose
on the
subjects
its light,
title and
is truly
surprising.
It
cannot
to prove
a vade-mecum
to the student,
inquiries
willreferred
becommerce,
guidedto byin its
satisfied
byforms
its clear
and
frequently
elaborated
communications.
Every
public
room
in
which
politics,
or
literature,
the
subject of discussion, ought to be furnished with these volumes."—Gloue.
MALTE-BRUN.-A SYSTEM OF UNIVERSAL GEOGRAPHY,
Founded on the Works of Malte-Brun and Balbi, embracing an Historical Sketch of the
Progress of Geographical Discovery, the Principles of Mathematical and Physical Geography,
and a complete Description, from the most recent sources, ofthe Political and Social Condition
of all the Countries in the World : with numerous Statistical Tables. 8vo. 30s. cloth.
MARCET.-CONVERSATIONS ON CHEMISTRY;
In which the Elements of that Science are familiarly Explained and Illustrated by Experiments.
14th Edition, enlarged and corrected. 2 vols. fcp." 8vo. 14s. cloth.
MARCET.-CONVERSATIONS ON NATURAL PHILOSOPHY;
In which the Elements of that Science are familiarly explained, and adapted to the compre
hension of Young Persons. 10th Edition, enlarged and corrected by the Author. Fcp. 8vo.
with 23 Plates, 10s. 6d. cloth.
Ofthe General Properties of Bodies; the Attraction of Gravity ; the Laws of Motion; Compound
Motion; the Mechanical Powers ; Astronomy; Causes of the Earth's Motion; the Planets;
the Earth; the Moon; Hydrostatics ; the "Mechanical Properties of Fluids; of Springs,
Fountains, &c. ; Pneumatics ; the Mechanical Properties of Air ; on Wind and Sound; Optics;
the Visual Angle and the Reflection of Mirrors ; on Refraction and Colours ; on the Structure
of the Eye, and Optical Instruments.
MARCET.-CONVERSATIONS ON POLITICAL ECONOMY;
In which the Elements of that Science are familiarly explained. 7th Edition revised and
enlarged. Fcp. 8vo. 7s. 6d. cloth.
Introduction; on Property; the Division of Labour ; on Capital; on Wages and Population ; on
the Condition of the Poor ; on Value and Price ; on Income ; Income from Landed Property ;
Income from the Cultivation of Land ; Income from Capital lent ; on Money ; on Commerce ;
on Foreign Trade; on Expenditure and Consumption.
MARCET.-CONVERSATIONS ON VEGETABLE PHYSIOLOGY; comprehending the Elements of Botany, with their application to Agriculture.
3d Edition. Fcp. 8vo. with 4 Plates, 9s. cloth.
Introduction ; on Roots ; on Stems ; on Leaves ; on Sap ; on Cambium and the peculiar Juices
of Plants; on the Action of Light and Heat on Plants; on the Naturalization of Plants; on
the Action of the Atmosphere on Plants ; on the Action of Water on Plants ; on the Artificial
Mode of Watering Plants ; on the Action of the Soii on Plants ; on the Propagation of Plants
by Subdivision ; on Grafting ; on the Multiplication of Plants by Seed ; the Flower ; on Com
pound Flowers ; on Fruit ; on the Seed ; on the Classification of Plants ; on Artificial Systems ;
on the Natural System ; Botanical Geography; the Influence of Culture on Vegetation ; on
the Degeneration and Diseases of Plants ; on the Cultivation of Trees ; on the Cultivation of
Plants which produce Fermented Liquors ; on the Cultivation of Grasses, Tuberous Roots, and
Grain; on Oleaginous Plants and Culinary Vegetables.
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MARCET -CONVERSATIONS FOR CHILDREN;
On Land and Water. 2d Edition, revised and corrected. Fcp. 8vo. with coloured Maps,
showing the comparative altitude of Mountains, 5s. 6d. cloth.
" Thisofis amusement,
so far superiorthatto wethecannot
usual cla«s
books,it here."—QuArti:kl\
in which it is thoughtReview.
necrssary to give instruction a
garnish
omit ofto modem
recommend
MARCET.-CONVERSATIONS ON LANGUAGE,
For Children. By Mrs. Marcet, Author of " Mary's Grammar," " Conversations on Che
mistry," &c. 18mo. 4s. 6d. cloth.
" Intothese
Conversations
Marcet
travels
a trrcattedeal
of ground,
her ofwonted
skilltheinhistorv
adapting
know
ledge
thethe
capacity
of theofMrs.
young.
The
natureover
ofthenrtioul
sounds
and
thewith
oreans
speech,
of mankind
tobable
indicate
formation
different
languages,
manner
in
which
English
hits
been
indebted
to
Latin,
the
pro
or possible
of language, and the use ofcognomens and names, are all familiarly displayed in this instruc
tive little
volume origin
"—Spectator.
MARCET. -MARY'S GRAMMAR;
Interspersed with Stories, and intended for the Use of Children. 7th Edition, revised and
enlarged. 18mo.
3s. fid.andhalf-bound.
" A sound
simple work for the earliest ages."—Qcabteblt Review.
MARCET—THE GAME OF GRAMMAR,
W ith a Book of Conversations shewing; the Rules of the Game, and affording Examples of the
manner of playing at it. In a varnished box, or done up as a post 8vo. volume in cloth, 8s.
MARCET—LESSONS ON ANIMALS, VEGETABLES, AND
MINERALS. By Mrs. Marcet, Author of " Conversations on Chemistry," &c. 12mo. 2s. cl.
" Oneforofthe
Mrsyoung."—Athenaeum.
Marcet's carefully-written books of instruction, in which natural history is made pleasant and intel
ligible
MARCET.-CONVERSATIONS ON THE HISTORY OF ENGLAND, for the Use of Children. By Mrs. Marcet, Author of "Conversations on Che
mistry," &c. 2d Edition, with Addition continuing the History to the Reign of George the
Third. 18mo. 5s. cloth.
" Juvenileworks.
literature
freelyinterest
own how
is indebted
Marcet,
not onlybegets
for the present,
but
her
preceding
Shesowill
imparts
to drymuch
anditdull
details ; toand,Mrs.while
she teaches,
desire in ofchildren,
her all
impila
for
knowledge,
pleasantly
' Conversations,'
admirably
suited to the acapacities
mayfurther
be skimmed
advantageously
by imparted.
' children ofThese
a larger
growth.' "—Literaiiy
"Gazette.
MARRIAGE GIFT.
By a Moth er. A Legacy to her Children. Post 8vo. 5s. cloth, gilt edges.
MARRYAT -THE SETTLERS IN CANADA.
Written for Young People. By Capt. Marryat, C.B. Author of "Peter Simple,"
"Masterman Ready," &c. 2 vols. fcp. 8vo. 12s. cloth.
clever,incidents
amusing,andandinteresting
instructivesituations,
book formsand,a delightlful
companion
to 'Masterman
It "This
is apleasure
storyexceedingly
fullbyofexciting
although
written
for young
people,
will Ready,'
be read
with
everybody.
We
cannot
too
warmly
rrcommend
the
love
of
piety,
reliance
upon
Providence,
and
humble submission to the Divine will, which pervade the work."—Naval and Military Gazette.
MARRYAT.-MASTERMAN READY;
Or, the Wreck of the Pacific. Written for Young People. By Captain Marryat. 3 vols,
fcp. 8vo. with numerous Engravings on Wood, 22s. 6d. cloth.
*** The volumes separately, 7s. 6d. each, cloth.
" The best
numerous
of thethemost
captivating
of modern children's
books.
The ofonlyRobinson
danger is,Crusoe's
lest parents
shoulddescendants,
dispute withand
theironechildren
possession
of it."—Quakterlt
Rev.
MARX
AND
WILLIS.-ON
THEF. H.
DECREASE
OF of
DISEASE
effected by
the Progress
of Civilization. BylC.
Marx, M.D. Professor
Medicine in
the University of GOttingen, &c. ; and R. Willis, M.D. Member of the Royal College of
Physicians, &c. Fcp. 8vo. 4s. cloth.
MAUNDER.-THE TREASURY OF HISTORY;
Comprising a General Introductory Outline of Universal History, Ancient and Modern, and a
Series of separate Histories of every principal Nation that exists; their Rise, Progress, and
Present Condition, the Moral and Social Character of their respective inhabitants, their
Religion, Manners, and Customs, &c. By Samuel Maunder. 1 thick vol. fcp. 8vo. 10s.
cloth; bound in roan, 12s.
" Ana general
encyclopedia
history and
in miniature—some
hundreds
of volumes chart
compressed
intoweone.
Thethe
author
first
ofoftoancient
modern
sort
of explanatory
by which
perceive
relation!
ofgives
onethenstate
andsketch
empire
another,
and
markofhistory—a
how
their
boundaries
advance
oror recede,
fluctuate
or become
defined
and
furnishes
a
neat
and
concise
digest
the
history
of
each
kingdom
division
of
the
world.
The
book
is;
an
universal
storehouse
of
historical
facts,
classified,
chronologically
arranged,
linked
by
succinct
narrative,
and
brought
down to theifpresent
To theandhistorical
student, anddates;
to all and
general
readers,
is invaluable
constant
only fortimes.
its copious
minutely-accurate
it must
form the
an work
indispensable
complefor
ment to allreference,
libraries."—Bhitamnia.
MAUNDER.-THE TREASURY OF KNOWLEDGE,
And LIBRARY of REFERENCE : containing a new and enlarged Dictionary of the English
Language, preceded by a Compendious Grammar, Verbal Distinctions, &c.; a new Universal
Gazetteer; a Con.pendious Classical Dictionary; a Chronological Analysis ofGeneral History;
a Dictionary of Law Terms, &c. &c. By Samuel Maunder. 14th Edition. 1 thick vol.
fcp. 8vo. with two engraved Frontispieces, 8s. 6d. cloth; boundinroan, 10s. 6d.

PRINTED FOB LONGMAN, BROWN, AND CO.

21

MAUNDER—THE SCIENTIFIC & LITERARY TREASURY;
A new and popular Encyclopaedia of Science and the Belles-Lettres ; including all Branches of
Science, and every Subject connected with Literature and Art. The whole written in a familiar
style, adapted to the comprehension of all persons desirous of acquiring information on the
subjects comprised in the work, and also adapted for a Manual of convenient Reference to the
more instructed. By Samuel Maunder. 3d Edition. 1 thick vol. fcp. 8vo. with engraved
Frontispiece, 10s. cloth ; bound in roan, 12s.
MAUNDER.-THE BIOGRAPHICAL TREASURY;
Consisting of Memoirs, Sketches, and brief Notices of above 12,000 Eminent Persons of all Age.
and Nations, from the Earliest Period of History; forming a new and complete Dictionary
of Universal Biography. By Samuel Maunder. 5th Edition, revised throughout, and
containing a copious Supplement, brought down to December, 1844. 1 thick volume. Fcp. 8vo.
with engraved Frontispiece, 10s. cloth ; bound in roan, 12s.
MAUNDER—THE UNIVERSAL CLASS-BOOK :
A new Series of Reading Lessons (original and selected) for Every Day in the Year ; each
Lesson recording some important Event in General History, Biography, &c. which happened
on the day of the month under which it is placed, or detailing, in familiar language, inte
resting facts in Science ; also a variety of Descriptive and Narrative Pieces, interspersed with
Foetical Gleanings : Questions for Examination being appended to each day's Lesson, and the
whole carefully adapted to Practical Tuition. By Samuel Maunder, Author of "The
Treasury of Knowledge." 2d Edition, revised. 12mo. 5s. bound.
MONTGOMERY'S (JAMES) POETICAL WORKS.
New and only Complete Edition. With some additional Poems, and Autobiographical
Prefaces. Collected and Edited by Mr. Montgomery. 4 vols. fcp. 8vo. with Portrait, and
Seven other beautifully-engraved Plates, 20s. cloth ; or bound in morocco, 36s.
MOORE'S POETICAL WORKS;
Containing the Author's recent Introduction and Notes. Complete in one volume, uniform
with Lord Byron's Poems. With a New Portrait, by George Richmond, engraved in the line
manner, and a View of Sloperton Cottage, the Residence of the Poet, by Thomas Creswick,
A.R.A. Medium 8vo. 21s. cloth ; or 42s. bound in morocco, in the best manner, by Hayday.
V Also, an Edition in 10 vols. fcp. 8vo. with Portrait, and 19 Plates £1. 10s. cloth
morocco, ^£4. 10s.
MOORE'S LALLA ROOKH.
Twentieth Edition. Medium 8vo. illustrated with 13 Engravings finished in the highest style
of Art, 21s. cloth ; morocco, 35s ; or, with India Proof Plates, 42s. cloth.
MOORE'S LALLA ROOKH.
Twenty-firstEdition. Fcp. 8vo. with Four Engravings, from Paintings by Westall, 10s. 6d.
cloth ; or, handsomely bound in morocco, in the best manner, 14s.
MOORE'S IRISH MELODIES.
New Edition. lmp.8vo. illustrated with 154Designsby Maclise, etched on steel. [In the Pre**.
The Poetry and Designs will both be engraved, and each page surrounded with an Ornamental Border.
MOORE'S IRISH MELODIES.
Fifteenth Edition. Fcp. 8vo. with Engraved Title and Vignette, 10s. cloth ; or bound In
morucco, in the best manner, 13s. 6d.
MOORE.-THE HISTORY OF IRELAND.
By Thomas Moore, Esq. Vols. 1 to 3, with Vignette Titles, 18s. cloth.
[To be completed
in One more
" Mr.butMoore
brings
to his Mill
labour*
notclearonlyandextensive
learning
rarely-trodden
path-*volume.
ofEvery
Irish
history,
strictfortunately
impartiality,
rendered
more
uncompromising
byin anbetheennobling
loveofoftheliberty.
pnge
of
his
work
contains
evidence
of
research
;
and
innumerable
passages
might
cited
in
proof
independent
and truth-seeking spirit of the author."—Athe.v^uh.
MORAL OF FLOWERS.
3d Edition. Royal 8vo. with 24 beautifully-coloured Engravings, £\. 10s. half-bound.
MORTON.-A VETERINARY TOXICOLOGICAL CHART,
Containing
Agentsandknown
in the Horse
; with
Symptoms,
Antidotes,
Action
on thethose
1 issues,
Tests.to cause
By W. Death
J. T. Morton.
12mo6s. the
incaa
• nn rollers,
8s. 6d.
MORTON.-A MANUAL OF PHARMACY,
For the Student in Veterinary Medicine; containing the Substances employed at the Royal
Veterinary College, with an attempt at their classification, and the Pharmacopoeia of that In
stitution. By W. J. T. Morton. 3d Edition. 12iuo. 10s. cloth.
MOSELEY. THE MECHANICAL PRINCIPLES OF ENGINEERING AND ARCHITECTURE. By the Rev. H. Moseley, M.A. F.R.S., Professor of
Natural Philosophy and Astronomy in King's College, London ; and Author of " Illustrations
of Mechanics," &c. 8vo. with Woodcuts and Diagrams, 24s. cloth.
*' The workonoftheMr.tlieorttical
Mosejey isprinciples
an elaborate,
profound,
and purely
mathematical
disquisition
of mechanics
; andaccurate,
will serveandto elegant
increaseabstract,
the author's
h.gh reputation
as a
mathematician."—Athinavm,
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MOSELEY.-ILLUSTRATIONS OF PRACTICAL MECHANICS.
By the Rev. H. Mosf.ley, M.A., Professor of Natural Philosophy and Astronomy in King's
College, London; being the First Volume of the Illustrations of Science by the Professors of
King's College. Fcp. 8vo. with numerous Woodcuts, 8s. cloth.
MULLER.—INTRODUCTION TO A SCIENTIFIC SYSTEM
of MYTHOLOGY. By C. O. Muller, Author of "The History and Antiquities of the
Doric Race," &c. Translated from the German by John Leiten. 8vo. uniform with " Muller's
Dorians,"
12s.
cloth.
" Clearing
away
theM filler
obscurity
and confusion
which mythology
weredisentangling
enveloped bythe
thebeautiful
glosses oflegends
the later
and
more
artificial
ages,
has reduced
it to they
its inprimary
elementspresented
; and
offormanti
quity
from
the
crowd
of
puerilities
by
which
were
deformed,
them
to
the
world
in
the
graceful
in
which
froma the
mint ofunderstanding
popular superstition.
In thisand
he has
renderedofantheimportant
sen-ice, but
not
only
tothey
thoseoriginally
whomental
wishsprang
tophilosophy
nl,tain
thorough
of the
character
literature
ancient Greeks,
toenquirers
into
and
the
history
of
natural
religion.
At
the
same
time,
the
acutenessand
sobriety
ofLeitch,
his judgment
make him
a safe guide
to thefidelity,
practical
been admirably translated
by Mr.
whose version,
combining
freedom,
andstudent.
elegance,His
is allwork
thathascannow
be wished."—Mobnikq
tuno-NicLi.
MURRAY-ENCYCLOPEDIA OF GEOGRAPHY;
Comprising a complete Description of the Earth : exhibiting its Relation to the Heavenly
Bodies, its Physical Structure, the Natural History of each Country, and the Industry, Com
merce, Political Institutions, and Civil and Social State of all Nations. By Hugh Murray,
F.R.S.E. : assisted in Astronomy, &c. by Professor Wallace ; Geology, &c. by Professor
Jameson ; Botany, &c. by Sir W. J. Hooker ; Zoology, &c. by W. Swainson, Esq. New
Edition, with Supplement, bringing down the Statistical Information contained in the work
to Dec. 1843 ; with 82 Maps, drawn by Sidney Hall, and upwards of 1000 other Engravings on
Wood, from Drawings by Swainson, T. Landseer, Sowerby, Strutt, &c. representing the most
remarkable Objects of Nature and Art in every Region of the Globe. 1 very thick vol. 8vo.
£Z. cloth.
*»* The Supplement, containing the most important Recent Information, may be had
separately, price Is.
NICOLAS.-THE CHRONOLOGY OF HISTORY.
Containing Tables, Calculations, and Statements indispensable for ascertaining the Dates of
Historical Events, and of Public and Private Documents, from the Earliest Period to the
Present Time. By Sir Harris Nicolas, K.C.M.G. Second edition, corrected throughout.
Fcp.
with recommend
Vignette Title,
6s. cloth.
"We8vo.
strongly
to historical
students the clea"." and accurate 'Chronology of History,' by Sir Harris
Nicolas, which contains all the information that can be practically required."—Qcasterly Review.
NISBET (JAMES).-THE FRENCH IN RHEINSTADT:
A Romance of the Day. A Friendly Voice from the Avon's Banks to the Nations of Germany,
and other Poems. By James Nisbet. Post 8vo. 7s. 6d. cloth.
" Fullwhich
of fire and imagination,
flowing
and vigorous.
Itverse.
breathes
that
spirit ofparts
hostility
to revolutionary
move
ments
it ourmore
dutythan
to uphold
prose ofor thought
The
descriptive
are admirable.
Mr. Nisbet's
minor
Poems,wetoo,feelpossess
ordinaryinbeauty
as well
as expression,"—Court
Journal.
OPIE (MRS.) -FATHER AND DAUGHTER. AND TEMPER.
Tales. By Mrs. Opie. Fcp. 8vo. with two Illustrations, 6s. cloth.
OPIE (MRS.) -ADELINE MOWBRAY, OR THE MOTHER
and DAUGHTER. And the WELCOME HOME. Tales by Mrs. Opie. Fcp. 8vo. with two
Illustrations, 6s. cloth.
OWEN. - LECTURES ON THE COMPARATIVE ANATOMY
AND PHYSIOLOGY OF THE INVERTEBRATE ANIMALS, delivered at the Royal College
of Surgeons in 1843. By Richard Owen, F.R.S. Hunterian Professor to the College. From
Notes taken by William White Cooper, M.R.C.S. and revised by Professor Owen. With
Glossary and Index. 8vo. with nearly 140 Illustrations on Wood, 14s. cloth.
*»* A Second and concluding Volume, being the Lectures (On Vertebrata) delivered by
Prof. Owen during the present session, is in the Press.
PARKES.-DOMESTIC DUTIES;
Or, Instructions to Young Married Ladies on the Management of their Households, and the
Regulation of their Conduct in the various Relations and Duties of Married Life. By Mrs.
W. Parees. 5th Edition. Fcp. 8vo. 9s. cloth.
Social Relations—Household Concerns—the Regulation of Time—Moral and Religious Duties.
PARNELL.-A TREATISE ON ROADS;
Wherein the Principles on which Roads should be made are explained and illustrated by the
Plans, Specifications, and Contracts made use of by Thomas Telford, Esq. on the Holyhead
Road. By the Right Hon. Sir Henry Parnell, Bart., Hon. Memb. Inst. Civ. Eng. LondonSecond Edition, greatly enlarged. 8vo.with 9 large plates, jfl. Is. cloth.
PEARSON.-AN INTRODUCTION TO PRACTICAL ASTRONOMY. By the Rev. W. Pearson, LL.D. F.R.S., &c., Rector of South Killworth,
Leicestershire, and Treasurer to the Astronomical Society of London. 2 vols. 4to with
Plates, £T. 7s. boards.
Vol. 1 contains Tables, recently computed, for facilitating the Reduction of Celestial observa
tions ; and a popular explanation of their Construction and Use.
Vol. 2 contains Descriptions of the various Instruments that have been usefully employed in
determining the Places of the Heavenly Bodies, with an Account of the Methods of Adjusting
and Using them.
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PERCIVALL -HIPPOPATHOLOGY ;
A Systematic Treatise on the Disorders and Lameness of the Horse ; with their modern and
most approved Methods of Cure; embracing the doctrines of the English and French
Veterinary Schools. By W. Percivall, M.R.C.S. Veterinary Surgeon in the 1st Life Guards.
Vols. 1 and 2, 8vo. Vol. 1, 10s. 6d. boards; Vol. 2, Us. boards.
PERCIVALL -THE ANATOMY OF THE HORSE;
Embracing the Structure of the Foot. By W. Percivall, M.R.C.S. 8vo. 41, cloth.
PEREIRA -A TREATISE ON FOOD AND DIET :
With Observations on the Dietetical Regimen suited for Disordered States of the Digestive
Organs ; and an Account of the Dietaries of some of the principal Metropolitan and other
Establishments for Paupers, Lunatics, Criminals, Children, the Sick, &c. By Jon . Pereira,
M.D. F.R.S. & L.S. Author of " Elements of Materia Medica." 8vo. 16s. cloth.
" Invaluable
to theDr.professional,
and interesting
evenpossesses
to the general
reader. forItthose
is written
in that
clear andbooks
racywhen
style
which
characterises
Pereira's writings,
and wnich
such charms
who hke
scientific
they
are
not
'
too
dry."
We
may,
in
fine,
pronounce
it
well
worthy
of
the
author
of
the
best
work
on
Materia
Medica
and Therapeutics ofthe age in which he lives."—Chemist.
PESCHEL (C. FJ-ELEMENTS OF PHYSICS.
Part 1—Ponderable Bodies. By C. F. Peschel, Principal of the Royal Military College,
Dresden. Translated from the German, with Notes, by E. West. Fcp. 8vo. with Diagrams
and Woodcuts.
[Now ready.
This volume has been translated in the expectation that it will supply a vacuum which, it
is believed, exists of English works on natural philosophy. The treatises on this science in
our language are, almost without exception, either purely theoretical, or they are, in the
strictest sense of the term, popular: the present work is of a mixed character, being a sys
tematic treatise adapted for the use of schools, excluding difficult mathematics, but retaining
the mathematical method ; it contains many numerical illustrations to exercise the student
in the application of the formulae, besides copious tables, which will give it a value to the
practical man. The foreign measures have been reduced to English standards, and a few
notes added to the original matter. The second and concluding part, containing the Physics
of Imponderable Bodies, is in preparation.
PHILLIPS.-AN ELEMENTARY INTRODUCTION TO MINERALOGY ; comprising a Notice of the Characters and Elements of Minerals ; with Accounts
of the Places and Circumstances in which they are found. By William Phillips, F.L.S.
M.G.S. &c. 4th Edition, considerably augmented by R. Allan, F.R.S.E. 8vo. with numerous
Cuts, 12s. cloth.
PHILLIPS-FIGURES AND DESCRIPTIONS OF THE
PALAEOZOIC FOSSILS of CORNWALL, DEVON, and WEST SOMERSET; observed in
the course of the Ordnance Geological Survey of that District. By John Phillips, F.R.S.
F.G.S. &c. Published by Order of the Lords Commissioners of H.M. Treasury. 8vo. with
60 Plates, comprising very numerous figures, 9s. cloth.
PHILLIPS -A GUIDE TO GEOLOGY.
By John Phillips, F.R.S.G.S., &c. Fcp. 8vo. with Plates, 6s. cloth.
PHILLIPS.-A TREATISE ON GEOLOGY.
By John Phillips, F.R.S.G.S., &c. 2 vols. fcp. 8vo. with Vignette Titles and Woodcuts,
12s. cloth.
PORTER - A TREATISE ON THE MANUFACTURE OF SILK.
By G. R. Porter, Esq. F.R.S. Author of " The Progress of the Nation," &c. 1 vol. 8vo. with
Vignette Title, and 39 Engravings on Wood, 6s. cloth.
P0RTER.-A TREATISE ON THE MANUFACTURES OF
PORCELAIN AND GLASS. By G. R. Pouter, Esq. F.R.S. Fcp. 8vo. with Vignette Title
and 50 Woodcuts, 6s. cloth.
PORTLOCK.-REPORT ON THE GEOLOGY OF THE COUNTY
ofLONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and described under
the Authority of the Master-General and Board of Ordnance. By J. E. Portloce, F.R.S.
&c. 8vo. with 48 Plates, 24s. cloth.
POSTANS.- PERSONAL OBSERVATIONS ON SINDH,
The Manners and Customs ofits Inhabitants, audits Productive Capabilities: with a Narrative
of the Recent Events. By Capt. Postans, Bombay Army, late Assistant to the Political
Agent, Sindh. 8vo. with new Map, coloured Frontispiece, and other Illustrations, 18s. cloth.
" For the interesting
details of the manners
customs
ofthe Sindhians
ofall classes,
the various
particulars
.which
the description
country, and
we refer
the reader
to Capt. Postans'
valuableandwork,
which cannot
fail
to affordmake
himupequal
informationofandtheamusement."—Asiatic
Jouknal
POWELL.-THE HISTORY OF NATURAL PHILOSOPHY,
From the Earliest Periods to the Present Time. By Baden Powell, M.A.,Savilian Professor
of Mathematics in the University of Oxford. Fcp. 8vo. Vignette Title, 6s. cloth.
PROCEEDINGS OF THE ZOOLOGICAL SOCIETY OF LONDON.
8vo. The last part published il Part 10 for 1843, 6s. cloth.
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PYCROFT (REV. J.)-A COURSE OF ENGLISH READING,
adapted to every 'taste and Capacity: with Anecdotes of Men of Letters. By the Rev.
James Pycropt, B.A. Trinity College, Oxford ; Author of " Latin Grammar Practice," and
** Greek Grammar Practice." Fcp. 8vo. 6s. 6d. cloth.
" A book of unquestionable
utilitytheAnddeliberate
sound advice,
designed
chiefly to recommend
and
indicate the
study biogra
of convenient
before attempting
perusal
of theaslarger"works
in history,
philosophy,
religion,
Lihy, andepitomes
other branches
of knowledge,
and then only
so much
inclination may
suggest."—Athe.njscm.
QUARTERLY JOURNAL OF THE GEOLOGICAL SOCIETY
of LONDON. Edited by David Thomas Ansted, M.A.F.R.S. Fellow of Jesus College,
Cambridge ; Professor of Geology in King's College, London ; Vice-Secretary of theG eological Society. No. 1, 8vo. 4s. sewed. - Published quarterly.
[No. 2 on May 1st.
RANKE'S HISTORY OF THE REFORMATION.
Translated by Sarah Austin, Translator of Ranke's " History of the Popes." Vols. 1 and 2.
8vo. 30s. cloth.
REECE.-THE MEDICAL GUIDE,
For the use of the Clergy, Heads of Families, Seminaries, and Junior Practitioners in Medi
cine ; comprising a complete Modern Dispensatory, and a Practical Treatise on the Distin
guishing Symptoms, Causes, Prevention, Cure and Palliation, of the Diseases incident to the
Human Frame By R. Reece, M.D. late Fellow of the Royal College of Surgeons of London,
&c. 16th Edition. 8vo. 12s. boards.
REID (DR.)-ILLUSTRATIONS OF THE PRINCIPLES AND
PRACTICE of WARMING and VENTILATING, with Preliminary Remarks on Health and
Length of Life. By D. B. Reid, M.D. F.R.S.E. 8vo. with Diagrams, and 320 Engravings
on wood, 16s. cloth
*' A point
very clever,
ingenious,
and subjects
learned oftreatise,
of practical
utility and
tois all
classes toofthe
people.
every
of :view
in are
which
the
warming
andbuildings,
ventilation
can concern
be taken
presented
readerAlmost
in this
masterly
work
they
pursued
in
public
and
private
in
churches
and
chapels,
in
ships,
manufactories,
and
mines.
The
details
are
very
curious,
and
greatly
assisted
in
effect
by
the
profuse
employment
of
diagrams
woodcuts.
thing
is done,
in short,
to make the information acceptable to non-professional readers, as wellanaas
available forEvery
the uses
of the
architect
ana physician."—Examiner.
REPTON.-THE LANDSCAPE GARDENING & LANDSCAPE
ARCHITECTURE of the late Humphry Repton, Esq.; being his entire works on these
subjects. New Edition, with an historical and scientific Introduction, a systematic Analysis,
a Biographical Notice, Notes. and a copious alphabetical Index. ByJ.C. Loudon, F.L.S.
&c. Originally published in 1 folio and 3 quarto volumes, and now comprised in 1 vol. 8vo.
illustrated by upwards of 250 Engravings, and Portrait, 30s. cloth ; with coloured plates,
£Z. 6s. cloth.
RIDDLE. — A COMPLETE ENGLISH-LATIN AND LATINENGLISH DICTIONARY, compiled from the best sources, chiefly German. By the Rev.
J. E. Riddle, M.a. 4th Edition. 8vo. 31s. 6d. cloth.
*»* Separately—The English-Latin part, 10s. 6d. cloth; the Latin-English part, 21s. cloth.
RIDDLE. -A DIAMOND LATIN ENGLISH DICTIONARY.
For the waistcoat-pocket. A Guide to the Meaning, Quality, and right Accentuation of Latin
Classical Words. By the Rev. J. E. Riddle, M.A. Royal 32mo. 4s. bound.
" A most
useful littleas lexicon
the general reader
may casual
wish forliterary
an accommodating
such Latin
vtoids
or sentences
may betoencountered
in everywhoday's
exercises. Itinterpreter
is at onceofcopious
and
succinct."—Morning
Herald.
RIDDLE-LETTERS FROM AN ABSENT GODFATHER ;
Or, a Compendium of Religious Instruction for Young Persons. By the Rev. J. E. Riddle,
M.A. Fcp. Svo. 6s. cloth.
RIDDLE. -ECCLESIASTICAL CHRONOLOGY;
Or, Annals of the Christian Church, from its Foundation to the present Time. Containing a
View of General Church History, and the Course of Secular Events ; the Limits of the
Church and its Relations to the State; Controversies; Sects and Parties; Rites,
Institutions, and Discipline ; Ecclesiastical Writers. The whole arranged according to the
order of Dates, and divided into Seven Periods. To which are added, Lists of Councils and
Popes, Patriarchs, and Archltishops of Canterbury. By the Rev. J. E. Riddle, M.A.,
Author of " The Complete Latin Dictionary." 8vo. 15s. cloth.
RIVERS.-THE ROSE AMATEUR'S GUIDE ;
Containing ample Descriptions of all the fine leading varieties of Roses, regularly classed in
their respective Families ; their History and mode of Culture. By T. Rivers, Jun. 3d Edi
tion, corrected and improved. Fcp. 8vo. 6s. cloth.
" Mr. Rivers isandthesupplies,
best authority
of theregarding
cultivation
of the rose
; his book
is unexceptionable
comprehensive,
indeed,onall the
the subject
information
the various
varieties,
that can
be desired." and
Gentleman's Magaiine.

PRINTED FOR LONGMAN, BROWN, AND CO.

25

ROBERTS.-A COMPREHENSIVE VIEW OF THE CULTURE
of the VINE under GLASS. By James Roberts, Gardener to M.Wilson, Esq..Eshton Hall,
Yorkshire. 12mo. 5s. 6d. cloth.
ROBERTS (GEORGE).—THE LIFE, PROGRESSES, AND REBELLlONof JAMES DUKE of MONMOUTH, to his Capture and Execution; with a full
Account
copious
Notices.
By Portrait,
George Maps,
Roberts,
Author ofof•*the
TheBloody
HistoryAssizes,
of Lymeand
Regis,"
&c. Biographical
&c. 2 vols. post
8vo. with
and
other Illustrations, 24s. cloth.
" Mr.important
Roberts deserves
for the dilignce with which he has searched for original documents, many of which
throw
light on credit
the period."—Athenjium.
"
Mr.
Roberts's
volume
will
be
readbywith
eagerness
and profit,
the lightwhich
histhe
industrious
researches
amongst
ancient
records,
hitherto
untouched
thestate
historian,
have
enabledforand
him
to throw
upon
features
of these
remarkable
times,
the
condition
of
the
people,
the
of
public
feeling,
upon
the
manners
and
modes
of
life
prevalent
among
the the
classes
whom itthinks
is the offashion
with theworld."—Critic.
historians of nations entirely to neglect. For this Mr. Roberts
will
receive
unanimous
the reading
ROBERTS. AN ETYMOLOGICAL AND EXPLANATORY
DICTIONARY of the Terms and Language of GEOLOGY; designed for the early Student,
and those who have not made great progress in the Science. By G. Roberts. Fcp. 6s. cloth.
ROBINSON.- GREEK AND ENGLISH LEXICON TO THE
NEW TESTAMENT. By E. Robinson, D.D. Author of "Biblical Researches." Edited,
with careful revision, corrections, &c. by the Rev. Dr. Bloomfield. 8vo. 18s. cloth.
ROGERS.-THE VEGETABLE CULTIVATOR;
Containing a plain and accurate Description of all the different Species of Culinary Vegetables,
with the most approved Method of Cultivating them by Natural and Artificial Means, and
the best Modes of Cooking them ; alphabetically arranged. Together with a Description of
the Physical Herbs in General Use. Also, some Recollections of the Life of Philip Miller,
F.A.S., Gardenerto the Worshipful Company of Apothecaries at Chelsea. By John Rogers,
Author of "The Fruit Cultivator." 2d Edition, fcp. 8vo. 7s. cloth.
" Rogers's 'Vegetable Cultivator ' is an useful book."—Prof. Lindley, in The Gardeners' Chronicle.
ROME. -THE HISTORY OF ROME.
2 vols fcp. 8vo. with Vignette Titles, 12s. cloth.
RONALDS.-THE ELY-FISHER'S ENTOMOLOGY,
Illustrated by Coloured Representations of the Natural and Artificial Insect ; and accompanied
by a few Observations and Instructions relative to Trout and Grayling Fishing. By Alfred
Ronalds. 2d Edition. 8vo. with 20 coloured Plates, 14s. cloth.
ROSCOE.-LIVES OF EMINENT BRITISH LAWYERS.
By Henry Roscoe, Esq. Fcp. 8vo. with Vignette Title, 6s. cloth.
SANDBY (REV. G.) -MESMERISM AND ITS OPPONENTS :
With a Narrative of Cases. By the Rev George Sandby, Jun. Vicar of Fl xton, and Rector
of All Saints with St. Nicholas, South Klmham, Suffolk ; Domestic Chaplain to the Right Hon.
the Earl of Abergavenny. Fcp. 8vo. 6s. cloth.
SANDFORD (REV. JOHNX-PAROCHIALIA,
Or, Church, School, and Parish. By John Sandford, M.A. Vicar of Dunchurch, Chaplain
to the Lord Bishop of Worcester, Hon. Canon of Worcester, and Rural Dean. 8vo. with nu
merous Woodcuts, 16s. cloth.
SANDFORD.-WOMAN IN HER SOCIAL AND DOMESTIC
CHARACTER. By Mrs. John Sandford. 6th Edition. Fcp. 8vo. 6s. cloth.
Causes of Female Influence; Value of Letters toWoman; Importance of Religion to Woman ;
Christianity the Source of Female Excellence; Scripture illustrative of Female Character;
Female Influence on Religion; Female Defects; Female Romance ; Female Education ; Female
Duties.
SANDFORD.-FEMALE IMPROVEMENT.
By Mrs. John Sandford. 2d Edition. Fcp. 8vo. 7s. 6d. cloth.
The Formation of Female Character; Religion a paramount Object; the Importance ofReligious
Knowledge; Christianity, Doctrinal ana Practical ; the Employment of Time; Study, its Mode
and its Recommendation; Accomplishment; Temper; Taste; Benevolence; Marriage; the
Young Wife; the Young Mother.
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SANDHURST COLLEGE MATHEMATICAL COURSE.
PRACTICAL ASTRONOMY and GEODESY, including the Projections of the Sphere, and
Spherical Trigonometry. For the use of the Royal Military College, Sandhurst. By John
Narrien, F.R.S and R.A.S. Professor of Mathematics in the Institution. Being' the 5th
Volume of the Sandhurst Mathematical Coarse. 8vo. 14s. bound.
" We have,ofontheformer
felt called; ana
noonthetopresent
noticeappears
with praise
the ' inArithmetic
and Algebra,'
and the
'AllGeometry,"
Authoroccasions,
ofofthis
text-book
fully
equal
merit
to either
of itsrequires
predecessors.
the
elementary
problems
practical
astronomy
and
geodesy
,
with
which
even
an
advanced
pupil
to be
familiar,
are given.
The style of elegant.
the authorThe
is nervous
perspicuous,his
felicitous,
and
his asalgebraical
and geometrical
demonstrations
work points
willandform
the
taste
oftheillustrations
scholar
bybranch
example,
as weU
store the
his
mind
with
knowledge.
In
the
preface,
Mr.
Narrien
out
the
importance
of
the
of
study
to
which
volume
is
devoted,
to
all,
but
especially,
in
the
present
circumstances
of
the
British
empire,
to
the
young
soldier.
The
tone oftheIt preface
conveys
pleasing
impression ofthe
the spirit which
institution the
for which
work
ispossession
compiled.
would lead
one,aapart
of thesoanimates
book,
tothecongratulate
countrythe
the
a military
seminary
wherealtogether
the youngfrom
soldier'smerits
mind was
emphatically
directed to objects
ofontruly
honourableofambition."—Spectator.
ELEMENTS of ARITHMETIC and ALGEBRA. For the use of the Royal Military College,
Sandhurst. By W. Scott, Esq. A.M. and F.R.A.S. Second Mathematical Professor in the
Institution. Being the Second Volume of the Sandhurst Course of Mathematics. 8vo. 16b.
bound.
ELEMENTS of GEOMETRY ; consisting; of the first Four and Sixth Books of Euclid, chiefly
from the Text of Dr. Robert Simson : with the principal Theorems in Proportion, and a
Course of Practical Geometry on the Ground ; also, Four Tracts relating to Circles, Planes,
and Solids, with one on Spherical Geometry. For the use of the Royal Military College,
Sandhurst. By John Narrien, Professor of Mathematics in the Institution. Being the
First Volume of the Sandhurst Course of Mathematics. 8vo. with many diagrams, 10s. 6d.
bound.
SCORESBY.-MAGNETICAL INVESTIGATIONS.
By the Rev. William Scoresby, D.D. F.R.S.L. and E. &c. &c. Comprising Investigations
concerning the Laws or Principles affecting the Power of Magnetic Steel Plates or Bars, in
combination as well as singly, under various conditions as to Mass, Hardness, Quality, Form,
&c. as also concerning the comparative Powers of Cast Iron. Part 1, 8vo. with Plates, Ss.
cloth ; Part 2, 10s. 6d.
SCOTT.-THE HISTORY OF SCOTLAND.
By Sir Walter Scott, Bart. New edition. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
SEAWARD.- SIR EDWARD SEAWARD'S NARRATIVE OF
HIS SHIPWRECK, and consequent Discovery of certain Islands in the Caribbean Sea : with
a detail of many extraordinary and highly interesting Events in his Life, from 1733 to 1749, as
written in his own Diary. Edited by Miss Jane Porter. 3d Edition, with a New Nautical
and Geographical Introduction, containing Extracts from a Paper by Mr. C. F. Collett, of the
Royal Navy, identifying the islands described by Sir E. Seaward. 2 vols. post 8vo. 21s. cloth.
SELECT WORKS OF THE BRITISH POETS,
From Chaucer to Withers. With Biographical Sketches, by R. Southey.LL.D. 1 large vol.
8vo. 30s. cloth ; with gilt edges, 31s. 6d.
SELECT WORKS OF THE BRITISH POETS,
From Ben Jonson to Beattie. With Biographical and Critical Prefaces, by Dr. Aieix.
A New Edition, with Snpplement, by Lucy Aiein ; consisting of additional Selections from
the Works of Crabbe, Scott, Coleridge, Pringle, Charlotte Smith, and Mrs. Barbauld. 8vo.
{Now ready.
feature
thesepoems
two works
is, that
the Poems
entire,ofwithout
or abridg
ment; The
carepeculiar
being taken
thatofsuch
only are
included
as are fitareforprinted
the perusal
youth,mutilation
or for reading
aloud.
SERMON ON THE MOUNT (THE).
[St. Matthew v. vi. vii.] Intended for a Birth-day Present, or Gift Book for all Seasons.
Printed in Gold and Colours, in the Missal style, with Ornamental Borders by Owen Jones,
Architect, and a Design from a Drawing by W. Boxall, Esq. Small 8vo. 21s. bound in an
appropriate manner, in morocco, by Hayday ; or 14s. boords.
" This bookor aGrenviile;
is a gem, issued
in a shape
complete
that itnext
mighttheadorn
shelvesand
in the
collection of a
Roxburgh!;
or,which
is stillsobetter,
becarried
heart the
bythechoicest
most earnest
devout."—Tikes.
SHAKSPEARE, BY BOWDLER.
THE FAMILY SHAKSPEARE ; in which nothing is added to the Original Text ; but those
words and expressions are omitted which cannotwith propriety be readaloud. By T- Bowdler,
Esq. F.R.S. Seventh Edition, 1 large vol. 8vo. with 36 Illustrations after Smirke, &c.
30s. cloth ; or 31s. 6d. gilt edges.
*»* A Library Edition, without Illustrations, 8 vols. Svo. j£4. 14s. 6d. boards.
SHELLEY, fc. -LIVES OF THE MOST EMINENT LITERARY
MEN OF ITALY, SPAIN, and PORTUGAL. By Mrs. Shelley, Sir D. Brewster,
J. Montgomery, &c. 3 vols. fcp. 8vo. with Vignette Titles, 18s. cloth.
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SHELLEY -LIVES OF MOST EMINENT FRENCH WRITERS.
By Mrs. Shelley, and others. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
SHORT WHIST :
Its Rise, Progress, and Laws ; with Observations to make any one a Whist Player ; containing
also the Laws of Piquet, Cassino, EcarttS, Cribbage, Backgammon. By Major A * * * * *.
8th Edition. To which are added, Precepts for Tyros. By Mrs. B * * * * *. Fcp. 8vo. 3s.
cloth, gilt edges.
SISMONDI.-HISTORY OF THE ITALIAN REPUBLICS;
Or, of the Origin, Progress, and Fall of Freedom in Italy, from a.d. 476 to 1805. By J. C. L.
De Sismondi. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
SISMONDI -THE HISTORY OF THE FALL OF THE ROMAN
EMPIRE. Comprising a View of the Invasion and Settlement of the Barbarians. By J. C L.
Be Sismondi. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
SMITH.-THE ENGLISH FLORA.
By Sir James Edward Smith, M.D. F.R.S., late President of the Linnaian Society, &c.
6 vols. 8vo. £3. 128. boards.
Contents :—Vols. I. to IV. The Flowering Plants and the Ferns, £2. 8s.
Vol. V. Part 1, 12s.—Cryptogamia ; comprising the Mosses, Hepaticse, Lichens, Characea?,
and Algae. By Sir W. J. Hooeer.
Vol. V. Part 2, 12s.—The Fungi—completing the work, by Sir J. W. Hooeer, and the Rev.
M. J. Bereeley, F.L.S. &c.
SMITH-COMPENDIUM OF THE ENGLISH FLORA.
By Sir J. E. Smith. 2d Edition, with Additions and Corrections. By Sir W. J. Hooeer.
12mo. 7s. 6d. cloth.
THE SAME IN LATIN. Sth Edition, 12mo. 7s. 6d.
SMITH.-AN INTRODUCTION TO THE STUDY OF BOTANY.
By Sir J. E. Smith, late President of the Linnean Society. 7th Edition, corrected ; in which
the object of Smith's " Grammar of Botany" is combined with that of the " Introduction."
By Sir William Jaceson Hooeer, K.H., LL.D., &c. 8vo. with 36 Steel Plates, 16s. cloth;
with the Plates coloured, £2. 12s. 6d. cloth.
SMITH.-THE WORKS OF THE REV. SYDNEY SMITH.
2d Edition, 3 vols. 8vo. with Portrait, 36s. cloth.
This collection
consists
of the author's
Catholics,
and other
miscellaneous
works. contributions to the Edinburgh Review, Peter Plymley's Letters on the
By the same Author, 2d Edition,
LETTERS on AMERICAN DEBTS. First printed in " The Morning Chronicle." 8vo. 6d.
SOUTHEY'S (ROBERT) COMPLETE POETICAL WORKS;
Containing all the Author's last Introductions and Notes. Complete in one volume, medium
8vo. with Portrait and Vignette, uniform with Byron's Poems and Thomas Moore's Poetical
Works, 21s. ; or 42s. bound in morocco, in the best manner, by Hayday.
Also, an Edition in 10 vols. fcp. 8vo. with Portrait and 19 Plates, £2. 10s. ; morocco, £\. 10s.
The following Works, separately : —
JOAN of ARC
Fcp. 8vo. 5s. cloth. THALABA
Fcp. 8vo. 5s. cloth.
MADOC
Fcp. 8vo. 5s. cloth. BALLADS, &c
2 vols. Fcp. 8vo. 10s. cloth.
CURSE of KEHAMA.... Fcp. 8vo. 5s. cloth. RODERICK
Fcp.8vo. 5s. cloth.
SOUTHEY, &c. -LIVES OF THE BRITISH ADMIRALS;
With an Introductory View of the Naval History of England. By R. South ey, Esq. and
R. Bell, Esq. 5 vols. fcp. 8vo. with Vignette Titles, £1. 10s. cloth.
SPALDING.-THE PHILOSOPHY OF CHRISTIAN MORALS.
By Samuel Spalding, M.A. of the London University. 8vo. 10s. 6d. cloth.
" early
The author
this work
young
promise,
who graduated
athad
the London
University
in 1840,
and
died
in intense
the ofpresent
year,wasattoa study.
the
Capeman
of ofgreat
Good which
Hope,
tohaswhich
place hebears
repaired
tothinking
recruit his
strength,
shattered
by
application
The
work
he
left
behind
traces
of
a
mind,
which
might
muchwriter,
in theBi&hop
field ofButler
science.
is modelled
to a greatandextent
on thewritten."
writings
of thathave
greatdone
ethical
; and Mr.
the Spalding's
whole work treatise
is throughout
thoughtfully
eloquently
Athin^UM.
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SPIRIT OF THE WOODS.
By the Author of "The Moral of Flowers." 2d Edition. Royal 8vo. with 23 beautifullycoloureil Engravings of the Forest Trees of Great Britain, £\. lis. 6d. cloth.
SPOONER—A TREATISE ON THE STRUCTURE, FUNCTIONS, and DISEASES of the FOOT and LEG of the HORSE ; comprehendiner the Com
parative Anatomy of these parts in other Animals, embracing the subject of ."hoeing ami
the proper Treatment of the Foot; with the Rationale and Effects of various Important
Operations, and the best methods of performing them. By W. C. Spoonbk, M.R.V.C.
12mo. 7s. 6d. cloth.
STEBBING.-THE HISTORY OF THE CHRISTIAN CHURCH,
from its Foundation to a.d. 1492. By the Rev. H. Stebbinq, M.A. &c. 2 vols. fcp. 8vo.
with Vignette Title , 12s. cloth.
STEBBING.-THE HISTORY OF THE REFORMATION.
By the Rev. H. Stebuing. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth.
STEAM ENGINE, BY THE ARTIZAN CLUB.
A Treatise on the Steam Engine. By the Artizan Club. Nos. 1 to 8, 4to. Is. each, sewed.
To be completed in 24 Monthly Parts, each illustrated by a Steel Plate and several Woodcuts'
This work will give a complete account of the Steam Engine as applied to Mines, Mills*
Railways, and Steam Navigation ; will contain Practical Rules and Examples of the best
Machinery ; and will be representative of the present state of Steam Science in England.
" The treatise
is marked
byasthefarsame
vivacitythewhich
belongspurpose
to 'the Club;'
it is well
illustrated
with
woodcuts,
>eems
asinweancleverness
can
judge,and
to answer
of ditiuning
sound
information
among
the ami
artisans
oflikely,
this country,
agreeable
and
interestingimportant
manner."—Railway
Chbo.sicle.
STEEL'S SHIPMASTER'S ASSISTANT,
And OWNER'S MANUAL; containing Information necessary for persons connected with
Mercantile Affairs; consisting of the Regulation Acts of the Customs for the United King
dom, and British Possessions abroad ; Navigation Laws ; Registry Acts ; Duties of Customs
of the United Kingdom, the British Plantations in America, Canada, and Isle of Man, in the
East Indies, Cape of Good Hope, New South Wales, and Van Dieman's Land ; Srnuggliug
Acts; Pilotage throughout England and Scotland; Insurances; Commercial Treaties ; Dock
Charges on Shipping, &r. New Edition, corrected by J. Stieeman, Secretary to the East
India and China Association. With Tables of Monies, Weights, Measures, and Exchanges.
By Dr. Kelly. With a Supplement. 1 large vol. 8vo. jfc'l. Is. cloth.
STEPHENS.-A MANUAL OF BRITISH COLEOPTERA;
or, BEETLES: containing a Description of all the Species of Beetles hitherto ascertained to
inhabit Great Britain and Ireland, &c. With a Complete Index of the Genera. By J. F.
Stephens, F.L.S. Author of " Illustrations of Entomology." Post 8vo. 14s. cloth.
STRONG-GREECE AS A KINGDOM :
A Statistical Description ofthat Country : its Laws, Commerce, Resources, Public Institutions,
Army, Navy, &c—from the arrival of King Otho, in 1833, down to the present time. From
Official Documents and Authentic Sources. By Frederice Strong, Esq. Consul at Athens
for the Kingdoms of Bavaria and Hanover. 8vo 15s- cloth.
SUMMERLY (MRS. FELIX). -THE MOTHER'S PRIMER:
a Little Child's First Steps in many ways. By Mrs. Felix Summerly. Fcp. 8vo. printed
in colours, with a Frontispiece drawn on zinc by William Mulready, R.A. Is. sewed.
" It were
a happyrecommend
thought ofasMrs.
Summerly
to interest
the childtotaught
by herparent
charming
' Mother's
Primer,'
which
weamiwarmly
the Felix
mostprattlers
attractive
and
bestunnecessarily
adapted
suit every
who wishes
to lessen
the
trouble
pain
which
the
innocent
are
often
condemned
to
undergo
in
mastering
the
mysteries of reading, after the first excitement of great A and little a has subsided."—Chit10.
SUNDAY LIBRARY :
Containing nearly One Hundred Sermons by the following eminent Divines. With Notes, &c.
by the Rev. T. F. Dibdin, D.D. 6 vols. fcp. 8vo. with Six Portraits, 30s. cloth.
Professor
White
Jones
(of Nay-land)'
Archdeacon Xares
Archbp. Seeker
Lawrence Bp. Huntingford
Rev. Arch.
Alison Rev W.
C.H. W.
LeRu
Maithy
H.
MUmaa
C.Joshua
Benson
Dr. Chalmers
Plair Fott
Bp. Bloomfield
Mant
Gilpin
R. Morehead
Newton
Gray
G. Haggitt
Thomas
RenneU
D'Oyly
Heber
Hall
J." H.IneySpry
i'aley
J.Forteus
B.Mildert
Sumner
Hobart
Smith
J.A.Robert
Hewlett
Parr
Van
Home
Irvine
Townson.
Shuttleworth
Dean
Chandler
Horsley
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SWAINSON-A PRELIMINARY DISCOURSE ON THE
STUDY OF NATURAL HISTORY. By W. Swainson, Esq. Fcp. 8vo. 6s. cloth.
A Treatiseon the Natural History and Natural History and Classification
Classification of Animals. By W.
of Fish, Amphibians, and Reptiles. By
W. Swainson, Esq. 2 vols. fcp. 8vo. with
Swainson, Esq. Fcp. 8vo. 6s.
numerous
Woodcuts and Vignette Titles,
Natural History and Classification
12s. cloth.
of Quadrupeds. By W. Swainson, Esq.
Fcp. 8vo. with vignette title and 176 Wood
Habits and Instincts of Animals. By
cuts, 6s. cloth.
W. Swainson, Esq. Fcp. 8vo. with Vignette
Natural History and Classification of
and numerous Woodcuts, 6s. cloth.
B rds. By W. Swainson, Esq. 2 vols.
fcp. 8vo.. Vignette Titles and above 300 A Treatise on Malacology ; or, the Natu
ral Classification of Shells and Shell-fish.
Woodcuts 12s. cloth.
By W. Swainson, Esq. Fcp.Svo. with Vignette
History and Natural Arrangement of
Title and very numerous Illustrations on
Insects. By W. Swainson, Esq., and W.
Wood,
6s. cloth.
E. Shuckard, Esq. Fcp. 8vo. with Vignette
Title and Woodcuts, 6s. cloth.
A Treatise on Taxidermy; with the Bio
graphy of Zoologists, and Notices of their
Animals in Menageries. By W. Swainson,
Works. Fcp. 8vo. with Portrait of the
Esq. Fcp. 8vo. Vignette Title and numerous
Author, 6s. cloth.
Woodcuts, 6s. cloth.
SWITZERLAND.-THE HISTORY OF SWITZERLAND
Fcp. 8vo. with Vignette Title, 6s. cloth.
TATE.-HORATIUS RESTITUTUS ;
Or, the Books of Horace arranged in Chronological Order, according to the Scheme of Dr.
Bentley, from the Text of Gesner, corrected and improved. With a Preliminary Dissertation,
very much enlarged, on the Chronology of the Works, on the Localities, and on the Life and
Character of that Poet. By James Tate, M.A. Second Edition. To which is now added,
an original Treatise on the Metres of Horace. 8vo. 12s. cloth.
"Mr. Tate's Horatius Restitutus should find a place in the library of the mature scholar, of the youthful student,
and of the accomplished m n of the world."—Quarterly Review.
TATE.-THE CONTINUOUS HISTORY OF THE LIFE AND
WRITINGS OF ST. PAUL, on the basis of the Acts; with Intercalary Matter of Sacred
Narrative, supplied from the Epistles, and elucidated in occasional Dissertations: with the
Horse Paulina; of Dr. Paley, in a more correct edition, subjoined. By James Tate, M.A.
Canon Residentiary of St. Paul's. 8vu. with Map, 13s. cloth.
TAYLER (REV. CHARLES B.)—MARGARET;
Or, the Pearl. By the Rev. Charles B-Tayler, M.A. Rector of St. Peter's, Chester, Author
of *' May You Like It," " Records of a Good Man's Life," &c. Fcp. 8vo. 6s. cloth.
" The
design
this discharge
very pleasing
attractive
storyandis tomoral.
shew the
errors
Traetarianism,
andextremely
the happygraceful,
effects
that
flow
from aofstrict
ofourandduties,
religious
The
bonk
isofwritten
in a style
and
is
altogether
free
from
that
narrow-minded
spirit
which
has
but
too
frequently
appeared
oflate
in
works
of the
same description."—Atlas.
TAYLER (REV. CHARLES B.)-LADY MARY;
Or, Not of the World. By the Rev. Charles B. Tayler, Rector of St. Peter's, Chester;
Author of " Margaret, or the Pearl," &c. Fcp. 8vo.
[In the press.
TAYLER (REV. C. B.) -TRACTARIANISM NOT OF GOD :
Sermons. By the Rev. C. B. Tayler, M.A. Rector of St. Peter's. and Evening Lecturer of
St. Mary's, Chester ; Author of " Records of a Good Man's Life," &c. Fcp. 8vo. 6s. cloth.
" A volume of assermons
valuable
foronthethesound
scripturaltruths
doctrinethatpropounded
in them,
apart
from controversy
; and
doubly
strongly
Tractarinism
seeksMagazine.
to undermine
or to batter
down. valuable
The sermonshearing
referring
to baptism
arecontroverted
especially valuable."—Christian
Ladv's
TAYLER (REV. C. B.)—DORA MELDER;
A Story of Alsace. By Meta Sander. A Translation. Edited hy the Rev. C. B. Tayler,
Author of *» Records of a Good Man's Life," &c. Fcp. 8vo. with two Illustrations, 7s. cloth.
" In a literary point of view, this tale is admirably told ; whilst its air of reality givea it a true charm."
British Magazine.
TAYLOR.-THE STATESMAN.
By Henry Taylor, Esq., Author of "Philip Van Artevelde." 12mo. 6s. 6d. boards.
THACKER.-THE COURSER'S ANNUAL REMEMBRANCER,
and STUD-BOOK ; being an Alphabetical Return of the Running at all the Public Coursing
Clubs in England, Ireland, and Scotland, for the Season 1841-42 ; with the Pedigrees (as far
as received) of the Dogs that won, and the Dogs that ran up second for each Prize ; also, a
Return of all single Matches run at those Meetings ; with a Preliminary Essay on the Decision
of Short Courses. By T. Thaceer. 8vo. 10s. cloth.
THACKER.-A POCKET COMPENDIUM OF COURSING
RULES and BYE-LAWS, for Use in the Field. By Thomas Thaceer. 12mo. 1s. 6d. sewed.
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THIRLWALL.-THE HISTORY OF GREECE.
By the Right Rev. the Lord Bishop of St. David's. 8 vols. fcp. 8vo. with Vignette Titles,
del. 8s. cloth.
In the pretx,
A Library Edition of BISHOP THIRLWALL'S HISTORY of GREECE, handsomely printed in
demy 8vo. To be published in monthly volumes.
THOMSON (JOHN).-TABLES OF INTEREST,
At Three, Four, Four-and-a-Half, and Five per Cent., from One Pound to Ten Thousand, and
from One to Three Hundred and Sixty-live Dnvs, in a regular progression of single Days;
with Interest at all the above Rates, from One to Twelve Months, and from One to Ten Years.
Also, Tables showing the Exchange on Bills, or Commission on Goods, &c. from One-eiffhth to
Five per Cent. ; and Tables shewing the Amount of any Salary, Income, Expense, &c. oy the
Day, Month, or Year. To which are prefixed, a Table of Discount on Bills at a certain num
ber of Days or Months; and a Table shewing the exact Number of Hays, from any Day
throughout the Year, to the 31st of December, the usual period to which Interest is calculated.
By John Thomson, Accountant in Edinburgh. l2mo. 8s. bound.
THOMSON'S SEASONS.
Edited by Bolton Corney, Esq. Illustrated with Seventy-seven Designs drawn ou Wood,
by the following Members of the Etching Club :—
J.C. Bell,
Sculptor,
J.J. C.P. Horsier,
Stone,
J. Townsend,
W. Cope,
Knight, A.R.A.
C.Frank
T.H. Webster,
A.R.A.
Thomas
(,'reswick,
R. Redgrave,
F. Stonhrrase,
Tarler,
Engraved by Thompson and other eminent Engraves.
Square crown 8vo. One Guinea ; bound in morocco, in the best manner, by Hayday, 36s.
THOMSON—THE DOMESTIC MANAGEMENT OF THE SICK
ROOM, necessary, in Aid of Medical Treatment, for the Cure of Diseases. By Anthont
Todd Thomson, M.D. F.L.S. &c. Post 8vo. 10s. 6d. cloth.
THOMSON.-AN ELEMENTARY TREAT [SE ON ALGEBRA,
Theoretical and Practical. By James Thomson, LL.D. Professor of Mathematics in the
University of Glasgow. 12mo. 5s. cloth.
"For clearness,
simplicity,individual
and completeness,
it himself
would befromdifficult
toin imagine
a ofsuperior
performance
toprove
Dr.
Thomnon's.
Anyrecommend
intelligent
might teach
it,andandstudents,
the nands
an able master
itmust
invaluable.
We
it
to
mathematical
readers,
teachers,
an
incomparably
the
best
elementa/v
treatise and the most comprehensive text-book of the science."—Atlas.
TOMLINS.-A POPULAR LAW DICTIONARY;
Familiarly explaining the Terms and Nature of English Law ; adapted to the comprehension
of persons not educated for the legal profession, and affording information peculiarly useful
to Magistrates, Merchants, Parochial Officers, and others. By Thomas Edlyne Tomlins,
Attorney and Solicitor. 1 thick vol. post 8vo. 18s. cloth.
The whole work has been revised by a Barrister.
TOOKE.-A HISTORY OF PRICES ;
With reference to the Causes of their principal Variations, from 1792 to the Present Time.
Preceded by a Sketch of the History of the Corn Trade in the last Two Centuries. By Thomas
Tooee, Esq. F.R.S. 2 vols. 8vo. jffl. 16s. cloth.
{A Continuation of the Above.)
AN ACCOUNT of PRICES and of the State of the CIRCULATION in 1838 and 1839 ; with
Ren: arks on the Corn Laws, and on proposed Alterations in our Banking System. 8vo. 12s. cloth.
TRANSACTIONS OF THE ENTOMOLOGICAL SOCIETY.
8vo. The last part published is Part 4 of Vol. 3, 8vo. with Plates, 6s. Gel.
TRANSACTIONS OF THE ZOOLOGICAL SOCIETY OF
LONDON. 4to. The last part published is Part 3, Vol. 3, with Plates, 19s. 6d. coloured,
and 12s. plain.
TRANSACTIONS OF THE INSTITUTION OF CIVIL
Engineers, 4to. Vol. II. with Twenty-three finely engraved Plates, 28s. cloth.
Vol. III. with Nineteen finely engraved Plates, £2. 12s. 6d. cloth.
TRANSACTIONS OF THE ROYAL INSTITUTE OF BRITISH
ARCHITECTS of LONDON : consisting of a series of Papers on " Antiquities," and " Con
struction." By R. Willis, M.A. F.R.S. &c. ; Ambrose l'oynter; Heir Hallmann, of Han
over; Dr. Faraday; Mr. Bracebridge; Herr Beuth, of Berlin; Joseph Gwilt, F.S.A. F.A.S. ;
Mr. C. H. Smith ; Mr. C. Fowler, Hon. Sec. ; Mr. W. A. Nicholson, of Lincoln ; and Mr. J. P.
Papworth. Vol. I. Part 2, 4to. with numerous lithographic and woodcut illustrations, 24s. cloth.
*,* Part 1, Vol. I. uniform with the above, 16s. cloth.
TRANSACTIONS OF THE LINNEAN SOCIETY OF LONDON.
The last part published is Part 3, Vol. XIX. 4to. with Plates, 40s.
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TURNER.-THE HISTORY OF ENGLAND,
From the Earliest Period to the Death of Elizabeth. By Sharon Turner, Esq. F.A.S.
R.A.S.L. 12 vols. 8vo. st'S. 3s. cloth.
Or four separate portions, as follow :—
THE HISTORY of the ANGLO-SAXONS; comprising the History of England from the
Earliest Period to the Norman Conquest. 6th Edition. 3 vols. 8vo. £2. 5s. boards.
THE HISTORY of ENGLAND during the MIDDLE AGES; comprising the Reigns from
William the Conqueror to the Accession of Henry VIII., and also the History of the Litera
ture, Religion, Poetry, and Progress of the Reformation and of the Language during that
period. 3d Edition. 5 vols. 8vo. £3, boards.
THE HISTORY of the REIGN of HENRY VIII. ; comprising the Political History of the
commencement of the English Reformation : being the First Part of the Modern History of
England. 3d Edition. 2 vols. 8vo. 26s. boards.
THE HISTORY of the REIGNS of EDWARD VI., MARY, and ELIZABETH ; being the
Second Part of the Modern History of England. 3d Edition. 2 vols. 8vo. 32s. boards.
TURNER -THE SACRED HISTORY OF THE WORLD,
Philosophically considered. By Sharon Turner, F.S.A. R.A.S.L. New Edition. 3 vols.
8vo. 42s. cloth.
Vol. 1 considers the Creation and System of the Earth, and of its Vegetable and Animal Races
and Material Laws, and Formation of Mankind.
Vol. 2, the Divine Economy in its special Relation to Mankind, and in the Deluge, and the
History of Human Affairs ;
Vol. 3, the Provisions for the Perpetuation and Support of the Human Race, the Divine System |
of our Social Combinations, and the Supernatural History of the World.
TURNER -A TREATISE ON THE FOOT OE THE HORSE,
And a New System of Shoeing, by one-sided nailing ; and on the Nature, Origin, and Symptoms
of the Navicular Joint Lameness, with Preventive and Curative Treatment. By James
Turner, M.R.V.C. Royal 8vo. 7s. 6d. boards.
TURTON'S (DR.) MANUAL OF THE LAND AND FRESHWATER SHELLS of the BRITISH ISLANDS. A New Edition, thoroughly revised and with
considerable Additions. By John Edward Gray, Keeper of the Zoological Collection in
the British Museum. Post 8vo. with Woodcuts, and 12 Coloured Plates 15s. cloth.
UNCLE PETER-UNCLE PETER'S FAIRY TALES.
The First Story, containing the History and Adventures of Little Mary, Queen of the great
Island of Brakarakakaka. By Uncle Peter, F.R.L. M.M. T.T. F.A.S. Q.Q. X.Y.Z. &c. &c.
Fcp. 8vo. 5s. 6d. cloth.
" UncleofPeter
is a fellow
ofit infinite
There
athan
concealed
vain ofplance
sharp satire
the substratum
his tales,
which
requireshumour.
something
moreisstory
a superficial
enablerunning
awriter,
readerthrough
to detect.
We
shall
anxiously
lookwritten
for hisfor
reappearance
in isanother
shortly.
He is even
a mostoldtoamusing
and
though
his
tales
are
professedly
children,
there
in
them
much
from
which
heads
might
derive
advantage
and instruction."—Sunday Times.
URE.-DICTIONARY OF ARTS, MANUFACTURES, & MINES ;
Containing a clear Exposition of their Principles and Practice. By Andrew Ure, M.D.
F.R.S. M.G.S. M.A.S. Lond.; M. Acad. N.L. Philad. ; S. Ph. Soc. N. Germ. Hanov. ; Mulii.
&c. &c. 3d Edition, corrected. 8vo. illustrated with 1240 Engravings on Wood, 50s. cloth.
URE.-RECENT IMPROVEMENTS IN ARTS, MANUFACTURES, and MINES; being a Supplement to his Dictionary. By Andrew Ure, M.D.
F.R.S. &c. 8vo. with numerous wood Engravings, 14s. cloth.
" Ure's
The great
progressDictionary—at
which our artsonceandthemanufactures
havepopular
made within
fewkindyears
since
thewaspublication
of
Dr.
celebrated
ablest
and most
work
ofthe
theare
which
everthat
written—has
furnished
ample
materials
for
the
present
most
acceptable
addition
to
it
;
and
we
happy
to
say
the
author
has
made
thestate
best ;possible
use of them.introduced
The practice
of everystated,
branchandofthe
industry
ofestimated
is broughtdown
to its latest
existing
the improvements
are clearly
value oftreated
them
with
and
sagacity.
Much
of Dr.
the Ure
information
is entirely
new—to scientific
literature
at least,
being
eitherordiscrimination
the
resultfromof
investigations
in
which
has
himself
been
professionally
engaged
{as
an
analytical
chemist),
derived
private sources, to which he has had exclusive access."—Mechanics' Magazine,
YON ORLICH (CAPT.)-TRAYELS IN INDIA;
IncludingScindeandthePunjab,in 1842 and 1843. By Capt.Leopold Von Orlich. Translated
from theGermua, by H. Evans Lloyd, Esq. 2 vols. 8vo. with two coloured lithographic Fron
tispieces of one of the Gates of Somnauth, and the Cutleb Minar, or Column erected near Delhi
by the Emperor Cutleb ab Deen, to commemorate the overthrow of the Hindoo Power by
him in 1 193 ; and numerous Illustrations on Wood.
[Ju*t ready.
WALKER (GEO.)- CHESS STUDIES;
Comprising One Thousand Ga:i es of Chess, as really played by the first Chess Players;
forming a complete Encyclopaedia of Reference, and presenting the greatest Collection extant
of fine specimens of strategy in every stage of the Game. Selected and arranged by George
Waleer, Author of "Chess made Easy," " A New Treatise on Chess," &c. 8vo. 10s. 6d.
sewed.
"A very
complete
accountwithof almost
the game
in modern
as it'haswillbecome
more a rage
and
nations
onofitsskill,
contests
national
passions,times,
everywhich,
chess-player
find deserving
of histhanbestever,atten
tion.
Nolooktrial
certainly, excites
must study
Walker."—Literary
Gazette.such earnest desire to conquer ; and those who are ambitious of victory

WARDLAW—DISCOURSES ON THE PRINCIPAL POINTS
OF THK SOCINIAN CONTROVERSY—the Unity of God, and the Trinity of Persons in the
Godhead ; the Supreme Divinity of Jesus Christ ; the Doctrine of the Atonement; the Christian
Character, &c. liy Ralph Ward law, D.D. 5th Edition, 8vo. 15s. cloth.
WATERTON.-ESSAYS ON NATURAL HISTORY,
Chiefly Ornithology. By Charles Waterton, Esq., Author of " Wanderings in South
America." With an Autobiography of the Author, and a View of Walton Hall. Fifth
Edition, fcp. 8vo. 8s. cloth.
SECOND SERIES. With Continuation of Mr. Waterton's Autobiography. 2d Edition,
fcp. 8vo. with a new Vignette hy T. Creswick, A.R.A. 6s. 6d. cloth.
" It Kivianils u,fullhearty
pleasure
tomasculine
mert withsympathies.
Mr. WatertonHisagain.
He is a charming
writer.withCandid,
cordial,
hrartcd,
of the
mo'tkind
Aotobioorapht
willlittlerank
the most
piquantpoodand
comprehensive
pieces
of
that
of
writing
in
the
language.
His
Essays,
with
of
the
learned
pretences,
have
a store of cheerful wisdom in them which yields unfailing instructiveness and pleasure."—Examiner.
WEBSTER.-AN ENCYCLOPAEDIA OF DOMESTIC ECONOMY ;
Comprising' such subjects as are most immediately connected with Housekeeping': as, The
Construction of Domestic Edifices, with the modes of Warming, Ventilating', and Lighting
them—A description of the various articles of Furniture, with the nature of their Materials—
Duties of Servants—A general account of the Animal and Vegetable Substances used as Food,
and the methods of preserving and preparing them by Cooking—Making Bread—The Chemical |
Nature and the Preparation of all kinds of Fermented Liquors used as Beverage—Materials 1
employed in Dress and the Toilette—Business of the Laundry- Description of the various
Wheel' Carriages—Preservation of Health—Domestic Medicine, &c. &c. &c. By Thomas
Webster, F.G.S. &c. ; assisted by the late Mrs. Parkes, Author of ** Domestic Duties."
1 large
8vo.sufficiently
illustrated
with the
nearly
1000 ofWoodcuts,
50s.incloth.
*' treated
The vol.
title-page
indicates
widetorange
topicsItincluded
this
mostof useful
encyclopedia,
and
all '
are
with
a
fulne-s
which
leaves
nothing
bi'
desired.
has
been
therecurring
object
the editor
to combine
science
with
practice,
a
knowledge
ofprinciples
with
the
ordinarv
details
and
daily
duties
of
domestic
life.
In
some
departments
ofunited
the work,
Mr. isWebster
has beenofassisted
by a lady exhausts
whose qualifications
and the
result
of their
labours
the woodcuts,
production
a volume
the strongly
subject,are
andbeyond
defies dispute,
all
competition.
The
work
is richly
illustrated
with
adding
greatlywhich
toaffairs,
its value.
We
recommend
every
l*dv, and 1
all
others
who
are
concerned
in
the
management
of
domestic
to
make
themselves
familiar
with
Mt.
Wentrtert
volume, which must speedily be regarded as an indispensable book of reference to every housekeeper."—Ecl. Rev,
WHITE'S COMPENDIUM OF THE VETERINARY ART;
Containing Plain and Concise Observations on the Construction and Management of the
Stable, &c. 17th Edition, entirely reconstructed, with considerable Additions and Altera
tions, bringing the work up to the present state of Veterinary Science. By W. C. Spooner,
Veterinary Surgeon, &c. &c. 8vo. with coloured Plate, 16s. cloth.
WHITE'S COMPENDIUM OF CATTLE MEDICINE;
Or, Practical Observations on the Disorders of Cattle and other Domestic Animals, except
the Horse. 6th Edition, re-arranged, with copious Additions and Notes, by W. C. Spooner,
Vet. Surgeon, Author of a "Treatise on the Influenza," &c. 8vo. 9s. cloth.
WIGAN (DR. A. L.)-THE DUALITY OF THE MIND,
Proved by the Structure, Functions, and Diseases of the Brain, and by the Phenomena of
Mental Derangement ; and shewn to be essential to Moral Responsibility. With an Appendix : j
—1. On the Influence of Religion on Insanity ; 2. Conjectures on the Nature of the Mental
Operations;
the
Management
Lunaticremarks,
Asylums.
ByheA.fails
L. Wigan,
M.D.
8vo. 12s.acute
cl. ,
" The
volume 3.We
is On
fu'l
of knowledge,
andwho
theoftake
author's
even
when
to convince,
are strikingly
and
ingenious.
apprehend
that
none
an
interest
in
the
physical
structure
of
the
brain,
and
its
intel
lectual
action,
orsingularly
even who original
have a desire
to ameliorate
the those
condition
of the insane,
will from
delay the
to consult
a ofwork
which
contains
viewsmen
and
on all
subjects.
Combining
writings
distinguished
who havethem
studied
the sagacious
anatomy,
the
mentalfrom
action,
and the
uerangement
of the
brain,
all the
the most
light
their
studies
have
enabled
to
collect,
with
that
derived
extensive
experience
of
his
own,
Di
.
Wigan
con
centrates it into a focus, and pours it out upon his pages."—Britannia.
WILKINSON.-THE ENGINES OF WAR, &c.
Being; a History of Ancient and Modern Projectile Instruments and Engines of Warfare and
Sporting; including the Manufacture of Fire-Arms, the History and Manufacture of Gun
powder, of Swords, and of the cause of the Damascus Figure in Sword Blades, with some
Observations of Bronze, &c. By H. Wileinson, M.R.A.S. 8vo. 9s. cloth.
WILLOUGHBY (LADY>.-A DIARY,
Purporting to be by the LADY WILLOUGHBY, of the Reign of Charles I. ; embracing some
Passages ofher Domestic History from 1635 to 1648. A New Edition, in a smaller size.
To give additional interest to the work, it has been printed and bound in the style of the
period to which it refers. Square fcp. 8vo. 8s. boards ; or 13s. bound in morocco (old style).
" So rarely
have weof met
in orourpleasure
literaryhas
walks
with soassweet
a character
as the
LadyofWilloughby,
thatfragment.
we know She
not
whether
feeling
regrether
prevailed
have
closedandthe
volume
her
looks
outtheupon
us from
opened
casement
with
suchinwewhat
freshness
beauty,
thatindication
we arebeautiful
compelled
to regard
her:
with
admiration
and
delight.
There
is
no
aim
at
effect
she
has
written,
no
of
a
woman's
vanitv
her
whole
mien
is
that
of
subdued
grace
and
feminine
loveliness.
That
the
exquisite
passages
purporting
to
extracts
from her
diary
haveportrayed
flowed from
acharacter
woman'sofpen,an alone
we cannot
for a moment
doubt.
A woman
oniv
couldbe
have
so
justly
and
tenderly
the
affectionate
daughter,
a
gentle
and
loving
wife,
and
a
faithful
and devoted
mother.
All"thisnature
her ladyship,
a realmood.
or an imaginary
personage,
has done,
with a ofgracefulness
and
truththeworthy
ofoffemale
infaritssurpassed
bestwhether
and loftiest
If her workauthor.
is indeedInonly
an leave
imitation
days gone
by,
then
genius
Chatterton
is
by
that
of
the
successful
taking
of her
unique
interesting
book,
we
express
our
cordial
hope
that
it
will
find
its
way
to
the
toilette
of
every
titled
and
untitled
ladyandin
Great Britain."—Evangelical Magazine.
WRIGHT (THOMAS). - THE HISTORY OF SOCIETY IN
ENGLAND during the MIDDLE AGES, By Thomas Wright, Esq. M.A. F.S.A. Corres
ponding Member of the Institute of France. 2 vols. 8vo.
[In the prett.
WILSON AMDO01T.VY, SKINNER STEEET, SKOWHILL, LONDON.
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