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THE

FALLACIES OF DAKWINISM,

CHAPTEE I.

INTRODUCTORY.

Dr. Hooker's statement as to the position of Darwinism at Norwich.

—

Not borne out by facts.—Agassiz.—His opinions upon Darwinism.

—

Other European writers.—M. Flourens.—The ' Athenseum' upon Dr.

Hooker.—The Odium Theologicurn.—The importance of the subject

as affecting human thought and action.—The reviewer in the ' Edin-

burgh Quarterly.'—Division of the subject.

In Ms address as President of the British Associa-

tion at Norwich, in August 1868, Dr. Hooker made

some remarks upon the hypothesis of Mr, Darwin, to

which, I think, exception may be fairly taken. I

select the following passage :
' So far from " natural

selection " being a thing of the past, it is an accepted

doctrine with every philosophical naturalist, including,

it will always be understood, a considerable propor-

tion who are not prepared to assent that it accounts

for all Mr. Darwin assigns to it.'

I did not then, nor do I now, three years afterwards,

think that this statement could be borne out by proof.

Since that address was delivered, indeed. Natural

B



'2 FALLACIES OF DARWINISM.

Selection has rather gone down in tlie world, for Mr.

Darwin himself has discovered that he had carried it too

far ;
^ and Mr. St. George Mivart has proved, and I

think incontestably, that it has not a basis of truth.^

But at the time of the Norwich meeting some of the

most celebrated men in science were utterly opposed

to the whole of Mr. Darwin's hypothesis. Notably

may be mentioned Agassiz the Cuvier of America, and

M. Flourens, the Secretary of the French Academy.

Dr. Plooker did not merely make the sweeping

assertion above referred to, but he quoted Agassiz

himself as a witness in his favour. That this was

done from a misapprehension of what Agassiz said, as

suggested by the ^ Athenaeum,' I fully believe. Dr.

Hooker's words were :
' Reviews on the *'' Origin of

Species " are still pouring in from the Continent, and

Agassiz, in one of the addresses which he issued to his

collahorateurs on their late voyage to the Amazon,

directs their attention to this theory as a primary

object of the expedition they were then undertaking,'

I again quote the ' Athenaeum ' upon the above

passage :
^ He said the reverse. We requote the

pith of his remarks for the benefit of Dr. Hooker.

M. Agassiz says :
" The South American faunae will

give me the means of showins: that the transmutation

theory is wholly without foundation in facts. , , . If

the facts are insufficient on our side they are absolutely

wanting on the other. . . . We certainly cannot think

1 Descent of Man, 1871. ^ Genesis of Sjpecies, 1871.
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the development tlieory proved because a few natu-

ralists think it plausible. ... I wish to warn you,

not against the development theory itself, but against

the looseness of the methods of study upon which it is

based." '
^

Dr. Hooker, after making the statement that the

Darwinian theory was ^ an accepted doctrine with

every philosophical naturalist,' goes on to quote

Agassiz again; and, as I noticed to a clergyman

sitting next to me in the Drill Hall, in a manner which,

would lead the great majority of his hearers to believe

he was doing so as a supporter of the Darwinian

hypothesis. ' Having myself been a student of moral

philosophy in a northern university, I entered on my
scientific career full of hopes that metaphysics would

prove a useful Mentor, if not quite a science. I soon,

however, found that it availed me nothing; and I

long ago arrived at the conclusion so well put by

Agassiz, where he says :
'' We trust that the time is

not distant when it will be universally understood that

the battle of the evidences will have to be fought on

the field of physical science and not on that of the

metaphysical.' " ^

In answer to this inference, I will give some ex-

tracts from one of Agassiz' most recent works, viz.,

' The Structure of Animal Life ; being six lectures on

» AtheiuBum, Aug. 29, 1868, p. 270-1.

^ Agassiz on the Contemplation of God in the Kosmos, Christian

Examiner, Fourth Series, Vol. XV. p. 2.

B 2

#•'
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the Power, Wisdom, and Goodness of God, as mani-

fested in His works,' delivered at the Brooklyn

Academy of Music in January and February, 1862,

and published in London with corrections in 1866.

' The study of nature has one great object which

fairly comes within the scope of the foundation of this

course of lectures. It is to trace the connection be-

tween all created beings ; to discover, if possible, the

plan according to which they have been created, and

to search out their relation to the great Author (p. 1).

' Such is the position of science. It is the question-

ing, the doubting element in human progress ; and,

when that has gone far enough, it begins the work of

reconstruction in such a way as will never harm true

religion, or cause any reasonable apprehension to the

real and sincere Christian (p. 2).

^ At this moment natural history can show, not only

that there is a plan in the creation of the animal

kingdom, but that the plan has been preconceived, has

been laid out in the course of time, and executed with

the definite object of introducing man upon earth

'

(P-3)._
' It is an undoubted fact that the differences among

domestic animals, which we designate by the term

" breeds," are of comparatively recent date. The time

when many of them were first introduced is known,

the variations are the work of man—the result of

human care, of artificial means. But these differences

are not oj ihe same kind as the differences ive observe
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among luild animals '
(p. 50). I need not say that

the latter part of this passage, printed in italics, is

utterly at variance with the Darwinian hypothesis.

Further :

—

* Here then we have the evidence that these differ-

ences are the work of man, the result of artificial

means applied for the purpose of rendering the animals

subservient to him ; while, on the other hand, the

differences existing; amono; wild animals are the result

of a creative poicer over which the mind of man has no

control. Domesticated animals show us only- the am-

plitude of the pliability of structure in each animal,

and in no way the method by which the diversity

existing among wild animals can be supposed to have

been introduced. Domestication never produces forms

which are self-perpetuating, and is therefore in no way

an index of the process by which species are produced '

(p. 51). I quote the following to show the fairness

with which Agassiz treats the subject :

—

^ Now the question with reference to the existence

of living beings, whether they are the products or

results of laws working in nature, established by the

Almighty, or whether they are the work of the Creator

'directly—this is the point I propose to examine on the

basis of scientific facts ; not on the moral ground upon

which we trust in Divine Providence, but upon scien-

tific evidence, for science must deal with facts on

its own ground, without reference to preconceived

opinions or convictions, and we should welcome what
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science has to say upon the subject of an overruling

Providence '
(p. 91).

Upon the Darwinian hypothesis he says :

—

' If we were to credit a certain theory which is very

well received at this time, which has lately been

propounded by some very learned, but I venture to

say rather fanciful scientific men, it would appear that

in the beginning animals were few in number, and

that as they became more and more numerous they

became more and more different from one another, as

if all the diversity which exists on the earth at the

present moment had grown out of a comparatively

simple and small beginning. This is an impression

which prevails so generally, that before I take another

step in my demonstration, I will endeavour to show"

the fallacy of it ' (p. 92).

Let us hear this great man upon a subject which

has rendered his name immortal, as an illustration of

the crushing remarks in the above paragraph :
^ The

number of species of fishes in the Mediterranean is

only a few hundred; those that inhabit the German

Ocean only about 180 or 200 ; those on the Atlantic

coast of France not more than 250 ; and yet the sum

total of the different kinds of fish known in all parts of

the world is nearly 10,000. If we were to compare

the fossil fishes found thus far in the strata of the

globe, with those of the whole world as they now

exist, we should make the same mistake as in esti-

mating the inhabitants of one region as those of the
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whole world. The fossil fishes . . . which were found

at Mount Vulcan, near Yerona, are from a celebrated

quarrj not many miles in extent, in which over 100

different kinds of fossil fishes have been taken. The

Adriatic, in its whole extent, does not furnish as many-

different species as are found in this quarry. I have

examined the fossil fishes of the neighbourhood of Ris^a

on the Baltic, and they are more numerous than the

present living species of the Baltic and Grerman

Ocean ' (p. 95).

Having given similar results with regard to shells

to prove that in former periods, ' within similar areas

there was as great diversity of animals as now exist,'

Professor Agassiz remarks :
^ What better evidence do

we want that at all times the world has been inhabited

by as great a diversity of animals as exists now and that

at each period they have been different from those of

every other period ? This is a very important fact,

because it is a most poicerful blow at that theory which

would make us helieve that all animals have been de-

rived from a few original beings which have become

diversified and varied in course of timeJ' The itahcs

above are mine. The statement is most explicit, and

I think the reader will by this time be beginning to

think that Professor Agassiz is not a believer in the

Darwinian hypothesis.

Turning to writers on the subject in Europe, we
find the names of Owen, Phillips, Beale, Haughton,

Stirling, WollastOD, St. George Mivart, among many
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others in our own country, who have taken a more or

less decided attitude as-ainst Darwinism.

For my present purpose, however, I take from

France the name of an eminent man who has lately

gone to his account, which will not pale before that of

the most celebrated disciple of Darwin. I mean that

of the late M. Flourens.

In the ' Athenaeum' of August 29, 1868, the omis-

sion of any notice of this ^ philosophical naturalist's

'

work, written in direct refutation of the hypothesis of

Darwin, is thus alluded to :

—

' Dr. Hooker has carelessly read the critique he

quoted. In it Mr. Charles Darwin is accused of ig-

noring the work published by M. Flourens in refuta-

tion of his hypothesis. This work is founded upon

the results of the experiments in crossing breeds which

have continued for about one hundred years by Buffon,

by George and Frederic Cuvier, and by M. Flourens.

If Dr. Hooker had read the critique (upon Darwin's

last two volumes on the *^ Variation of Plants and

Animals under Domestication," February 15, 1868)

attentively he would have been aware of the existence

of this book ; and surely the President of the British

Association would have deemed some notice due to

the Perpetual Secretary of the French Academy of

Science, and Director of the Museum of Natural

History at Paris.' I shall have occasion hereafter to

allude especially to the work of M. Flourens,^ and

* Appendix.
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therefore I need not make any quotations here to prove

that he is utterly opposed to the hypothesis of Mr.

Darwin. I think the most sceptical reader will admit

that Dr. Hooker had no foundation for the assertion

that natural selection ^ was an accepted doctrine with

every philosophical naturalist.'

Every day we hear of thoughtful men expressing

their dissent therefrom. When Mr. Darwin's work on

the ' Origin of Species ' was first published, three or

four naturalists connected with him or with each other

by great friendship and a community of thought came

forward and threw all their influence into the scale in

his favour. Smaller minds in abundance were easily

brouofht within the mao-ic circle. To the scientific

periodical press such men contributed the materials

of existence and they were gradually drawn into the

net. Our societies, influenced by similar means, have

had the tone of their publications gradually changed

into the phraseology and teachings of an unproved

hypothesis.

Professor Huxley writes a book to show that man

has been evolved from the ape, and has latterly wasted

much of his valuable time in writing and teaching the

transformation of reptiles into birds; a hundred

tongues join in the cry, and hence we find ^ natural

selection ' and the * evolution of species ' proclaimed

as bases of natural science from the Presidential chair

of the British Association.

The ' Athenaeum ' of September 19, 1868, in
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reviewing Mr. Vernon Wollaston's '^ Coleoptera Hes-

peridum/ has expressed tlie fact just alluded to in the

following words :
—

^ It commonly happens that on the

promulgation of any theory, either absolutely new or

put in a new and striking point of view, if the theory

be in itself startling, and so to speak, sensational in its

character, and especially if it be propounded with all

the prestige belonging to one whose talents and ac-

quirements entitle him to especial regard, it is at once

seized upon and adopted by many who, unable them-

selves to lead, are vain of being led by so distinguished

a general—themselves perhaps unconscious at first of

the end to which he is conducting them. It is quite

natural for instance, that a theory emanating from a

man of Mr. Darwin's known intellectual power, his

great scientific attainments, his laborious accumulation

of facts, his unswerving and pure truthfulness, and the

charming bonhomie of his temper, should have attracted

a large following and produced a powerful impression

on the scientific mind of the day.'

^ And " by many who think themselves wise, and by

some who are thought wise by others," and by not a

few too, who are really wise, the theory has been cor-

dially, even enthusiastically adopted in its fulness,

and thus becomes a matter of too much importance to

be s:azed at as a mere scientific meteor. This is not

the place nor the opportunity to enter into the con-

troversy, but we cannot help noticing the avidity loith

which every new discovery however imperfect is forced
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into the service of the supporters of his views, whilst the

truths which tell irrefragably in the opposite direction,

are either ignored or put unceremoniously aside. For

example, tlie unanswered and unanswerable difSculty

of the geological phase of the subject is met with the

almost contemptuous excuse that geology is as yet im-

perfectly known. May not this be fairly met with a

tu quoque ?
'

In the year 1860 I published a small volume upon

the Darwinian hypothesis, in which I endeavoured to

show that it had no solid basis of truth. ^ I was.

accused by some adverse critics of having in that little

work used the odium theologicum argument in opposition

to scientific facts or researches. Such a charge could

only have been made as an excuse for not answering

inconvenient facts.

Since that time Darwinism has undoubtedly spread

in a certain direction. I propose however, to take

up the subject again, and to enquire in a purely scien-

tific spirit, whether it has really made any solid ad-

vancement in the way of absolute proof, or sound

logical deduction as to its truth.

Before I begin, however, let me say one word about

the odium theologicum.

If, in a scientific discussion, a man appeals to state-

ments in scripture in proof of his views, I believe he

will lay himself open to the charge of using unfair

^ Species not Transmutable nor the result of Isatural Selection.—
Groombridge. ,



12 FALLACIES OF DARWINISM.

weapons. The scriptures are not scientific authorities,

nor ever were intended to be ; therefore, they should

not be quoted to support or refute scientific state-

ments. But the question raised by theories like that

of Mr. Darwin has a wider and more important sig-

nificance, and it is one which no scientific man has

a right to ignore, much less to make it a means of

detracting from another scientific man's opinions and

arguments. Is the faith of the believer or the Chris-

tian shaken or destroyed by the Darwinian hypothesis ?

Is that hypothesis reconcilable with the truth, which

we are taught by another process of reasoning and

other authority to be divine ? If either of these

questions are answered afl&rmatively, then the scientific

believer has a right to say to the Darwinian philosopher

—Have you reduced your system to proof? Can you

bring forward in its favour evidence sufficient to give

a prima facie colouring of truth to it ? And if the

philosopher answers both or either of these questions

in the affirmative, then I think such answer ought to

be considered in the light of a challenge, and the

question should be discussed on its merits. If, on the

contrary, neither of these questions can be answered

satisfactorily, then I think the scientific believer has a

right to demand such proof to be forthcoming before

he can be asked to give up his own faith, and he has

a right to argue the subject in reference to an issue

ten times more important than the knowledge of man's

biological history.
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The vast importance of tlie subject is well put by

the reviewer of Darwin's last work on the ^ Descent

of Man ' in the ^ Edinburgh Quarterly ' for July 1871 :

^ It is indeed impossible to overestimate the magnitude

of the issue. If our humanity be merely the natural

product of the modified faculties of brutes, most earnest

minded men will be compelled to give up those motives

by which they have attempted to live noble and vir-

tuous lives, as founded on a mistake ; our moral sense

will turn out to be a mere developed instinct, identical

in kind with those of ants and bees ; and the revelation

of God to us, and the hope of a future life, pleasurable

day-dreams invented for the good of society. If these

views be true a revolution in thought is imminent,

which will shake society to its very foundations by

destroying the sanctity of the conscience and the re-

ligious sense ; for sooner or later they must find ex-

pression in men's lives.' ^

The publication of Mr. Darwin's last work on the

^ Descent of Man,' furnishes I presume, what we were

told eleven years ago was to be a great work of which

the ^ Origin of Species ' was the first instalment. The

time is I think opportune for a review of the whole

subject, and in venturing upon the task, I propose to

treat it in a spirit of pure scientific investigation under

the following heads :

—

1. The Physical Argument.—Darwinism as it is

presumed to derive support from the assumed correla-

tion of the physical and vital forces.

* Edinburgh Quarterly, July 1871, p. 195-6.
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2. The Physico-Pschychical Argument.—Darwinism

as it is presumed to derive support from the doctrine

of evolution as formulated by Mr. Herbert Spencer.

3. The Variation and Natural Selection Argument.—
Darwinism as set forth by Mr. Darwin himself and his

principal supporters.

4. The Derivative Argument,

5. Mr. Darwin^s line of Descent,

6. The Teleological Argument.

7. Evolution and Theology.
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CHAPTEE 11.

THE PHYSICAL ARGUMENT.

Darivinism as it receives supjyort or otherivisefrom the assumed

correlation of the Physical and Vital Forces.

Importance of the above argnment to Darwinians.—Professor Tyndal

on Physical and Vital Porces.—His views disproved.—Evidence of

Professor Beale.—Dr. Stirling.—Professor Hanghton and Professor

Tait.

It is of great importance for the disciple of Darwin to

establish, if possible, the formula at the head of this

chapter, for it would enable him to argue that as the

molecular changes in a crystal are produced by the

force known as ^ motion,' so in like manner may simi-

lar effects be caused in the organism of living beings.

This, in fact, is the basis of the doctrine of evolution

which has been worked out with great skill by Mr.

Herbert Spencer in his ' First Principles of Philosophy,'

and of which I shall have a good deal to say by-and-

bye ; but I may state en passant that the word evo-

lution as formulated by Mr. Spencer has a very

different meaning from that in which it has hitherto

been used in biological researches.

I think I cannot put before the reader the doctrine

of correlation of the physical and vital forces more
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clearly and more unmistakably than by quoting

from the opening address of the President of the

Mathematical and Physical Science Section of the

British Association at Norwich in 1868, viz.. Pro-

fessor Tyndal :

—

' When a solution of common salt is slowly eva-

porated, the water disappears, but the salt remains

behind. At a certain stage of concentration the salt

can no longer retain the liquid form ; its particles,

or molecules as they are called, begin to deposit them-

selves as minute solids, so minute indeed as to defy all

microscopic power. As evaporation continues solidi-

fication goes on, and we finally obtain, through the

clustering together of innumerable molecules, a finite

mass of salt of a definite form. What is this form ?

It sometimes seems a mimicry of the architecture of

Egypt. We have little pyramids built by the salt,

terrace above terrace, from base to apex, forming thus

a series of steps resembling those up which the Egyptian

traveller is dragged by his guides. The human mind

is as little disposed to look at these pyramidal salt-

crystals without further question as to look at the

pyramids of Egypt without inquiring whence they

came. How then are these salt pyramids built up ?

Guided by analogy, you may suppose that swarming

among the constituent molecules of the salt, there is

an invisible population, guided and coerced by some

invisible master, and placing the atomic blocks in their

positions. This, however, is not the scientific idea,
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nor do I think your good sense will accept it as a

likely one.

' The scientific idea is that the molecules act Lipoii

each other without the intervention of slave labour

;

and that they attract each other and repel each other

at certain definite points, and in certain definite

directions ; and that the pyramidal form is the result

of this play of attraction and repulsion. While then

the blocks of Egypt were laid ^io^Yn by a power ex-

ternal to themselves, these molecular blocks of salt are

self-posited, being fixed in their places by the forces

with which they act upon each other.' Professor

Tyndal takes common salt to illustrate his meaning,

because it is so familiar to us all ; but, he remarks,

almost any other substance would answer as well, and

continues :
' This structural energy is ready to come

into play and build the ultimate particles of matter

into definite shapes. It is present everywhere. The

ice of our winters and of our polar regions is its handi-

work ; and so equally are the quartz, felspar, and mica

of our rocks

' This tendency on the part of matter to organise

itself, to grow into shape, to assume definite forms

in obedience to the definite action of force is, as I have

said, all pervading. It is in the ground on which you

tread, in the water you drink, in the air you breathe.

Incipient life in fact manifests itself throughout the

whole of what ice call inorganic nature, . . . And
now let us pass from what we are accustomed to regard

c
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as a dead mineral to a living grain of corn. When it

is examined by polarised light, chromatic phenomena

similar to those noticed in crystals are observed. And

why ? Because the architecture of the grain resembles

in some degree the architecture of the crystal. In the

com, the molecules are also set in definite positions

from which they act upon the light. But what has

built together the molecules of the corn ? I have

already said regarding crystaline architecture that you

may, if you please, consider the atoms and molecules

to be placed in position by a power external to them-

selves. The same hypothesis is open to you now. But

if, in the case of crystals, you have rejected the notion

of an external architect, / think you are bound to reject

it now ; and to conclude that the molecules of the corn

are self-posited by the forces with which they act

upon each other. It would be a poor philosophy to

invoke an external agent in the one case, and to reject

it in the other Let us place the corn in the

earth and subject it to a certain degree of warmth. In

other words, let the molecules both of the corn and of

the surrounding earth be kept in a state of agitation

—

for warmth, as most of you know, is, in the eye of

science, tremulous molecular motion. Under these

circumstances, the grain and the substances which

surround it interact, and a molecular architecture is

the result of this interaction. A bud is formed ; this

bud reaches the surface, where it is exposed to the sun's

raySj which are also to be regarded as a kind of vibra-
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tory motion. And as the common motion of heat, with

which the grain and the substances surrounding it were

first endowed, enabled the grain and those substances

to coalesce, so the specific motion of the sun's rays now
enables the green bud to feed upon the carbonic acid

and the aqueous vapour of the air, appropriating those

constituents of both for which the blade has an elec-

tive attraction, and permitting the other constituent to

resume its place in the air. Thus forces are active at

the root, forces are active in the blade, the matter of

the earth and the matter of the atmosphere are drawn

towards the plant, and the plant augments in size.

We have in succession the bud, the stalk, the ear,

the full corn in the ear ; for the forces here at play act

in a cycle which is completed by the production of

grains similar to that with which the process began. . . .

' Given the grain and its environments an intellect

the same in kind as our own, but sufficiently expanded

might trace out a priori every step of the process, and

by the application of mechanical principles would be

able to demonstrate that the cycle of actions must end,

as it is seen to end, in the reproduction of forms like

that with which the operation began. A similar

necessity rules here to that which rules the planets in

their circuits round the sun, . . . But I must 2:0 still

further and affirm that in the eye of science the animal

body is just as much the product of molecular force as

the stalk and ear of corn, or as the crystal of salt or

sugar Every particle that enters into the

c 2
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composition of a muscle, a nerve, or a bone, has been

placed in its position by molecular force. , . . The

formation of a crystal, a plant, or an animal, is, in the

eye of many scientific thinkers, a purely mechanical

problem which differs from the problems of ordinary

mechanics in the smallness of the masses and the com-

plexity of the processes involved.'

Professor Tyndal goes on to state *that it is entirely

probable that for every fact of consciousness, v^hether

in the domain of sense, or of thought, or of emotion, a

certain definite molecular condition is set up in the

brain ; that this relation of physics to consciousness is

invariable, so that, given the state of the brain, the cor-

responding thought or feeling might be inferred.'

He then admits that our minds cannot in their present

condition comprehend the ^ Why,' and that the mate-

rialist may hold his ground against all comers as far as

I have quoted above, but no further. ^ I do not think

he is entitled to say that his molecular groupings, and

his molecular motions explain everything. In reality

they explain nothing. The utmost he can affirm is the

association of two classes of phenomena of whose real

bond of union he is in absolute ignorance. The pro-

blem of the connection of body and soul is as insoluble

in its modern form as it was in the pre-scientific ages.'

I have made these long extracts because they place

the subject fully, clearly, and fairly before us; and the

intelligent reader will see at a glance the great signi-

ficance to the biologist of this correlation of physical
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and vital forces. He may admit, without the slightest

hesitation, the doctrine of sjoontaneous generation. At
the Norwich meeting, which will ever be famous for

startling announcements. Dr. Hughes Bennett ex-

pressed his belief in the formation of living organised

cells from dead albuminous material, and Professor

Huxley was inclined to adopt the same faith; but

subsequently at Liverpool this distinguished biologist

spoke strongly and forcibly against the doctrine. This

will carry us far beyond the three or four organic

forms from which Mr. Darwin believes all livins^ thing's

have sprung, and which have been through countless

ages, by variation, natural selection, inheritance, in-

tercrossing, and the struggle for existence, ^ evolved

'

into their present forms of plants and animals in all

parts of the world. I am very glad then to have so

clear and able an exposition of the latest views held

by scientific men upon the form of motion which they

believe equally in the organic and inorganic world

builds up the crystal, the plant, or the man.

Without wishing, however, to derogate from the

well-earned fame of Professor Tyndal, I must take

exception to his statement that the correlation of phy-

sical and vital force is a proved fact in science ; and if

it be not proved, then clearly it is wrong to make it

the basis of a philosophical argument.

That the molecules of starch in a grain of wheat

may be so posited in regard to chromatic phenomena

as the molecules of a dead crystal are under similar
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circumstances, is only a proof that molecules of matter

when placed in certain positions to each other produce

like phenomena, with polarised light.

But the molecules which constitute a crystal, the

movements of the heavenly bodies, and the living

animal or plant, are formed and guided by the same

Intelligence under totally different circumstances,

which Professor Tyndal has altogether ignored. The

crystal occurs as a solid body in five primitive forms

or varieties of such forms.

The Euclidian solids as seen at the end of this

chapter, are fashioned in the earth. Out of the

earth they can only be formed by well-known formulae

which the highest wisdom of man has established upon

mathematical laws. Reasoning man, unable to find

out the ^Why ' of such laws in the formation of crystals,

is obliged by necessity to admit that the moving power

must be superhuman. He knows the earth to be a geo-

meter, but he does not believe with Kepler that it is a

lazy animal going leisurely round the sun. He knows

that a crystal is produced by high Intelligence ; but he

knows equally well that the earth is not intelligent

;

and again is he obliged by necessity to acknowledge

that the crystal maker is a supreme Divine Intelligence

acting externally to the solid body.

Again, he knows by exact science that the planets

move round the sun, and maintain certain routes or

orbits in doing so, by reason of a principle which he calls

gravitation. But he is utterly ignorant of what this
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gravitation is. He sees it perform miracles of work

which the hio;hest human intellect has not hitherto

fathomed, much less understood. Again is he driven

by necessity to recognise a power external to the

planets by which their vast movements are regulated

;

and he sees in the mode by which such motion is made

nothing like chance. Every eventuality is provided

for—now they go quick, now slow, but always with a

distinct and special object.

Professor Tyndal and Mayer call such power me-

chanical force—Newton called it the hand of God.

Professor Tyndal says, such movement is produced by

law with which matter was originally endowed.

Deep thinkers dispute such a position, and regard the

movements of the planets as guided by an Omni-

present Divine Being.

Again, the growing plant, say for illustration a

wheat plant, goes through certain wonderful changes

in its life history, not only obedient to physical forces,

but having in addition an active, selective, designing,

discriminative living power, which superintends the

positing of every atom, and produces not crystali-

zation, but growth. These effects are evidently pre-

ordained, and end in perfecting every part of the

organism, and giving it the means of perpetuating

itself in time. That the same guiding hand is ever

present here the contemplative thinker admits at once

from necessity. He has no alternative. Professor

Tyndal says it would be absurd to admit one power
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actino; from without, and another from within. We
do no such thins;. We maintain that life is a force

superadded to attraction ; but that both are equally

guided by the same Power.

Let us look at the question a little more closely.

It has been beautifully expressed by a late writer,

that the tear which rolls down the cheek of sorrow is

formed into a sphere by the same attributes of matter

which have triyen that form to the earth we inhabit,

the sun round which we move, or the planets which

shine down upon us from above. Wliether this attri-

bute of matter is motion, according to the current

philosophy, or not, is foreign to the purpose. Eut

take Professor Tyndal's grain of wheat, and place it

under the circumstances necessary for its growth, and

what takes place ?

Professor Tyndal says, that 'tremulous motion,'

commonly called heat, will produce an interaction

between the grain and the substances which surround

it; and the molecular architecture of a bud is the

result. But Professor Tyndal has only half stated

the case. Heat, or ' tremulous motion,' will not pro-

duce the effects mentioned above. If the seed be

placed where the atmospheric air cannot reach it, or

where there is no water, the interaction stated by

Professor Tyndall will not take place. Heat and

moisture, heat and air, air and moisture, will not

separately produce germination. It is essential for the

process that heat, air, and moisture should be combined.
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And why is this ? Professor Tjndal's account is

bald and inconclusive in the extreme. He says the

grain, acted upon by tremulous motion, interacts with

the substances which surround it, and a bud is formed.

But is this all ? Science tells us a very different

tale. It tells us that in that grain of wheat there is a

germ having life ; that this living germ, if supplied with

food, is in a position to groio which a crystal never

does. Science also tells us that the germ, being

within the seed, cannot at first obtain a supply of food

from the atmosphere or soil ; but that, by the com-

bined action of heat, air, and moisture, the molecules

of starch, which the cells of the embryo cannot absorb,

are converted by chemical decomposition into molecules

of sugar, which the cells of the embryo can absorb.

The embryo then groios. It sends down into the

earth delicate rootlets, which are tubes covered at their

extremities with a porous membrane. It sends upwards

a stem, which has a peculiar structure, upon which the

existence of the world depends. It is necessary that

that stem should be so coated with flint, that its tex-

ture may not be too brittle and be broken by the wind,

or too soft to stand up as it rears its ears of grain

above the earth. For this purpose the cells of the

stem select from the watery mineral solutions brought

up from the earth by the roots a silicate of potash,

and then the cell further decomposes the silicate, and

places or posits the molecules of flint in regular Avork-

manlike order in the coats of the stem ! Xow, will
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Professor Tyndal contend for a moment that this vital

act of selection is performed by ' tremulous motion,'

like the molecules of a crystal ? Granted, that the

molecules in each case may be posited in a similar

way, so as to act in like manner upon the rays of

polarised light. Why not ? Is there not order in the

imiverse ? Are not like effects produced by like

means ? If the structure of the crystal, and its

geometrical form— guided, as I believe it is, by the

same external power which pervades all things in the

universe—is perfect, why should the structure of the

organic wheat plant not be perfect also ? There is no

proof whatever of a living structure being formed by

the same ' tremulous motion ' which posits the mole-

cules of a crystal; albeit such motion is equally

guided bv intellicrence. Still less reason is there to

ignore a living, guiding, inscrutable force, super-

added, in organic beings, to the ' tremulous motion ' of

the inorganic crystal.

Let us hear Professor Beale, one of the foremost

physiologists of the age, upon the subject:—
* It has been shown that, besides the actions which

may be explained upon the same principle as actions

taking place in inanimate matter, there are changes in

every living being, and in every cell, which cannot be

so explained or accounted for, which are peculiar to

matter derived from living beings. Whatever the real

nature of these changes may be, they cannot result

from the action of any ordinary force, nor do they
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obey the same laAvs. The seat of these peculiar actions

has been pointed out, and has been distinguished from

the seat of the physical and chemical changes.

' It will be remarked that the view of the vital

processes advocated in these pages differs from others

in the very essential point, that the assumed vital

power is supposed to influence only particles of matter

with which it is associated, and its association with

matter is only temporary. The power bears neither a

qualitative nor, as far as can be at present proved,

a quantitative relation to the matter. It cannot act

upon matter at a distance, nor upon the same particles

for any length of time. The particles are influenced

by it, but soon pass from its control. If their place is

not succeeded by new particles, vital action must

cease ; but as long as new particles come into contact

with those which live already, the action is trans-

mitted, and so on for ever (not simply transferred from

particle to particle, so that one gains what another has

lost). The direction and control exerted are exerted

upon particle after particle. The various particles are

not placed in this or that place by a controlling power

ordering and influencing all, but each particle for the

time being seems to direct and control itself, and its

power is transmitted to new particles without loss or

diminution in intensity, and sometimes with actual

increase. .

' Certain physical conditions interfere with this

power. The action of air, and various external cir-
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cumstances, cause death. In fact, it would seem that

inanimate matter, to become living, must come into

contact with that which lives, only in exceedingly-

minute portions at a time. Ifmuch lifeless matter comes

into contact with living matter, the latter dies. Death

is simply the cessation of the vital changes, and is due

alone to the action of physical conditions. Physical

forces invariably cause death, but they cannot give rise

to life. Ordinary force and life seem to be opposed.' ^

In a still more recent work. Dr. Beale has further

elucidated this subject. I quote the following :

—

' There is a mystery in life—a mystery which has

never been fathomed, and which appears greater the

more deeply the phenomena of life are studied and

contemplated. In living centres—far more central

than the centre is seen by the highest magnifying

powers—in centres of living matter, where the eye

cannot penetrate but towards which the understanding

may tend-—proceed changes of the nature of which the

most advanced physicists and chemists fail to afford

us the faintest conception ; nor is there the slightest

reason to think that the nature of these changes will

ever be ascertained by physical investigation, inasmuch

as they are certainly of an order or nature totally

distinct from that to which any other phenomenon

known to us can be relegated.'^

' Physiological Anatomy and Physiology of Man, by Tod and Bowman.

New edition. By L. S. Beale, M.D. Part i. pp. 35, 36.

2 The Mystery of Life, in re'ply to Dr. Gull's attack on the Theory of

Vitality. By L. S. Beale, M.B. P. 55. 1871.
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*
. . . During the last twelve years numerous facts,

elucidated in the course of careful microscopical

investigations on the tissues of jDlants and animals,

which have not been called in question, tend to esta-

blish upon a firm basis the doctrine of " vitality ;
" or

at least indicate that the phenomena peculiar to living

beings are due to the working of some special power

capable of guiding and directing and arranging ordi-

nary matter, but in no way emanating from or corre-

lated with ordinary material forces.' ^

So much for the testimony of Dr. Beale, the hard-

working, zealous, and able physiologist, who has been

investigating the properties of living matter most of

his life, and whose opinion is especially valuable as the

result of such study ; which can be said of very few of

the physical doctrine school.

This subject is ably dealt with in a small pamphlet

by Dr. James Hutchinson Stirling, termed^ As Regards

Protoplasm in relation to Professor Huxley's essay on

the Physical Basis of Life,' ^ from which I will make one

or two extracts ; but I would advise all interested in the

subject to get the pungent and well-reasoned little

pamphlet itself:—

^ If we did invent the term aquosity, then, as an

abstract sign for all the qualities of water, we should

really do very little harm ; but aquosity and vitality

would still remain essentially unlike. While for the

invention of aquosity there is little or no call

;

* Op. cit. p. 64. 2 Blackwood and Sons.
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however, the fact in the other case is, that we are not

only compelled to invent, but to perceive vitality

' There are certainly different states of water, as ice

and steam ; but the relation of this solid to the liquid,

or of either to the vapour, surely offers no analogy

to the relation of protoplasm dead to protoplasm alive.

That relation is not an analogy but an antithesis

—

the

antithesis of antitheses.

' In it, in fact we are in presence of the one incom-

municable gulf—the gulf of all gulfs—that gulf which

Mr. Huxley's protoplasm is as powerless to efface as

any other material expedient that has ever been sug-

gested since the eye of man first looked into it—the

mighty gulf between death and life.
^

^ A drop of water once formed is there passive for

ever, susceptible to influence, but indifferent to in-

fluence, and what influence reaches it is wholly from

without. It may be added to, it may be subtracted

from ; but, infinitively apathetic quantitatively, it is

qualitatively independent. It is indifferent to its own

physical parts. It is without contractility, without

alimentation, without reproduction, without specific

function. JS^ot so the cell in which the parts are

dependent on the whole, and the whole on the parts,

which has its activity and raison d/etre within ; which

manifests all the powers which we have described water

to want ; and which require for its continuance con-

ditions of which water is independent. It is only so

1 Op. cit. p. 39.
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far as organisation and life are concerned, however,

that the cell is thus different from the water. Chemi-

cally and physically, as said, it can show with it quality

for quality. How strangely Mr. Huxley's deliverances

show beside these facts ! He can " see no break in the

series of steps in molecular complication ;
" but, glar-

ingly obvious, there is a step added that is not molecular

at all, and that has its supporting conditions completely

elsewhere. The molecules are as fully accounted for in

protoplasm as in water ; but the sum of qualities thus

ea-hausted in the latter is not so exhausted in the former,

in which there are qualities due plainly, not to the mole-

cules as molecules, but to the form into which they are

thrown, and the force that makes that form one

' In protoplasms even the lowest then, but much

more conspicuously in the highest, there is, in addition

to the molecular force unsignalised by Mr. Huxley,

the force of vital organisation.

* But this force is a rational unity, and that is an

idea ; and this I would point to as a second form of the

addition to the chemistry and physics of protoplasm.

We have just seen it is true that an idea may be found

in inorganic matter as in the solar and sidereal systems

generally. But the idea in organised matter is not

one operative so to speak from without, it is one opera-

tive from within, and in an infinitely more intimate

and pervading manner. The units that form the com-

plement of an inorganic system are but independently

and externally in place, like units in a procession;
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but in what is organised there is no individual that is

not sublated into the unity of the single life.'
^

It is impossible to read such clear logical reasoning

as this without pleasure. I will therefore make another

extract. Dr. Stirling puts the case much more forcibly

than I could myself:

—

^ In the smallest, lowest protoplasm cell, then, we

have this rational unity of a complement of individuals

that are only for the whole and exist in the whole.

This is an idea therefore ; this is design : the organised

concert of many to a single common purpose. The

rudest savage that should, as in Paley's illustration,

find a watch, and should observe the various contri-

vances all controlled by the single end in view, would

be obliged to acknowledge—though in his own way

—

that what he had before him was no mere physical, no

mere molecular product. So in protoplasm : even

from the first, but quite undeniably, in the completed

organisation at last, which alone it was there to pro-

duce ; for a single idea has been its one manifestation

throug-hout. And in what machinerv does it not at

length issue ? Was it molecular powers that invented

a respiration—that perforated the posterior ear to give

a balance of air—that compensated ihQ fenestra ovalis

by 2i fenestra rotunda, that placed in the auricular sacs

those otolithes, those express stones for hearing ? Such

machinery ! The chorda tendinecB are to the valves of

the heart exactly adjusted check-strings ; and the con-

1 Ojp. cit. pp. 42, 43.
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tractile columnGS. cornece are set iii^ under contraction

and expansion, to equalise their length to their office.

Membranes, rods, and liquids—it required the express

experiment of man to make good the fact that the

Inventor of the ear had availed Himself of the most

perfect apparatus possible for his purpose. And are

we to conceive such machinery, such apparatus, such

contrivances merely molecular ? Are molecules ade-

quate to such things ? molecules in their blind passivity

and dead dull insensibility ? Is it to molecular agency

Mr. Huxley himself owes that " singular inward la-

boratory," of which he speaks, and without which all

the protoplasm in the world would be useless to him ?

Surely, in the presence of these manifest ideas, it is

impossible to attribute the single peculiar feature of

protoplasm—its vitality, namely—to mere molecular

chemistry. Protoplasm, it is true, breaks up into

carbon, hydrogen, oxygen and nitrogen ; but the watch

breaks similarly up into mere brass, and steel, and

glass. The loose materials of the watch—even its

chemical materials if you will—replace its weight,

quite as accurately as the constituents, carbon, &c.,

replace the weight of the protoplasm.

^ But neither these nor those replace the vanished

idea which was alone the important element. Mr.

Huxley saw no break in the series of steps in mole-

cular complication; but though not molecular, it is

difficult to understand what more striking, what more

absolute break could be devised than the break into an

D
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idea. It is of that break alone that we think in the

watch ; and it is of that break alone that we should

think in the protoplasm which far more cunningly, far

more rationally constructs a heart, an eye, or an ear.

That is the break of breaks, and explain it as we may,

we shall never explain it by molecules.' ^

I will not apologise for making these long quotations.

They strike, as we shall see, at the very root of evolu-

tion and Darwinism ; and, like many other arguments

included in volumes and articles written during the

last ten years, they have never been answered.^

Professor Tyndall speaks vividly about the physical

force which produces crystals. The following extract

from a lecture delivered by Professor Haughton at the

Royal Institution is still more eloquent, because it

places the force brought into operation in the formation

of a crystal in its true light :

—

' The earth must be an intelligent animal for the

highest and best of reasons, because it is a great geo-

meter. The earth produces within its bosom many

crystals, having certain specific forms, as shown in the

figures of Euclidean solids (p. 36). No one can know

or make these five solids except an intelligent geometer

;

but the earth produces them, and therefore by the

1 Op. cit. pp. 43-45.

* The short allusion to Dr. Stirling's pamphlet, Quarterly Journal of

Microscopical Science, vol. x. p. 410, New Series, is only remarkable

for its want of candour when it remarks that ' only bibliographical

knowledge i/brought to bear upon such a question as Protoplasm.
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rule de opifice testatur opus, ^^the carpenter is known

by his chips/' the earth must be a geometer.' ^

And I close this part of my subject with an extract

from the sectional address of Professor Tait, the Presi-

dent of the Mathematical and Physical Sciences section

of the British Association at Edinburgh, 1871 :

—

^ There must always be wide limits of uncertainty

(unless we choose to look upon physics as a neces-

sarily finite science) concerning the exact boundary be-

tween the attainable and the unattainable. One herd

of ignorant people, with the sole prestige of rapidly-

increasing numbers, and with the adhesion of a few

fanatic deserters from the ranks of science, refuse to

admit that all the phenomena even of ordinary dead

matter are strictly and exclusively in the domain of

physical science. On the other hand, there is a nume-

rous group, not in the slightest degree entitled to rank

as physicists—though in general they assume the proud

title of philosophers—who assert that not merely life,

but even volition and consciousness are mere physical

manifestations. These opposite errors, into neither of

which is it possible for a genuine scientific man to fall

— so Ions: at least as he retains his reason—are easily

seen to be very closely allied. They are both to be

attributed to that credulity which is characteristic alike

of ignorance and of Incapacity. Unfortunately there is

no cure-^the case is hopeless ; for great ignorance

* Lectures at tlie Eoyal Institution by Professor Haughton.

D 2



36 FALLACIES OF DARWINISM.

almost necessarily presumes incapacity, whether it

shows itself in the comparatively harmless folly of the

spiritualist or in the pernicious nonsense of the mate-

rialist. Alike condemned and contemned we leave

them to their proper fate—oblivion.'

,(,i. 1/ :

1. Tetrahedron. 2. Cube.

4. Pentagonal Dodecahedron.

3. Octahedron.

5. Icosahedron,
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CHAPTEE III.

THE PHYSICO-PSYCHICAL ARGUMENT.

Darwinism as it is presumed to derive support from tlie doctrine of

Evolution formulated by Mr. Herbert Spencer,—Mr. Spencer's defi-

nition of Evolution.—The difficulties of arguing against Darwinism.

—The ' Unknowable.'—Ultimate Scientific ideas.—Space and Time.

—Reason consists in power of Comparison.—Existence of good

and evil explained.—Motion.—Force.—Sir Isaac Newton's expla-

nation of the 'why' of gravitation.—Consciousness.—Man not con-

scious of his own existence.—The dogma disproved.—Questions which

spring from Mr. Herbert Spencer's arguments.

Mr. Herbert Spencer defines evolution in the

sense used by the Darwinian school as follows :

—

' Evolution is an integration of matter and concomitant

dissipation of motion, during which the matter passes

from an indefinite, incoherent homogeneity to a definite

coherent heterogeneity ; and during which the retained

motion undergoes a parallel transformation.^ ^

Interpreted by the close reasoning of the 395 pages

which precede this formula in the work indicated, its

meaning is obvious enough. As an explanation of

the mode by which organic nature, as seen in the world

around us, has been produced, it is, in my humble

opinion, utterly incomprehensible.

Mr. Herbert Spencer is undoubtedly, as stated by

' First Principles, vol. i. p. 396.
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Dr. Hooker in his Norwich address to the British

Association, one of the ^ deepest thinkers of the day.'

More than that, he is one of the ablest writers of our

time.

It is one of the acknowledged and great difficulties,

in arguing against the Darwinian hypothesis, that its

leading supporters are men of great mental endow-

ments. Darwin, Huxley, Hooker, Tyndall, and

Spencer, are men of the highest scientific position and

acquirements ; and it would be a thankless and hope-

less task for anyone to enter the lists against such a

force, were it not that they have a weak spot which is

assailable in all of them, viz. their biological faith.

They begin, continue, and end their reasoning with a

common belief, and all their arguments and illustra-

tions are more or less coloured by their evident desire

to add something to the structure of Darwinism.

If this structure, however, should turn out to be a

fabric of the imagination, if it should prove unsound

in its foundations, and not built up with good mortar, it

will most assuredly tumble down; and in its ruins

will vanish the various theories by which it has been

attempted to prove that it must stand. In no one's

writings does the biological student feel the full force

of the difficulties he has to encounter more than in the

writings of Mr. Herbert Spencer. His language is

clear and forcible. He carries you along his pages, a

willing and attentive follower, until suddenly he shoots

out in a tangent and lands you in some startling de-
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duction from which you strive to get away, and during

the struggle he will come himself to your assistance

and make things all smooth again.

Thus, in treating of the ^ unknowable/ he leads you

from argument to argument to the conclusion that

Atheism, Pantheism, and Theism, when rigorously

analysed, severally prove to be absolutely unthinkable.

^ Instead of disclosing a fundamental verity existing in

each, our investigation seems rather to have shown

that there is no fundamental verity contained in any.'

Immediately after this passage he tells us that ^ to

carry away this conclusion would be a fatal error,' and

then he proceeds to prove that ' a religious creed is

definable as an a priori theory of the universe.' His

proof of this is, that in all creeds there is a community

of belief in one thing, viz. that there is a mystery ' ever

pressing for interpretation,' and this he states to be the

abstract truth, the vital element in all religions. ^ A
God understood would be no God at all

;
' and such a

belief, he further states, ^ the most inexorable logic

shows to be more profoundly true than any religion

supposes.' And further, he argues that the attempt to

solve this mystery, and the assertion that it is not a

mystery passing human comprehension, always fails of

proof. . . . ' The analysis of every hypothesis proves,

not simply that no hypothesis is sufficient, but that no

hypothesis is thinkable. ... If Religion and Science

are to be reconciled, the basis of reconciliation must

be this deepest, widest, and most certain of all facts.
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that the Power which the universe manifests to us is

utterly inscrutable.' (Pp. 45-6.)

In the next chapter, Mr. Spencer treats of ^ ulti-

mate scientific ideas,' and it is important that we

should follow his train of argument closely.

He begins by asking ' What are Space and Time ?

'

He takes three pages to show that they are wholly in-

comprehensible. This will appear to any candid and

unbiassed enquirer to be mere waste of time, for there

are certain things which a man's consciousness tells

him at once are beyond the grasp of human intellect.

If philosophers would be satisfied with this self-

evident fact, we should be saved many useless specu-

lations and much unnecessary thought and study.

Human reason is as limited in its powers as a man's

muscular or nervous functions. Consisting, as I

think it can be proved, essentially in the power of

comparison, it follows that, if a man cannot compare

within the limits of human reason, he is mad ; and I

do not think it is too great a stretch of imagination to

say that, if he attempts to compare beyond the limits

of human reason he is mad also. How often do we

hear eloquent preachers in the pulpit describe the

existence of evil in the world as a great and inscrut-

able mystery. But the slightest reflection shows us

that, if it did not exist, we should be unable to realise

that which is good, because we should have no stan-

dard of comparison. People talk of the permission of

evil very much in the same way as Friday said to
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Robinson Crusoe, ^ Why God no kill cle devil ?

'

Goodness having been founded in the world by the

Author of all good, evil is but a falling away from the

standard of comparison ; and, when human actions

and human hearts are compared, they are evil, inas-

much as they fall away frcm the one standard of

goodness.^

Conversely, if the finite mind attempts to solve the

attributes of the Infinite, the conclusions he draws can

be of no scientific value, because, not being formed

by comparison, they cannot be the result of sound

reasoning. Why, therefore, I ask, waste time by at-

tempting to explain things which cannot be compared ?

Space, time, indivisibility of matter, are unthinkable,

because incomparable. But, in section 17 of the

chapter now under consideration, Mr. Spencer treats of

Motion, and in 18 of Force, both of which, he argues,

are inconceivable; and as these are the bases of his

formula of evolution, it is necessary to look into his

argument.

The croquet wire on my lawn, now before me, I

know, by comparison with the ball which is passing

through it, to be at rest ; and, when the ball stops,

the previous mental comparison shows me that the

ball is at rest also. But Mr. Spencer dissipates these

conclusions, or, as he would call them, delusions.

* I take upon myself alone the responsibility of this statement. I

think it can be proved logically, but this is not the place to argue the

question.
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He tells you that neither the ball nor the wire are at

rest, because the world is going round upon its axis,

and also at an enormous rate round the sun ; and, at

the same time with the whole solar system, to-

wards the constellation Hercules. Now all this is

very true; in reality everything, though we do not

realise the fact, is perpetually in motion. But, with

all due deference to Mr. Spencer, I must withdraw

my thoughts from the movements of the spheres and

fix them where my reason can compare on things

below. My croquet wire is certainly at rest as far as

its physical position on my lawn is concerned, and the

ball which is passing through it is as certainly in

motion ; I can, therefore, compare and form two

rational and logical ideas of rest and motion. Neither

can Mr. Spencer's reasoning deprive me of that know-

ledge—it is final and conclusive. If I spin a teetotum

on a plate it moves as long as it spins, and rests when

it has done. If I then move the plate, I do not give

renewed motion to the top, it still remains at rest.

As to the nature of motion, the w^hy the earth goes

round the sun, this is beyond the reach of my finite

reason. I have no force with which to compare the

forces that produce this movement, and therefore I

cannot understand nor reason upon it.

It is said of Sir Isaac Newton that, when asked

about the reason why the apple fell to the ground

—

upon which, as is well known, his grand discovery of

gravitation was founded—he answered, ^ It is beyond
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the limit of human reason, it is the will of God.' Had
the great philosopher lived in these days, he would

most assuredly have been accused of intruding re-

ligious belief into the domain of science ; or even such

an answer might have subjected him to the charge of

raising the odium theologicum, by some of the shallow

critics of the day. But has our knowledge advanced

since the days of Newton sufficiently to enable us to

give an answer now ? Let us hear Mr. Herbert

Spencer :

—

' While, then, it is impossible to form any idea of

Force in itself, it is equally impossible to comprehend

either its mode of exercise or its law of variation.'

This is simply a confession that our knowledge on

this subject has not advanced since the days of JSTew-

ton. Why, then, found a theory of evolution upon

that which you cannot understand ? Not only does Mr.

Spencer argue that force, space, and time are incom-

prehensible, but he carries his argument still further,

and he tells us that consciousness is in the same pre-

dicament. ' Belief in the reality of self is indeed a

belief which no hypothesis enables us to escape,' and yet

what does he say further on ?—^ But now, unavoidable

as is this belief—established though it is, not only by

the assent of mankind at large, endorsed by divers

philosophers, but by the suicide of the sceptical argu-

ment—it is yet a belief admitting of no justification

by reason ; nay, indeed, it is a belief which reason,

when pressed for a distinct answer, rejects.' And here
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is the mode of reasoning by which philosophers argue

away a man's knowledge of his own existence. ' The

fundamental condition to all consciousness, emphatically

insisted upon by Mr. Mansell, in common with Sir Wil-

liam Hamilton and others, is the antithesis of subject

and object. And on this primitive dualism of conscious-

ness, " from which the explanations must take their

start," Mr. Manseli founds his refutation of the German

absolutists. But now, what is the corollary from this

doctrine as bearing on the consciousness of self? The

mental act in which self is known implies, like every

other mental act, a perceiving subject and a perceived

object. If, then, the object perceived is self, what is

the subject that perceives ? Or, if it is the true self

which thinks, what other self can it be that is thought

of? Clearly a true cognition of self implies a state in

which the knowing and the known are one, in which

subject and object are identified ; and this Mr. Manseli

rightly holds to be the annihilation of both.'

I quote the above passage to show the style of

argument adopted by Mr. Spencer ; by which, in fact,

he reasons away every kind of belief we possess. But

I think the fallacy and unsoundness of the above pro-

cess of reasoning can be easily demonstrated, and yet

the argument shall be in accordance with the dogma of

Mr. Manseli and Sir W. Hamilton.

Every human being is in fact dual. He possesses a

corporeal frame and a spiritual frame. The spiritual
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frame thinks and is conscious, and therefore knows

that the body is that of self; it also thinks and reasons

subjectively, and knows thereby that the objective

body has also an objective spirituality. What more

does the logician require ? You cannot reason and

prove the existence of the human spirituality as you

do with the corporeal. The latter you can compare

with other like bodies and so reason upon its physical

qualities ; the former, having neither length, breadth,

nor solidity, is incomparable, and therefore beyond the

limits of the human reason—it cannot be compared,

and therefore is undefinable and indescribable.

I am willing to admit, with Mr. Herbert Spencer,

that ^ ultimate scientific ideas are all representative of

realities that cannot be comprehended.' Our method

of coming to this conclusion is, however, very dif-

ferent.

Now, two very natural questions suggest themselves

at this point of the enquiry :

—

1. Is the ' inexorable logic ' which culminates in the

grand idea that man cannot be conscious of his own

existence, the kind of science upon which a rational

and reasonino; beins; will admit the soundness of the

hypothesis that all organic things have been evolved

from beings of less complex structure than themselves

by natural selection and inherited variability ?

2. If it be admitted that the ultimate facts of science

represent realities which we cannot comprehend, is it
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sound logic to found upon such facts or their laws a

formula of evolution ?

Before, however, asking for a verdict upon these

questions, let us take a glance at Mr. Herbert

Spencer's method of reasoning out the formula in

question.
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CHAPTER IV.

THE PHTSICO-PSYCHICAL ARGUMENT CONTINUED.

Consciousness definite and indefinite.—The ' Knowable.'—Examination

of Mr. Spencer's formida of Evolution.—Its nnsoimdness proved.—Mr.

Spencer's theory of development.—Van Baer's views.—Embryological

resemblances not likenesses,—The subject discussed.—Professor

Owen on the Embryo.—Mr. Spencer's doctrine of physiological units

as a substitute for selective cell power.—The mythical nature of

physiological units.

In the chapter on the ' Relativity of all knowledge,'

Mr. Spencer differs from Sir W. Hamilton and Mr.

Mansell as to the belief in something beyond the mere

consciousness of phenomena—in other words, that we

may believe in things ^beyond the relative,' or as it

may be simply stated, beyond comparison—and he

thus expresses himself;

—

* Besides that definite consciousness of which logic

formulates the laws, there is also an indefinite con-

sciousness which cannot be formulated. Besides com-

plete thoughts, and besides the thoughts which though

incomplete admit of completion, there are thoughts

which it is impossible to complete, and which are still

real in the sense that they are normal affections of the

intellect.'

I quote this passage because it is an important part

of Mr. Spencer's systtm.
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We will now pass over the ^ unknowable/ and take

a glance at the ' knowable/ and it is here that Mr.

Spencer principally works out his formula of evolution.

Let us tabulate the principal items of this formula,

and remember that if any of them are untrue the

formula itself tumbles to pieces, and with it Mr.

Spencer's Darwinian doctrine of the origin and forma-

tion of species. This formula consists

—

1. In the statement that it is an integration of

matter

;

2. A concomitant dissipation of motion ;

3. The passage of matter while being integrated

from an indefinite incoherent homogeneity to a definite

coherent heterogeneity

;

4. And a simultaneous parallel transformation of

the retained motion.

1. The integration of matter.

A good idea of what Mr. Spencer means by this

may be gathered from the following :

—

^ Every mass, from a grain of sand to a planet,

radiates heat to other masses, and absorbs heat

radiated by other masses ; and in so far as it does

the one it becomes integrated, while in so far as it

does the other it becomes disintegrated.'^ Integration

of matter, therefore, is the absorption of heat, and

heat we are told by Tyndall, endorsed by Mr. Spencer,

is ' tremulous motion '—therefore integration of matter

1 Ojp. cit. p. 283.
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is the absorption of motion. But previously , at p. 1 69,

Mr. Spencer tells us that * matter and motion, as we

know them, are differently conditioned manifestations

of force.' But what is force? This Mr. Spencer

describes as the ^ ultimate of ultimates.' Thouo-h

space, time, matter, and motion are apparently all

necessary data of intelligence, yet a psychological

analysis shows us that these are either built up of, or

abstracted from, experiences of force. ' It is a truism

to say that the nature of this undecomposable element

of our knowledge (^force^ is inscrutable^ (pp. 169-170).

We therefore clearly arrive at the conclusion that

the integration of matter is equal to the integration of

motion, which is equal to the integration of force,

which is an ultimate element of our knowledge, and

therefore inscrutable.

2. Dissipation of motion is equal to dissipation of

force, which is inscrutable.

3. The passage of matter while being integrated

from an indefinite incoherent homogeneity to a definite

coherent heterogeneity.

This portion of Mr. Spencer's formula of evolution

is founded upon Van Baer's admitted biological law,

that during the growth of the embryo each organ

passes from a state of homogeneity to a state of

heterogeneity. In other words, the line of develop-

ment is from the simple to the complex—a law which

everyone can realise for himself by comparing the

contents of an Qgg with the structure of the perfect

E
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cliicken. In Mr. Spencer's formula of evolution, of

course tlie law is intended to have greater significance,

but as he considers

—

4. That there is a simultaneous parallel transforma-

tion of the retained motion which is equal to force,

which is inscrutable, I think we need not waste further

time in discussing the nature of a formula which is by

its very nature absurd.

I dare say the ^ deep thinkers of the age ' will be

very angry with me for dealing thus trenchantly with

their favourite so-called science ; but I have no doubt

that the rational thinkers of the age will agree with

me in denouncing as absurd the idea that man is not,

and cannot be, conscious of his own existence, or that

matter is a conditioned manifestation of force. For

when we find such elements the basis of a formula by

the operation of which all organic nature has been

evolved—when, in other words, we find that the laws

of matter are not only held to be equivalent to matter

itself, but to the laws of life also; and that all the

beautiful structure of parts, and the still more beauti-

ful adaptation of those parts to the circumstances of

their being, have resulted from the same force that

formed the crystal, or that makes the planets revolve

round the sun^—then indeed do we begin to doubt the

soundness of such a reasoner's logic, and the belief

creeps in upon us that the human mind has been

stretched beyond its legitimate limits to satisfy the

' inexorable ' rules upon which such logic is founded.
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Tliis is a grave and deeply important subject. Far,

far beyond tbe question how living things have come

into being, is the all-absorbing one as to the highest of

created things, and his position in the world around

him. His past, his present, his future are realities

which have been consecrated upon the altar of a great

belief, by the most profound scholars and the deepest

thinkers of ages which boasted of greater men than

the present generation has seen. This belief is the

soul of man's existence on earth. It is that which

exalts him far above all other organised things. It is

the beautiful but mystic light which has shone upon

his otherwise unknown future. It is that which sup-

ports him in misfortune and sorrow. It is that which

gladdens his heart when all around him is dark and

cold and cheerless. For the sake then of what we

value here and hereafter, let us not cast away such

a belief for the weak and illogical and unproved, and,

as I believe, unprovable hypothesis which tells us that

the world around us has risen in its majestic beauty at

the bidding of blind force or a chance variation.

I shall hereafter go further into this subject. It is

necessary now to pursue the even tenor of my way,

and I propose to follow Mr. Herbert Spencer from his

' First Principles ' to his ^ Principles of Biology.'

It is not within the limits of this work to enter into

a criticism or review of the two large octavo volumes

which Mr. Spencer h^s devoted to this subject. The

scope of his reasoniDg will be sufficiently evident if

E 2



52 FALLACIES OF DARWINISM.

Ave discuss first his opinion upon ' Development,' and

then deal with the chapters in vol. i. on * The Special-

Creation Hypothesis,' and that which follows on ' The

Evolution Hypothesis.'

The great point insisted upon by Mr. Spencer in

his theory of development—by which term is meant

the formation of organic structure, w^hich is thus easily

distinguished from growth—is the well-known and

indisputable fact that its line of action is from the

simple to the complex ; and, like all other biologists of

the Darwinian school, he dwells much upon the appa-

rent resemblance of the earlier forms of development

in man, and the successive stages passed through by

other animals beneath him in the scale. It is not

meant by this that the human embryo is ever like a

bird, a reptile, or a fish ; but simply that, judging by

external appearances, a similar method is adopted in

development producing in early embryonic condi-

tions a likeness in external appearance between say a

man and a dog. From this similarity of external

characters, a strong inference is drawn that there is

a common origin between the two mammals above

mentioned. This is a favourite argument with Mr.

Huxley, who, in his work entitled ^ Man's Place in

Nature,' gives figures of the canine and human embryo,

and draws particular attention to the fact that * it is a

very long time before the human being can be readily

discriminated from that of the young puppy.' ^ After a

' Mr. Darwin excludes the dogs from man's line of descent. See

Table in Frontispiece.
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time the human embryo ceases to be like that of the

dog ; but now exactly in those respects which he

differs from the dog does he ^ resemble the ape,' and

* it is only quite in the latter stages of development that

the young human being presents marked differences

from the young ape, while the latter departs as much

from the dog in its development as the man does.

' Startling as the last assertion may appear, it is

demonstrably true, and it alone appears to me sufficient

to place beyond all douht the structural unity of man with

the rest of the animal world, and more ^particularly and

closely with the apesj' ^

Mr. Spencer puts the statement in the following

intelligible words :

—

' The germ out of which a human being is evolved

differs in no visible respect from the germ out of

which every animal and plant is evolved. The first

conspicuous structural change undergone by this

human germ is one characterising the germs of animals

only, and differentiates them from the germs of plants.

The next distinction established is one exhibited by

all vertebrata, but never by annulosa, mollusca, or

coelenterata. Instead of continuing to resemble, as it

now does, the rudiments of all fishes, reptiles, birds,

and mammals, the rudiment of a man assumes a

structure seen only in the rudiments of mammals.

Later the embryo undergoes changes which exclude it

from the group of implacental mammals, and prove

* Man^s Place in Nature, pp. 63-7.
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that it belongs to the group of placental mammals.

Later still it grows unlike the embryos of those pla-

cental mammals distinguished as ungulate or hoofed,

and continues to resemble only the unguiculate or

clawed. By and by it ceases to be like any foetuses

but those of the quadrumana, and eventually the

foetuses of only the higher quadrumana are simulated.

Lastly, at birth the infant, belonging to whichever

human race it may do, is structurally very much like

the infants of all other human races, and only after-

wards acquires those various minor peculiarities of

form that distinguish the variety of man to which it

belongs.' ^

These are the facts discovered by Van Baer ; but

Mr. Spencer adds with truthful candour what the

student will readily enough infer for himself if he will

consult Mr. Huxley's figures :

—

^ The reader must also be cautioned against accept-

ino; this g-eneralisation as exact. The likenesses thus

successively displayed are not precise, but approximate.

Only leading characteristics are the same, not all

details.'

But exact or not, the evolutionist and Darwinian

draw much capital from these facts. They say that

this similarity in an embryonal condition between the

different phases of development in the animal kingdom

indicates an intimate connection of structure which

has resulted from an original "community of origin,

* Principles of Biology, vol. i. p. 143.
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and that eacli animal has throu2:hout countless ao-es

been diiferentiated into their several now existins^

forms by ' arrested development,' ' natural selection/

and ' the struggle for existence.'

But what real force is there in this ars^ument

for community of origin ? Literally none whatever.

In the first place, there is a real and significant

difference in the embryo of man, as compared Avith

brutes, from the earliest period of its structural ex-

istence. The first indication of structural growth in

the embryo of the mammal is the formation of a

nervous axis, which has the appearance of a double

chord—one partition of which is the rudiment of the

future nervous system, the other that of the alimentary

canal ; and between these appear the first rudiments of

the skeleton, in the form of a ^gelatinous cylinder

in a membranous sheath,' called the ' notochord,' or

' chorda dorsalis.' Now, this notochord developes two

plates— one the ^neurad,' to enclose the nervous axis,

and the other the ^hfemad,' to enclose the vascular

axis. But the ^ notochord ' of man can at this early

stage be at once distinguished from that of brutes by

the position of these plates, the ' neurad ' being ^ back-

ward in man and upward in beasts
;

' the '^ htemad

'

being ^forward in man, downward in beasts.' ^

For obvious reasons, it is impossible to investigate

this subject in man as it ought to be ; but the instance

I have given is sufficient to upset the whole series of

^ Owen, Anatomy of Vertebrates, vol. i. p. 2.
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arguments and deductions which have been drawn

from this supposed resemblance. That there is a

similarity in the external appearance of the various

phases of the embryo of the highest mammal to that

exhibited by other animals below him in the scale, as

shown by Van Baer, is undoubted. But what of this ?

It merely exhibits a unity of plan, which is one of

the grand characteristics of the organic world. All

organisms being formed by the addition of new matter,

their embryonic condition is similar, as the foundations

of a cottage and those of a castle are similar. In both

cases a complex structure is formed from a simple one

by the addition of new material ; or, in the learned

words of science, by the ' integration of matter,' and

the transition from the * homogeneous ' to the '^ hetero-

geneous.' But the intellect of the architect rears upon

these foundations very different structures. Who so

absurd as to say that the castle was * evolved ' from

the ' cottage,' because their foundations were similar,

or even some of their rooms alike ?

The answer to this question must be the same as

that which can be given to the evolutionist who claims

a community of origin in the organic world, because

there is a resemblance between their early conditions.

Neither is true. But I go further than this. I say

that it can be proved to a demonstration that the

growth and perfection of organic nature is presided

over by a Divine Architect, by whose will and power

alone are they built up.
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' A perch,' says Professor Owen, ' a newt, a dog,

a man, does not begin to be such only when the

embryologist may discern the dawnings of their re-

spective specific characters. The embryo derived its

nature and the potency of self-development according

to the specific plan at the moment of impregnation, and

each step of development moves to that consummation

as its end and aim.'

But there is a great difficulty in development, which

it is necessary for Mr. Spencer to meet, viz., what is

termed ^ selective assimilation.' Why does the liver,

for instance, gather to itself liver material ; the lung,

lung material; the heart, heart material; the brain,

brain material ? Exactly, says Mr. Spencer, as a

crystal will select from two forms in solution the one

which is like itself. ' Particular parts of the organism

are composed of special units, or have the function of

secreting special units which are ever present in them

in large quantities. The fluids circulating through

the body contain special units of this same order ; and

these diffused units are continually being deposited

along with the groups of like units that already exist.'

This theory of physiological units has been ex-

panded by Mr. Darwin into his theory of Pangenesis.^

It may be true, but it no more accounts for selective

assimilation than it does for the cause of disease,

examples . of which are adduced by Mr. Spencer.

' Cancer cells having begun to be deposited at a

' Animals and Plants under Domestication, vol. ii.
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particular place, continue to be deposited at that place.'

This is not even true inufact, because cancer cells do

not increase by segregation, but by a regular process

of cell development. ^ Tubercular matter making its

appearance at particular points, collects more and more

round those points.' Again is Mr. Spencer's illus-

tration most infelicitous. It is true that tubercle is

deposited from the blood in the particular organ it

aifects ; but every pathologist knows quite well that

it is first laid down diffused over a considerable portion

of the organ— say the lungs—and that some of these

points of deposit increase, unite, soften, and destroy

their victim. Pustular diseases are increased by cell

development, like cancer. Thus do Mr. Spencer's

illustrations of physiological units, as the true cause

of selective assimilation, signally fail.
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CHAPTEE y.

THE PHTSICO-PSTCHICAL ARGUMENT COXTINUED.

Special Creation: its denunciation by Mr. Spencer.— ' Special Creation'

a 'Belief not an hypothesis.—This 'Belief supported by Science.

—In the beginning Special Creation must have been exercised even

according to the theory of the Evolutionist.
—

"Which is true ?—The
teleological argument best supported by facts.—Primitive notions of

mankind.—Mr. Spencer's views considered.—Mistaken beliefs.—Line

between Evolution and Special Creation defined.—Creation not a

pseud-idea, but an ultimate fact in Science, and ' unthinkable.'—The
teleological argument.—The reasoning of Galileo compared vs^ith

the theory of Evolution.—Every theory of Evolution must admit a

special creative act.—The doctrine of Special Creation highly intellec-

tual and a strengthener of the moral sense.—The question of cruelty

and parasitism in nature not a proof of malevolence.—Some of

the mysteries of nature not to be accounted for,—Overwhelmed by

the goodness of the Deity.

I NOW come to the chapter on ' The Special-Creation

Hypothesis,' which Mr. Spencer considers to be ' worth-

less : worthless by its derivation ; worthless in its

intrinsic incoherence ; worthless, as absolutely without

e^ddence ; worthless, as not supplying an intellectual

need ; worthless, as not satisfying a moral want. We
must, therefore, consider it as counting for nothing in

opposition to any other hypothesis respecting the

origin of organic beings.' ^

^ Princi2)Ies of Biology, vol. i. p. 345.
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In his address at Norwich, Dr. Hooker repudiated

special creation in language equally decided.

I will examine Mr. Spencer's objections seriatim,

without commenting upon the peculiar nature of the

language in which they are conveyed.

1. ^ The special-creation hypothesis is worthless, by

its derivation.'

And here Mr. Spencer, in common with a host of

other naturalists, makes a great mistake. What he

terms the special-creation hypothesis is simply a belief,

and the term is used in the scientific argument as the

simple expression of a great truth proved by a process

of reasoning which leaves no doubt upon the mind,

unless warped by peculiar dogmas, not a whit more

probable and infinitely more difficult to comprehend.

Now, when Mr. Herbert Spencer asserts that the

doctrine of special creation is worthless, he is simply

stating that all arguments upon the subject are worth-

less, and this is a style of reasoning which is not

philosophical. There must have been a beginning

;

and no process of argumentation can get rid of the

fact that something was made in the beginning, and

that great laws were associated with matter. This

must have been pure special creation, and if Mr.

Spencer's argument has any force, it applies equally

to the beginning as to the present time ; and must

consequently put an end to his own theory of evolu-

tion. There would be no greater miracle in creating

a man, than there would be in creating a grain of
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protoplasm and endowing it with potentiality for all

time. The question to decide is, which of the alterna-

tives is true—Mr. Spencer's special creation, or the

special creation of the teleologist. All that is written

about the greatness and goodness and power of a

Creator being equally evinced in both cases, does not

prove either of them to be true. The argument is

between two modes of creation ; and the question is,

not what suits the dogmas or the requirements of

scientific men ? but which is supported by the greater

number of facts and the soundest and best arguments ?

I reject in toto the potentially endowed protoplasm, or

the meteoric mass, and the evolution of species ; not

from prejudice, not from education, not from bias, but

simply because I find the teleological argument is

better supported by facts, and is, as I conceive, irre-

sistible from the vast mass of evidence in its favour.

Now let us hear what are Mr. Spencer's argu-

ments.

1. That the belief in a special creation is derived

from ' the primitive notions of mankind,' which he says

were wrong as to ' the structure of the heavens,' the

' nature of the elements,' - the ' interpretation of me-

chanical facts,' of ' meteorological facts,' of ^ physio-

logical facts.'

But what a false, loose style of reasoning is this

!

Surely Mr.. Spencer must admit that the intellectual

history of mankind has been progressive, and that the

facts of the natural world have been understood onlv
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as tlie science which explains sucli facts has progressed

with the advancement of time ? How could men

correctly interpret the facts of science before the

creation of science itself? In a primitive state of

society men interpreted facts by the little light they

possessed; and, as the human intellect expanded by

education from one generation to another, so did science

progress ; and it is no reflection upon a past age that

one more advanced should have corrected its errors.

A belief in special creation has increased pari passu

with civilisation and increased knowledge ; and, so far

from its being a mere belief referrible to the early ages

of mankind, it was never put strongly before the

world till the great progress of science enabled philo-

sophers to take their arguments and their proofs from

its stores.

Again, Mr. Spencer tells us, ^ To the improbability

of a belief in special creation is to be added its asso-

ciation with a special class of mistaken beliefs.' He
then carries us back to the savage and his '^ fetish

'

worship, to Kepler's ^ guiding spirit,' and the succes-

sion of storm and sunshine and epidemics as inflictions

of angry deities, and madsiess as the result of de-

moniacal agency. The majority of these beliefs have,

true enough, as Mr. Spencer remarks, become extinct.

But none of them were founded upon evidence like

that demanded by science and elucidated by the teleo-

logical argument, to prove the external, direct, and

superintending action of a superior intelligence in the
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creation and development of the universe and of all

things dead or living therein. To prove this there is

not any necessity to refer to the Mosaic account.

The evidences and proof are found in the things

created. The evolutionist ^vill tell you that the

beautiful plumage of the males of many birds was

produced by the influence of female preference for a

gaudy over a dull-coloured helpmate. The belicA^er in

special creation says : I deny that anything is for-

tuitous. It is part of the plan of creation that the

sense of beauty should be gratified, and that created

thino;s should eladden the heart and soften the feel-

ings, and give a higher direction to the intellectual

aspirations of those who reflect and ponder upon the

great scheme. The sense of beauty is one of the

most humanising attributes of humanity, and things

of beauty are among the most convincing evidences

of design. Surely the line between evolution and

special creation is sufficiently indicated by the above

example.

Some of the disciples of the former will say :
^ No, I

believe in evolution, but I append to it the supervision

of a superior intelligence.' But this is simply the belief

in special creation, with a description by an inferior

intelligence of the means by which the higher works.

Others will say :
^ I believe in the evolution of a poten-

tially endowed speck of protoplasm acting by physical

laws throughout all time.' Even this kind of evolution

does not square with Mr. Darwin's theory of sexual
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selection. But I am anticipating. The ground, how-

ever, over which we have to work will be all the more

clear.

The above explanation of the real difference be-

tween special creation and evolution will also be a

sufficient answer to the following strange sentence

written by Mr. Spencer :

—

' For where did he get (any well-informed man)

the doctrine of special creation ? Catechise him, and

he is forced to confess that it was put into his mind in

childhood as one portion of a story which, as a whole,

he has long since rejected.'

2. * Special creation is worthless by reason of its

intrinsic incoherence.'

Mr. Spencer, in dilating upon this text, says that

in fact the doctrine of special creation * cannot be

framed into a coherent thouoi;ht.' It is an ' ille2:itimate

symbolic conception,' a ^ pseud-idea admitting of no

definite shape ;
' and he gives us a fanciful idea of

his own that we believe ^ myriads of atoms going to

the composition of a new organism, each suddenly

disena-acrino; itself from its combination, rushes to meet

the rest, unites with them into appropriate chemical

compounds, and then falls with certain others into its

appointed place in the aggregate of complex tissues

and organs.' All this is gratuitous. The believer in

special creation does not believe anything of the kind

;

but, just as Mr. Spencer himself must come to the con-

clusion that time, space, and eternity are unthinkable.
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so do we believe that the creation of living things

is unthinkable. We do not believe there is any-

thing miraculous in the fact at all. It is simply a

part of the great scheme which we cannot, nor pro-

bably ever shall understand. Mr. Spencer says that

we believe we believe. Be it so. The delusion, if it is

one, pledges us to no theory, neither does it land us on

the cold platform of unbelief.

3. ' Special creation is worthless, as absolutely with-

out evidence.' ^

I reply that the whole of organic and inorganic ex-

istences are evidence of special creation.

If I take up a straw, as Galileo did to the Inquisitor,

and show how, by being built up hollow and coated

with flint, it was inimitably adapted to the circum-

stances of its existence—that the hollow stem gave it

at the same time lightness and strength—that the

flint for coating was selected by the cell of the growing

stem and placed as a bricklayer would lay his bricks

in building a chimney. And when I further say

that, upon the poAver of this insensate and unreason-

ing plant to perform, under the special direction

of an external Intelligence, this admirable piece ot

work, the existence of the human race and of the

higher animals entirely depended—then I say to Mr.

Spencer, I have logically produced evidence of special

creation.

Now, look for a moment on the other side of the

> Op. cit.
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picture. Evolutionism requires that the original or-

ganic matter from which all living things are evolved

should be potentially endowed with certain secondary-

laws, and, by virtue of this endowment, every living

thing should become what it is in nature. One can

readily understand that a lump of protoplasm might

have the same physical laws attached to it as a crystal,

plus the existence of life. But when our speck of

protoplasm becomes evolved into a plant, or an Asci-

dian, or a worm, a lobster, a fish, a reptile, bird or

mammal, we leave the crystal a long way behind it.

Thousands of new eventualities have to be provided

for, and each of these eventualities must be an act of

special creation. The physical laws which we see

with admiration and wonder in the sidereal universe,

and the formation of a crystal, are superseded by other

laws', which again beget others which have no manner

of connection with those which have preceded them.

You cannot get on a step without evoking acts of

special creation to assist you. Surely it would be no

more miraculous to create such organisms at once ac-

cording to the necessities which the great scheme of

the Creator demands?

4 and 5. ' Special creation is worthless as not supply-

ing an intellectual need nor a moral want.'

Such an argument as this can only be acceptable to

those who leave the operation of a higher intelligence

out of the question ; for, surely there can be nothing

more calculated to exalt the intellect or strenorthen the
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moral sense than a contemplation of those special acts

of creation by which the proof of such higher intelli-

.gence is rendered indisputable—especially in the adapt-

ation of living things to the purposes of their existence.

I shall have many opportunities of enlarging upon this

subject in the course of the work.

Under this head, however, Mr. Spencer notices

points which demand an immediate answer.^

He asks, ' Why at present is the earth largely

peopled by creatures which inflict on each other, and

on themselves, so much suffering ? ' Why * the pain-

inflicting appliances and instincts with which animals

are endowed ? ' And he refers to the evidences of the

geological record, and shows us that myriads of ages

before the advent of man upon the earth animals were

endowed with such weapons ; and then he asks, ^ How
are we to explain this devouring of the weak by the

strong ? How does it happen that in almost every

species the majority die by starvation or violence

before arriving at maturity ? Whoever contends

that each kind of animal was specially designed, must

assert either that there was a deliberate intention on

the part of the Creator to produce these results, or

that there was an inability to prevent them. Which

alternative does he^ prefer? To cast an imputation on

the Divine character, or assert a limitation of the

Divine power ?
' And then, under this head, Mr.

Spencer examines the facts more closely.

^ Ojp. cit.

V 2
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* What shall we say when we see the inferior destroy-

ing the superior? What shall we say on discovering

elaborate appliances for securing the prosperity of or-

ganisms incapable of feeling, at the expense of misery

to organisms capable of happiness ?
'

He then quotes in proof, the various parasites which

live upon the different animals in creation—^ often

elaborate contrivances were combined to ensure the

continuance of their respective races ; and to make it

impossible for the successive generations of men to

avoid being preyed upon by them.'

Well ! it is the old, old story. We cannot answer

thene questions. They are among the mysteries which

cloud the very small proportionate dark side of creation.

But Mr. Spencer asks all these questions with the

most inimitable naivete, utterly unconscious all the

w^hile that he does not remove the difficulty by substi-

tuting evolution for special creation. As has been

remarked by Flourens, there can only be two modes of

creation—either by spontaneous generation or by the

hand of God. It is quite true that in even these

latter days the doctrine of spontaneous generation is

believed in by many. But then if Darwinians and

evolutionists hold this doctrine they must give up such

bald theology as that which they frequently express

—

and which is, indeed, strongly put forward by Darwin

himself—that they can see no difference betw^een

creation by law and special creation, so far as the

power, the goodness, and the wisdom of the Creator is
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concerned. Mr. Spencer may have more modified

views upon the question, but his arguments apply with

equal force to every position except that which rejects

all theistical belief.

Upon this subject we—whether v^e belong to the

scientific world or not—must have no mystification.

It would be the meanest of mean subterfuo;es to attack

religious belief, either upon natural or revealed evi-

dences, from a standing-point in which the arguer

had himself no resting-place ; and I am very far from

believing that such is the case with Mr. Spencer.

But if there are circumstances in the economy of

nature which are difficult to understand, and which it

w^ould be presumptuous in an imperfect intellect like

that of man to attempt to interpret, how much is there

of direct and unmistakeable evidence of the goodness

and wisdom and benevolence of the Deity !

The greatest enemy which man has on earth is himself

and his own evil passions. Of what avail then is it to

talk of an instrument of self-protection here, or of one

aggressive there, in the animal world, as a proof of

malevolence, as is done by Mr. Spencer in the follow-

ing passage :
' And if infinite goodness was to be

demonstrated, then not only do the provisions of

organic structure, if they are specially devised, fail to

demonstrate it ; but there is an enormous mass of them

which imply malevolence rather than benevolence. '
^

Of what avail is it to carry us into a long detail of

* Op. cit. vol. i. p. 345.



70 FALLACIES OF DARWINISM.

the existence of intestinal worms, and other parasites,

which, in nine times out of ten, are owing to man's

unclean habits or mode of feeding ? Of what avail is

it to use such arguments as these against the myriads

of examples which can be adduced of the goodness and

benevolence of the Creator ? Was it the evolution of

matter that ordained the system of the universe ? that

gave to the living world the means of living ? to

man his intellect and reason, and the sublime aspira-

tions he feels when he contemplates and studies the

external evidences of an eternity of wisdom and power ?

Is there nothing good or great in the structure of the

living body, with its ten thousand dependencies upon

those thins^s which nothino; but forethought and Infi-

nite Wisdom could have provided ?

Is there nothing in man's position as the lord of all

nature—the physical representative on earth of that

great spiritual Being by whom and for whom- that

earth was formed ?

Is there nothing in the God-like intellect which over

the world of matter reigns supreme ? Is there nothing

in our social standing, our moral sense, our affections,

our happiness, our comforts, our past memories and

our future hopes, for which we have to thank and bless

Him by whom we were created ?

I will not dwell upon the subject—I should not

even have recurred to it again, but it is imperative upon

me to show what Mr. Spencer offers as a substitute for

special creation.
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CHAPTEE VI.

THE PHYSICO-PSYCHICAL ARGUMENT CONTINUED.

Mr. Spencer's substitute for special creation.—Its hollowness and un-

soundness pointed out.—Evolution not cognate with potentiality.

—

The argument from classification.—Its want of plausibility.—Lan-

guage in man not correlated with that of animals.—The argument from

Embryology.—The argument from Morphology.—Segmentation.

—

Agassiz.—His beautiful teleological views.—General and special

homologies.—The argument from Distribution.—Van Baer's illus-

tration.—Anabas scandens.—Astronomers.—Geology dead against

Mr. Spencer.

I SHALL notice Mr. Herbert Spencer's substitute for

special creation under the several heads adopted by

him.

1. The general aspects of the Evolution hypothesis.

-—This has already been discussed. But it is neces-

sary to notice Mr. Spencer's contrast between the two

hypotheses, as he calls them. This he does, as might

be anticipated, entirely in favour of evolution. Thus,

' the supposition that races of organisms have been

evolved is credited by its origin.' By this he means

that while the idea of special creation was ^ a concep-

tion suggested and accepted when mankind were pro-

foundly ignorant,' that of evolution was ' born in times

of comparative enlightenment.' If this means anything

it is the assertion that the writings of all philosophy
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in past ages go for notliing when opposed to tlie

grand truths enunciated by Darwin^ Huxley, Hooker,

and Spencer.

Most assuredly, if there is even ' a soul of truth ' in

such a statement, it is, at all events, put before us

with consummate coolness. We must have very much

better evidence against special creation than is con-

tained in the works of Mr. Darwin or the ' Principles
'

of Mr. Spencer before the scientific or learned world

will fall in with such a conclusion.

Listen to the style of argument used in the ^ Prin-

ciples ' :—*If a single cell, under appropriate conditions,

becomes a man in the space of a few years, there can

surely be no difficulty in understanding how, under

appropriate conditions, a cell may, in the course of

untold millions of years, give origin to the human

race.'

Plausible and apparently true as is this illustration,

it requires no great amount of reflection to show its

unsoundness. It may, however, be taken as a sample

of the kind of argument used to account for the evolu-

tion hypothesis. An embryonic human cell will of

course be developed into a grown-up man in due course.

But it is one of the grand characteristics of that cell

that it will become a human being, and nothing else

:

and it can only do this either from an inherent poten-

tiality or by the continued direction and supervision

of a supernatural power. I am willing, for the sake

of argument, to adopt the former alternative, for in
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either case I believe the power to be owing to the con-

tinued operation of a First Cause. Well, I follow this

cell till it becomes a man, and there ends its physical

history. The man does not become developed into

anything else; he simply lives to three score years

and ten and th^n dies, and his physical structure be-

comes dust of the earth. In order to perpetuate the

race, I must have two cells—one of which grows up

into a man and the other into a woman. How is this

done by evolution from Mr. Spencer's single cell ? On
this ground, then, his proposition is * unthinkable.'

Again, when he talks of the cell, in the course of un-

told millions of years, giving origin to the human race,

he, of course, means by his evolution hypothesis—his

^ integration of matter, and passage from the homo-

geneous to the heterogeneous, with corresponding

diminution of motion.' This proposition is equally un-

thinkable, for we have nothing to compare with a

potentially endowed organic cell being developed into

a species different from its parent.

2. The argument from Classification.—ECere again

we have the old illustration, made so much of to no

purpose by Mr. Darwin, of the analogy from the ' evo-

lution ' of languages.

But, really, this argument is not worth the paper on

which it is written. It has nothing whatever to do

with the different phases of organic structural develop-

ment. But the evolutionist ought to be consistent,

and carry his views farther than he does.
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If man has been evolved from animals, lie is

correlated with them. If so, his language ought to be

correlated with theirs, and we ought to find the chirp

of the bird—the braying of the ass—the bark of the

dog—the howl of the monkey traceable to a common

origin, and man's language from theirs ! But we have,

unfortunately for Mr. Spencer, an ugly answer to the

argument that human reason and human intellect stop

the way. And we have man's organs of speech spe-

cially adapted to give utterance to his intellectual

thoughts. The monkey, so like us in structural

organisation and so intelligent in many of his actions,

has never been taught to utter so much of the human

language as a parrot. He is not dumb, for he can howl

and squeak, and chatter and bark, but he never ap-

proaches human language. He can be taught many

things human-like, but never to speak. And this is

a very strong argument against the human speech

being correlative with that of animals.

Human language is the means by which intel-

lectual man expresses his thoughts. The organisa-

tion of the brain and organs of voice are similar in all

men. There can be nothing wonderful then in the

fact, supposing it to be true, that, in the earlier ages of

man's existence on earth, he should have spoken one

language, and that when he separated into different

groups which became isolated in different climates and

under different physical conditions—the mode of ex-

pressing his thoughts should have been symbolically
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different. The analogy between such an evolution

and that of animals falls to the ground at once.

With regard to the classification of animals by man,

it is purely arbitrary. One man adopts habit, another

structure, another unites both, and we have systems of

classification proposed almost every year. Mr. Huxley

classifies birds according to the form of the palate

bone. He divides the human race—or, as he says, we

may call them, if we like, species—into four great

groups, by the colour of the skin and eyes and the

character of the hair. He moulds, in fact, his classi-

fication upon his theory of evolution, and therefore it

would be monstrous to take his classification as a proof

of his theory

!

3. The argument from Embryology I have already

dealt with as far as it is necessary in a work like the

present.

4. The argument from Morphology.—Mr. Spencer

begins this argument by stating that all insects and

Crustacea have twenty segments in their body, and

then he remarks that ' to say the Creator followed this

pattern throughout, merely for the purpose of maintain-

ing the pattern, is to assign a motive which, if avowed

by a human being, we should call whimsical.'

Of course, no intelligent naturalist would be so silly

as to give this irreverent and far-fetched explanation

of a great natural law. The general reader will learn

with astonishment, after looking over the above pas-

sage, that the basis of the great Cuverian system of
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classification isthe uniformityofplan observed intlie four

great divisions or sub-kingdoms of nature. The lowest,

or Protozoa and Coelenterata, are formed upon the plan

of radiation, that is, the different parts of the animal

radiate from a common centre. The Mollusca are

created upon a plan totally distinct—soft bodies pro-

tected by shells and formed symmetrically. The plan of

the Annulosa, including the lobster and insects alluded

to by Mr. Spencer, is that of annulation—the body is

more or less made up of annular segments or rings
;

hence the name. These segments in insects are per-

forated with holes for the purposes of respiration, while

in the lobster that function is performed by gills.

What if the same number of segments occur in the two

families ? Go into other families, the Annelida and the

Myriapoda, and you will find the segments vary greatly

from each other and from the Crustacea and the In-

secta. Made upon the same plan, nothing can exceed

the differences in form, habit, and habitats than those

of various families from each other. The Yertebrata

again are formed upon the plan of a spinal column

made up of numbers of separate bones called vertebrae.

But these vary in number from some 20 or 30 in Mam-
malia to 300 or 330 in reptiles

!

It is not, therefore, to ' keep up a pattern,' as Mr.

Spencer remarks, that these similarities exist. They

are the expressions of the thoughts of the Deity.

When comparing the beautiful diversity of form,

moulded upon the same plan, in the Radiata, Agassiz

thus expresses himself:

—
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* Only a thinking power could devise such a plan

;

it is not the result of chance. Such close relations

under the same circumstances show a power to over-

come physical and local influences. For these ani-

mals live side by side on the same rock. You cannot

visit a sino^le coral reef without findino? on its surface

thousands of star-fishes, hundreds of jelly-fishes

almost as soft as the water, polyps, and corals

innumerable, all in the same element and locality, and

therefore under the same influences. How can they

exist there side by side, except hy a higher power than

the forces ichich are active in the sheet of icater'^ Is

there not some other cause for their diversity than the

influence of heat, light, moisture, and soil combined ?

One combination certainly cannot produce such diverse

results, such different structures upon the same plan.

It must be mind acting among these elements, making

them subservient to its purpose, and not the elements

themselves workino; out hisrher combinations of struc-

ture.' ^

Mr. Spencer, going from general homologies to the

^ special homologies between different organs of the

same animals/ adduces in favour of his evolution

hypothesis the facts that (<7) snakes, which move sinu-

ously through and over plants, have evolved to them a

segmented bony axis, {b) In higher Yertebrata the

' mechanical action and reaction demand that while

* Structure of Animal Life, pp. 13-14.
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some parts of the vertebral axis shall be flexible, other

parts shall be inflexible.'

Therefore ' In mammals and birds there is a sacrum

in which the vertebrse are confluent.' And then he

asks triumphantly, ^Why, if the skeleton of each

species was separately contrived, was this bony mass

made by soldering together a number of vertebrae like

those forming the rest of the column, instead of being

made out of a single piece ?

'

If Mr. Spencer could not see any thoughtful design

and adaptation in the form of the snake to the circum-

stances of its existence, it may readily be imagined

that he would be in the same difficulty with regard to

the anchylosed vertebrse. But the latter is more inex-

cusable, because it displays an inattention to the law,

that a bone formed of several separate pieces will resist

the rude shocks to which the body would be subject

better than though it had been carved out of a single

piece ; which latter also, for the above reason, would

be more liable to fracture !

5. The argumentfrom Distribution.—' Water being

the medium in which the lowest living forms exist, it

is implied that the earth and the air have been co-

lonised from the water.'

Of course they have, if the theory of evolution be

true. Mr. Spencer is, however, aware of the immense

difficulties he has to contend with here, and quite

heroically quotes the following satirical passage from

D. Van Baer :

—
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^ A fish swimming towards the shore, desires to take

a walk, but finds his fins useless. They diminish in

breadth for want of use, and at the same time elon-

gate. This goes on with children and grandchildren

for a few millions of years, and at last who can be

astonished that the fins become feet. It is still more

natural that the fish in the meadow, finding no water,

should gasp after air, thereby, in a like period of

time, developing lungs ; the only difficulty being that

in the meanwhile a few o;enerations must manasre

without breathing at all.'—P. 392.

It would have been consistent in Mr. Spencer, after

quoting the above crushing passage, to have given up

his evolution hypothesis. But he does no such thing.

Admitting that transmutation as thus drawn is un-

tenable, he yet consoles himself with the reflection that

there are fish which actually do * take a walk ;' and

still more, one knowing fellow, far beyond his race,

Anabas scandens by name, actually climbs up trees

!

Like Mr. Darwin's bear, which, by swimming about and

catching flies, ultimately became a whale. I have no

doubt that the evolutionist will make the most of the

'walking' and 'climbing' fish; and that we shall,

before long, come across a fin evolving into a foot or a

hand^ and the swim-bladder being converted into

lungs.

The onus probandi of such discoveries is fairly to be

thrown upon Mr. Spencer and his disciples ; but it is

rather against his theory that up to this year of grace
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1872 no single divergence of structure of a like nature

has been discovered in the animal world ; simply be-

cause it is an impossibility. Species are fixed, not

transmutable.

Passing from the deductive to the inductive ar-

gument, Mr. Spencer does not improve his case.

The astronomers are dead against him ; they are

so unkind as not to allow him time for his pro-

cesses, as they prove that the sun has only existed

some 500,000,000 of years ! The geologist is still

more cruel ; no intermediate form or changing struc-

tural organism has the stone book hitherto revealed.

' Geology,' says Agassiz, ' shows that there has been

no gradual transformation ; but, on the contrary, that

there has been the same diversity which we observe

now in all times.

' We find all the different types of animals existed in

the most ancient times. Representatives of the four

great divisions—radiates, molluscs, articulates, and

vertebrates—have always existed side by side.

' These, therefore, could not have been derived from

one anot]ier,for contemporaries cannot be each other''

s

descendants.'' ^

And with this quotation I will take leave of this

part of the subject. Mr. St. George Mivart believes

that the work of creation may be eiFected, under

Divine guidance, by evolution.

I maintain that we have no proof of this, and that

^ Structure of Atiimal Life, p. 84.
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we are, in fact, profoundly ignorant of the modus

operandi of creation. We know that the organic and

inorganic worlds have been formed by a thoughtful,

reasoning Being ; but the * how' or the ' why' are hidden

among the mysteries of Omnipotence.
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CHAPTEE VII.

THE VARIATION AND NATURAL SELECTION

ARGUMENT. THE HYPOTHESIS OF DARWIN AS

SET FORTH BY HIMSELF AND PRINCIPAL

SUPPORTERS.

Mr. Darwin's works.— ' Animals and Plants under Domestication.'

—

Dogs.—The discoveries of M. Flourens fatal to Mr. Darwin's entire

theory on this point.—Domestic cats.—The horse.—The ass.—Pigs.

—Cattle.—Sheep.—Goats.—Eabbits on Porto Santo.—Eeasons for

their change in colour and size.—Domestic pigeons.—Their descent.

—Erroneous deductions drawn from monstrosities.—The rock pigeon

of Madeira.—Buffon on pigeon fanciers.—^M. Flourens' comments.

—Pigeon monstrosities not comparable with variations in nature,

—Domestic fowls.—Other birds and plants treated by Mr. Darwin,

We now come to discuss the theory of Mr. Darwin

upon his own ground.

Mr. Darwin is thoroughly in earnest, and carries

out his principles with perfect fairness to their utmost

limits.

I propose on the present occasion to pass in review

his last two works, on * Animals and Plants under

Domestication,' and the ^ Descent of Man, and Selec-

tion in Relation to Sex.'

The other works published by Mr. Darwin since

^ The Origin of Species ' are :
' The Fertilisation of

Orchids,' an excellent and most interesting work ; a
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paper on tlie * Legitimate and Illegitimate Union

between the two kinds of Primrose,' in the Journal

of the Linnaean Society, vol. vi. ; another paper on

^ Dimorphism of the Flax Plant ;

' another on the

' Trimorphic Nature of the Common Loosestrife ;
' and

another on the ' Habits and Movements of Climbing

Plants,' in the same Journal, vols. vii. and viii.

I propose to summarise and comment upon the facts

and theories contained in the two larger works first

mentioned. In doing this I shall study conciseness,

as most likely to be acceptable to the reader.

1. ^ Animals and Plants under Domestication,' in

two volumes, treats of the variations observed in such

organisms, under the direct observation, supervision,

and direction of man, and traces as far back as possible

the history of each species.

(L) Dogs.—^ We shall probably never be able to

ascertain their origin with certainty (p. lo). It is

extremely improbable that every domestic breed has

had its wild prototype ' (ib.).

After going through the evidence upon which the

latter opinion is grounded, Mr. Darwin admits, ' that

at a period between four and five thousand years ago,

various breeds, viz. pariah dogs, greyhounds, common

hounds, mastiffs, house dogs, lap dogs, and turnspits,

existed, more or less closely resembling our common

brood.' Mr. Darwin gets over the difficulty to his

theory offered by this candid admission, by falling back

upon the discovery of ' flint tools embedded with the

G 2
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remains of extinct animals,' proving that man has

existed for an incomparably longer period.'

Mr. Darwin's belief then rests upon another hypo-

thesis, equally with his own not proven. He then

enters into details to prove that all our domestic breeds

of dogs have descended from the wolf, which evidence

may be summarised thus :

—

1. The resemblance between the North American

wolves ( Canis lufus var. occidentalis) and the domestic

dogs of the Indians. (Richardson.)

2. Dr. Kane has often seen in his teams of sledge-

dogs the oblique eye, the drooping tail, and scared

look of the wolf.

3. They frequently cross with the wolves, and the

Indians take the whelps of wolves to improve the

breed of their dogs. (Kane.)

4. The Hare Indian dog, which differs in every

respect from the Esquimaux dog, bears the same

relation to the other American * kind of wolf ' ( Canis

latrans) that the Esquimaux dog does to the great

grey wolf ( C Zwjt5M5). (Kichardson.)

5. In Florida, the black wolf-dog of the Indians

differs in nothing from the wolves of that country,

except in barking. (Bartram.)

6. Southern parts of New World. Columbus found

two kind of dogs in the West Indies, and Fernandez

three in Mexico.

7. Natives of Guiana have partially domesticated
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two aboriginal species, which belong to a different

type from the North American and European wolves.

8. In the Old World, some European dogs closely

resemble the wolf, e.g, shepherd dog of Hungary.

(Paget.)

9. Shepherd dogs in Italy once resembled wolves.

(Columella.)

10. Several accounts have been given of dogs and

wolves crossing naturally.

11. The Gauls used to tie their bitches in the

woods that they might cross with wolves.

12. The European wolf differs from that of !N'orth

America, and has been ranked as a distinct species.

Same with the Indian wolf, which has been called a

third species ; and the Indian pariah dogs of certain

districts of India resemble the Indian wolf. (Blyth,

as ^ Zoophilus,' in ' India Sporting Review.')

Similar instances are adduced to show the sreat

resemblance between the dog and the jackal, and the

dog and the fox, in those countries where these animals

dwell ; and Mr. Darwin comes to the conclusion that all

known varieties of dogs have arisen from ' two good

species of wolf, Canis lupus and Canis latrans, and

from two or three doubtful species of wolves in Europe,

India, and North Africa; from at least one canine

species in South America ; from several races or

species of jackals, and perhaps from one or more

extinct species ' (vol. i. p. 26).
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The experiments of the late M. Flourens, however,

negative these suppositions of Mr. Darwin. M.

Flourens was a member of the lioyal Academy of

France, and perpetual secretary to the Academic des

Sciences. He was fellow or member of all the learned

societies of Europe, and his name stands second to

none among the naturalists of the age.

In his ' Examen du Livre de M. Darwin,' 1864—

a

work from which I have devoted a chapter of extracts

in the Appendix—M. Flourens, who has had immense

experience in the crossing of animals at the Jardin des

Plantes, declares his solemn conviction, over and over

again repeated, that ^ species are fixed ' and not trans-

mutable. His experiments led him to the conclusion,

previously arrived at by Buifon, that the ^ character

of species is continued fecundity,' and the ^ character

of the genus is limited fecundity.'

As an illustration of these laws take the following

instance. The jackal and the dog belong to the same

genus, but they are different -species, and the same is

true of the wolf and the dog. When the jackal and

dog are crossed with each other, the produce is equally

jackal and dog in their external characters. If this

produce is crossed with one of the two species, say the

dog, it is found that the mongrel produced is less

savage, and more like the dog than the jackal ; the

third generation is still more like the dog, and in the

fourth generation it is pure dog. And this fourth

generation can never be exceeded; i.e. the return to
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the natural species never exceeds the fourth gene-

ration

—

Naturam expellas furca, tamen usque recurret.

If, on the contrary, the produce of the first cross is

crossed with the jackal, then invariably is the jackal

pure at the end of the fourth generation. But the

produce of the union of jackal and dog are between

themselves absolutely infertile, as is the produce of

the horse and the ass, and as is that between the wolf

and the dog, and the ram and the goat. They never

establish an intermediate species.

Surely such facts as these—never contradicted or

even noticed by Mr. Darwin—are absolutely fatal to

his whole theory.

Domestic cats next occupy Mr. Darwin's attention

;

but he adds nothing to the facts already known, and is

unable to say whether they have ' descended from

several distinct species, or have only been modified by

occasional crosses.'

The horse is referred back as a species to the

' stone age ' of man's existence ; and as he cannot

prove that he has varied during that immense period

more than may be seen in our domestic breeds, which

variation is about equal to that between the working

and idle classes of society, I think we may fairly give

a verdict here that nothing has been added to strengthen

the hypothesis of Mr. Darwin.

The domestic ass, Mr. Darwin says, is descended

from the Asinus t(Bniopus of Abyssinia. He indulges



88 FALLACIES OF DARWINISM.

in some interesting remarks about the variation of the

shoulder-stripe.

Pigs, cattle, sheep, goats occupy Chapter III.

Pigs, I am willing to admit, have descended from Sus

scrofa, the wild boar. Whether a second and un-

known origin may be admitted, on the authority of

Nathusius, is, I think, very probable ; for the osteo-

logical changes which he himself tells us may be pro-

duced by feeding, and non-use of organs, is quite

sufficient to account for his /unknown ancestor.'

Why the domestic boar of England should have three

more vertebrae than the Chinese domestic, the wild

boar, and the French domestic boar, as well as two

more than the African female, depends, doubtless,

upon either the anchylosis of some of the latter, or

they may be referred, if it is thought more probable,

to the second species, which have been the originals of

our domestic breeds.

Domestic cattle, Mr. Darwin thinks, like our pigs

and dogs, have descended, as we see them in our

broad pastures, from more than one wild form. The

chapters and facts are interesting, but they do not

strengthen the theory.

Sheep.—The origin of the domestic sheep is a more

difficult question, from the variety of opinions held

by different writers upon the subject. Mr. Darwin

adds nothing new to it.

Goats, Mr. Darwin believes with Brandt, are ^ all

descended from the Capra agagrus of the mountains
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of Asia, possibly mingled with tlie allied Indian

species C. Falconeri of India.'

Ra%its.—There need not be any difficulty in ad-

mitting that all the varieties of our domestic rabbit

have descended from the common wild species, though

Professor Gervais holds a contrary opinion, upon struc-

tural grounds. Mr. Darwin admits that, ' when

variously coloured rabbits are set free in Europe,

and are thus placed under their natural conditions,

they generally revert to the original grey colour.' He
thinks it very important that rabbits turned out on

the island of Porto Santo, near Madeira, in 1420,

should have so far altered their characters as to be in

danger of being formed by our systematisers into a

new species. The most wonderful part of the story is,

that this rabbit escaped the infliction which a certain

class of naturalists called ' species-makers ' are always

on the look-out for the opportunity of effecting ; and

the grounds for such new species would have been

their much reduced size, their reddish colour above,

and grey beneath, with neither tail nor ears tipped

with black. But supposing it were proved (it is only

surmised) that the original rabbits turned down in

Porto Santo 440 years ago were the common wild

species, it must be borne in mind that these rabbits

soon increased to such an extent as to cause the

abandonment of the settlement. Well, everyone knows

that short commons will stunt a race of anything,

vegetable or animal ; and we all know that, combined
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with want of food, exposure to a hot sun would alter

the colour of the creature's fur. Suppose they had

been white men instead of rabbits, placed under like

conditions, there can be no doubt but that the race

would have degenerated in size, and become per-

manently discoloured by the sun.

Mr. Darwin gives us a good many figures, showing

the difference in size of vertebrse and other bones, to

illustrate this foregone conclusion. If he will collect

the vertebrae, skulls, and bones of different classes of

human beings in England alone, he will find them

vary more than in the rabbit.

The chapters (Y. and VI.) on Domestic Pigeons are

the most elaborate in the work. Mr. Darwin divides

pigeons into eleven different races and many sub-races,

all of which, he says, have originated from the common

Wild Rock pigeon, Columha livia ; and he illustrates

the text with good figures of the different races

—

viz., English Pouter, English Carrier, English Barb,

Fantail, African Owl, Short-faced Tumbler—all capital

likenesses.

He has also given figures of different sized skulls

and jaw-bones, scapulse, and clavicles, differing just

as much from each other as the same bones in

different sized Englishmen would do ; and nothing

more. He has adduced no proof, nor even the shadow

of it, that these creatures ever varied in a direction

either from or to a pigeon; they are, in fact, mon-

strosities.
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A few weeks ago I was looking over the pigeons of

an amateur in this town, and I asked him why he did

not let the Short-beaked Tumblers fly out of doors. If

I had asked him there and then for his purse, he could

not have been more astonished. ' Let them fly, sir

!

surely you know what would happen ?
' I assured

him that I was perfectly ignorant. With a smile of

conscious superiority, my friend informed me that if

he allowed them to fly, they would revert to a state

of nature, and that in a few weeks the beautiful small

beaks would be as long and as coarse as those of any

other bird ! Of course they would.

Even, in a state of nature, Mr. Darwin describes

osteological differences in the same species subjected

to the same influences :

—

* In Madeira there is a rock pigeon which a few

ornithologists have suspected to be distinct from

C. livia. I have examined numerous specimens col-

lected by Mr. E. Y. llarcourt and Mr. Mason. They

are rather smaller than the rock pigeon from the

Shetland Islands, and their beaks are plainly thinner

;

hut the thickness of the beak varied in the several speci-

mens. In plumage there is a remarkable diversity.''

(P. 184.)

' I have also received, through the kindness of Mr.

Daniell, four living dovecot pigeons from Sierra Leone.

In plumage some of them were identical with the rock

pigeon; ... others had a blue crop, and resembled

C intermedia of India ; and some were so chequered
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as to be nearly black. In these four birds the leak

differed slightly in length.'' (P. 186.)

If this is true naturally, why make so much of it as

the result of natural selection ? It does not tend any

more to transmutation than the difference between

Englishmen's noses does.

^ ith regard to the changes produced in pigeons by
* fanciers/ Buffon ^ has remarked, in his history of that

bird :

—

^ The preservation of varieties and their multiplica-

tion depend upon the hand of man. He collects

together from nature the individuals which most re-

semble each other, he separates them from the

others, unites them together, and takes the same care

of the varieties which are found among: the numerous

productions of their descendants ; and, by continued

attention, in time an infinity of new creatures, which

nature by itself would never have produced, are created

before our eyes—that is to say, brought to light. . . .

' The combination, succession, arrangement, re-union,

or separation of beings, depends often upon the will of

man, since he has the power to force nature by his

combinations, and to fix her by his industry: from

two single individuals which are produced as it were

by accident, he will form a fixed and perpetual race,

from which he will draw many other races which,

without his skill, would never have seen to-day.'

Upon this Flourens remarks : * These are the facts

* For Buffon's remarks upon the subject, see Appendix.
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which BufFon saw and which everyone knows. Dar-

win has seen nothing more. He has only added to all

this a metaphorical language which dazzles, and he

imao-ines that " natural selection " which he ogives to

nature must have incommensurable effects (this is his

own word) above the feeble power of man.'

^

Mr. Darwin has, I think, wasted much valuable time

in his efforts to show that these pigeon monstrosities

are in any way comparable with the variations we

see every day in nature. The facts are curious and

interesting as researches which may be useful to the

pigeon fancier, but, as facts likely to strengthen his

hypothesis, their value is very slight.

Domestic fowls Mr. Darwin believes to have de-

scended by independent and different roads from a

single type.

He describes thirteen breeds or varieties of domestic

fowl and seven sub-breeds. But whether these varie-

ties have really originated from Gallus Bankiva, or

jungle cock, as Mr. Darwin believes, or from several

independent sources, as most breeders think, is left

an undecided question, and it is one of really very

little moment, as many of the domestic breeds of fowls

are monstrosities produced by human skill just as we

have seen with pigeons. The facts—even the altered

bones—have little or no bearing upon the doctrine

of evolution of species. The domestic fowl was in-

troduced ' into China 1400 years B.C. and into Europe

* See Appendix.
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600 years B.C. The whole of this chapter is very in-

teresting and worth reading as a history of the domestic

fowl. It would answer no useful purpose to carry on

this abstraction further. Chapter VIII. is devoted to

ducks, geese, peacocks, turkeys, guinea-fowl, canary-

bird, gold-fish, hive-bees, silk-moths ; Chapter IX. to

cultivated plants, cereal and culinary ; Chapter X. to

fruits, ornamental trees, and flowers ; and Chapter XI.

to bud variation, and on certain anomalous modes of

reproduction and variation which are all most interest-

ing as researches in natural history.
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CHAPTEE yill.

THE VAEIATION AND NATURAL SELECTION
ARGUMENT CONTINUED.

Inheritance.—Pangenesis.—Various gemmule theories.—Buffon, Bonnet,

Owen, Spencer.—Mr. Darwin's theory discussed at length.—Matter,

its properties indicative of the limitation of human reason.—Hakel's

similiarity of a speck of protoplasm and a human germ considered

and disproved.—Illustrations given opposed to Hakel's view.—The
diamond.—The prctophyton.—Objection does not apply to 'Analogies'

and ' Homologies.'—The human hand and paddle of whale.—Greneral

conclusions.

The second volume of ^ Animals and Plants under

Domestication ' is occupied in the further development

of Mr. Darwin's hypothesis, and will, therefore, require

a more extended notice.

The first three chapters are upon the subject of in-

heritance. And I cannot help observing in limine

that 1 think Mr. Darwin has laboured with unneces-

sary minuteness to prove the foregone conclusion that

a man is very often like his father both in person and

disposition. To account for all we see and know how-

ever upon this subject is a very different matter, and in

the end speculators are obliged of necessity to fall back

upon some enormous guess like that of * physiological

units ' or ^ Pangenesis.'

The latter being an important item in Mr. Darwin's
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argument, I will discuss it before alluding to its

application.

Mr. Darwin assumes that all ' cells before their

conversion into passive material in the animal organism

throw off minute granules or atoms which circulate

freely throughout the system, and when supplied with

proper nutriment multiply by self-division and ulti-

mately become developed into cells like those from

which they were derived.'

These granules he calls ^ gemmules,' and he supposes

that they are transmitted from parent to offspring, and

are generally developed in the generation which imme-

diately succeeds, but are often transmitted in a dor-

mant state during many generations, and are then de-

veloped. Their development is supposed to depend

on their union with other partially developed cells or

gemmules, which ^ precede them in the regular course

of growth.'

As it affects inheritance, Mr. Darwin applies the

hypothesis thus. He takes Hakel's (the Professor of

Comparative Anatomy at Jena) view of the develop-

ment of the Protozoa. ^ If we suppose a homogeneous

gelatinous protozoon to vary and assume a reddish

colour, a minute separated atom would naturally, as it

grew to full size, retain the same colour, and we should

have the simplest form of inheritance.' Now, let us

carry on the supposition and apply it to the higher

animals, say a pigeon or a man. Then, the formation ot

these gemmules in the pigeon or man would, like the
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minute atom of the protozoon, represent the organic

genesis of a pigeon or a man ; but, in the instance of the

pigeon, they might remain dormant for ever so many

thousands of years, and then develop from a monstrous

variety to a veritable blue rock ; or, in the case of man,

they might remain dormant for an indefinite period, and

if the individual had a wart on his cheek, they might

a thousand years after develop into a man who would,

like his ancestor, also have a wart upon his cheek.

And thus would Mr. Darwin account for reversion or

atavism, and also a great feature in his developmental

hypothesis, viz. ' the important principle of inheritance

at corresponding ages.'

The Kev. Mr. Berkely, in his inaugural address at

Norwich, expressed his opinion that the doctrine would

be thought too materialistic to meet with general ap-

proval ; while Dr. Hooker said if it did not explain, it

would correlate all phenomena.

Buffon, Bonnet, Owen, and Herbert Spencer have

each of them enunciated a theory in some respects

similar to that of Mr. Darwin. And just as Mr. Dar-

win's hypothesis of natural selection and progressive

development is merely a modification of Lamarck's

theory of development, so is the hypothesis of pan-

genesis a modification of the genetic speculations of the

above great naturalists. Bufifon believed in molecules

existino; in the food we swallow which were analogous

to the various organs by which they were absorbed.

Bonnet enunciated the theory of ' emhottementj which

H
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implied that germs were included within germs in end-

less succession, preformed and ready for all succeeding

generations. Professor Owen, in describing his theory

of parthenogenesis, expressed a belief that derivative

germ-cells remained unchanged in the body, and that

such derivative germ-cells ^ may commence and repeat

the same processes of growth by imbibition, and of

propagation by spontaneous fission as those to which

itself owed its origin.' Mr. Darwin explains how this

hypothesis differs from his own, inasmuch as ^ my gem-

mules are supposed to be formed quite independently

of sexual concourse, by each separate cell or unit

throughout the body, and to be merely aggregated within

the reproductive organ.^

Mr. Herbert Spencer, in his theory of physiological

units, makes the sexual elements mere carriers of his

units; the said units possessing polarity or affinity,

being efficient agents in ^ all forms of reproduction, and

in the repairs of injuries.' But here Mr. Darwin differs

again, inasmuch as a certain number of gemmules, or

mass of them, ' are requisite for the development of

each cell or part.' And besides, Mr. Spencer's theory

does not provide for ' reversion,' which we have seen

Mr. Darwin's gemmules are presumed to do most

effectively.

The reader will be kind enough to bear in mind

that all these theories are mere guesses—by their very

nature they are insusceptible of proof in the present

state of science; and the glaring improbability of
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gemmules being propagated in an inactive condition for

thousands of years, and all at once, by a chance cross,

brought into vital activity, and becoming developed

into attributes or parts or wholes of living things, will

not, I think, very strongly recommend itself to think-

ins: men.

And yet, there may be what Mr. Spencer would call

a ' soul of truth ' in these theories, which has yet to be

definitely proved. Kept within proper limits, there is

nothing contrary to known physiological facts in dor-

mant o^erms. Cases are on record, and indeed have

come within the experience of most medical men, of

the virus of hydrophobia or scarlet fever remaining

dormant for six, twelve, or eighteen months. A very

well authenticated case is recorded of scarlet fever

being produced by simply w^earing the cloak of a per-

son who had been covered with it during that disease,

and the ecerm in this case did not cause scarlet fever

till fifteen months afterwards. Here is an instance

at once of dormant germs of a size too minute for the

mind to realise. Equally authentic cases, as everyone

knows, are on record about hydrophobia. Again, how

small must be the germs by which constitutional dis-

eases are conveyed from father to child. The diffi-

culty in Mr. DarAvin's theory is the immense time

which he gives to the dormancy of his gemmules, as in

the fancy pigeon sporting out like its assumed ancestor

of remote times.

And yet, how are we to account for this reversion,

H 2
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or atavism ? It is much more easy to object to any

theory, than to propose one more plausible. There

are strong arguments in favour of some of the

phenomena of inheritance not being of a direct

nature at all. For instance, a medical man, who

wrote cleverly and well a year or two ago in one of

our medical periodicals, held the doctrine that the con-

sequences which every medical man witnesses as the

result of too close a relationship in marriage were not

due to the relationship^ but rather that, being related,

both father and mother were equally situated as to any

constitutional taint, and that by their union they in-

tensified this proclivity in their offspring. In such a

case the gemmule theory can be understood to have

much plausibility. But the weight of evidence is

strongly opposed to the view taken by this writer, as

innumerable instances are known where both parents

were perfectly healthy, and free from any known taint

of constitutional disease, and yet, being closely related

by blood to each other, their offspring were consump-

tive, or idiotic, or deformed. In this case the gem-

mule theory is altogether inefficient to explain the

cause, and we are thrown back upon the belief that

both father and mother conjointly have the faculty of

forming a being like themselves, which shall be more

or less perfect according to the relationship between

them, and their own freedom from or possession of

the power of healthy self-organisation. This power is,

in all probability, similar to that with which we know
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the ultimate cell is endowed of ' selecting '—the

elements necessary to form the flinty coat of the straw

of wheat—or the liver, heart, lungs, brain, muscles,

bone, and skin of animals. JMr. Silencer says that

this is owing to the polarity or affinity of physiological

units ; Mr. Darwin, of minute gemmules ; but that

the power cannot be of a physical nature is proved by

the fact that the qualities of mind, which is immaterial,

are as strongly inherited as those of matter.

This power of selection in the ultimate cell of livino-

things is one of the attributes of life, and not due to

polarity, as in the crystal. The crystal has a greater

affinity for one kind of matter than another in a solu-

tion, and that matter is attracted to it ; but the selec-

tion of the living cell in forming one organ, as the

liver, has reference to a nunibur of other important

organs connected with it. The crystal is formed by

simple attractive segregation of atoms, the living thing

by the consentaneous adaptation and co-operation of

influences and modes of organisation totally difl'erent

in themselves, but having reference to one perfect

whole. Thus the liver is not formed by the selecting

liver cell in reference to itself as liver only, but with

perfect and indispensable co-adaptation to heart, lungs,

kidneys, &c.

Again, physiological units or gemmules may have

some plausibility as agents of inheritance, so far as the

physical part of the body is concerned ; but there is a

'spiritual body' to be thought of as well. There is
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the reasoning mind ; and granted that this may be

treated of as distinct from the superadded immortal

soul, it cannot be treated of as matter.

It is quite true that the material brain is the organ

of the immaterial mind. It is the complex machine

which Jjias the immaterial attributes of thought and

sensation. It is the preordained and designed instru-

ment bj which the immaterial spirit regulates the eco-

nomy of life. Now, this mind is as much inherited in

its phases and character as the physical frame itself in

its peculiarities and abnormities. And here the gem-

mule theory fails altogether. It is no answer to say

that the brain, which is the organ of the mind, may be

altered in its atomic character by these gemmules so

as to obey the mental influence incorrectly, and thus

exhibit the inherited peculiarity of mind. Such an

answer is inadmissible on at least two distinct grounds

:

1. Take six children, the offspring of the same parents,

and you will find frequently that they all differ in

disposition, in mental power, and in the presence or

absence of some peculiarity observable in one or both

of their parents. According to the gemmule theory,

different sets of gemmules inherited from the parents

have become actively developed in each of these chil-

dren. Again, each of these children marry, and their

offspring show different mental qualifications from

their parents, and probably nine out of ten of them

are like in this respect either parent or grandparent,

and so on ad infinitum., which reduces the gemmule
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theory to an absurdity. Again, 2. The child may

inherit the bad mental qualities of its father, but

by control and strict discipline he can entirely alter

and change their character ; of which every day's ex-

perience presents us with examples. What becomes

of the gemmule theory here? It is simply again

reduced to an absurdity.

It is quite true that in talking of these ' gemmules

'

Mr. Darwin means matter so small in its atom as to be

quite incomprehensible to human reason. For in-

stance, the material element, transmitted in the form

of ' gemmules,' must be limited to a minute portion of

a spermatozoon so small itself that it can only be seen

by the higher powers of the microscope. These

* gemmules ' are supposed to remain inactive, and not

to increase in size or number until they are destined

to reappear in the adult future descendant. In the

line of the pigeon we may assume we have direct

evidence of their having existed, in the monstrous form

we see them as fancy birds now, for 2,400 or 2,500

years. And as the pigeon breeds three or four times a

year or oftener, this minute portion of a minute micro-

scopical spermatozoon must have remained in active

form more than 2,400 years, and have been directed

by a chance shot into the fecundating spermatozoon of

some 6,000 or 7,000 pigeons in succession, and then

appear, like the blue feather in the wing of the bird's

remote ancestor, the blue rock. All this would be

very interesting in a fairy tale, but it lacks those
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elements wlilch the inexorable rules of scientific in-

vestigation require to make it even probable. The

matter which constitutes these gemmules must be

so minute as to be beyond the power of the human

intellect to realise or comprehend. In its relation to

the human mind, indeed, it is, to all intents and pur-

poses, immaterial ; and a question rises up in one's

thoughts whether, with the exception of a logical

dogma, there really is any sharp line of division be-

tween the material and the immaterial.

The great unthinkable difficulty of the ultimate in-

divisibility of matter is at once got rid of, if we can

imagine the said matter to pass into ether by gradations

so minute as to render the actual transition for ever

indefinable. By the adoption of such an hypothesis

Mr. Darwin's doctrine of pangenesis would at least be

removed out of the line of objection to which Mr.

Berkely pointed out it was liable.

I do not wish to suggest any illogical hypothesis

upon the subject, but as the ultimate indivisibility of

matter is a problem beyond the power of the human

intellect to solve, surely it is better to adopt a theory

which makes matter, matter, so long as it remains

within the domain of thought, and ether when it goes

beyond it. Surely this is as plausible as the theory

that matter is but a form of motion. But I am afraid

such an hypothesis would not satisfy the evolutionists

of the Spencer school. Matter which is immaterial

would be too paradoxical for those who will build
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up the great fabric of nature by the operation of

physical laws upon the processes of vitality.

To revert, however, to Hakel's analogy between

the germ of a homogeneous, gelatinous protozoon, and

that which afterwards becomes a man. Mr. Darwin

applies the analogy to inheritance, but really the

analogy is altogether unsound. The simple globule of

sarcode which becomes developed into the simply

organised protozoon—say the amoeba—is as different

from the small globule of matter which becomes de-

veloped into the man, as they are after each develop-

ment has taken place. To the naked eye they may

have all physical characters alike—and this shows the

utter fallacy of the mode of reasoning from things

apparently alike—but each globule is in fact endowed

with a structure entirely different. This structure,

though invisible with the highest power of the micro-

scope, has the power of, in one case, being simply

expanded or enlarged into a shapeless thing called an

amoeba, which has neither stomach, nor mouth, nor in-

testines, nor liver, heart, lungs, kidneys, muscles,

bones or brain ; and, in the other, of being developed

with all these and more organs, and having at the

same time reason, consciousness, and an immortal

spirit ! Surely it is trifling with science to call these

two primitive globules alike because the eye cannot

penetrate beneath their external characteristics. And
this is really a very important point; for there is

nothing upon which the evolutionist or the Darwinian
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relies more stroDgly than the similarity of the embryos

of different animals in the scale at different periods of

their existence, as we have seen before and shall have

occasion to allude to again. In the meantime let me

adduce one or two illustrations to prove my position.

Take a diamond and a piece of the finest rock crystal.

They are each formed by the affinity of particles of

matter to each other. How exactly alike they appear !

and yet how dissimilar are they in physical structure

and chemical composition ! The one thing that we do

find common between them is, that they are formed on

the same plan. Show these similar crystals to an expert

in precious stones and he will laugh at you for calling

them similar. His eye, experienced in such matters,

detects the difference in a moment. Such is the plan

of inorganic life. If we examine the ultimate cells of

plants, such, for instance, as those which select from the

sap the flint for the wheat-stem, with those which take

away the carbonate of lime for the rhododendron, or the

potash and lime for the sunflower,^ we shall find the

protophyton, as it is termed, exactly of the same shape

and appearance in each. An ignorant man will call

them similar things. An educated man, who knows

and can realise the difference between the elastic

wheat-stem, the woody rhododendron, and the thick,

fleshy sunflower, will at once mentally recognise and

acknowledge an immense difference between the three

cells he is examining.

' Bree's Loiver Forms of Life, p. 11.
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Again, let the enquirer go into the animal world

and examine the protozoon, or ultimate animal cell, with

the protophyton, or ultimate vegetable cell, and for

the life of him he can distinguish no difference ;
^ if he

is ignorant, he will call them alike. If he is able to

understand the difference between an oak-tree and a

man, he will at once allow their essential difference.

And the same argument holds good with all the dif-

ferent and varied forms of animal life, and the same

mode of reasoning will show the utter fallacy and

error of calling structures so essentially different alike,

and founding upon such likenesses important bio-

logical laws, even up to the evolution of species. This

objection does not apply to what are called * analo-

gies ' and ^ homologies,' although I think these anato-

mical elements are sometimes too sharply defined. The

hand of man is homologous with the paddle of the whale

—that is to say, it is the organ formed by Creative

Wisdom to perform a certain series of complex func-

tions, the most elaborate and most beautiful which

the human mind is capable of conceiving. If a man
jumps into the water, then only the hand is used in

the same way as the whale's paddle. But while the

hand of man is useful in its exceptional office of swim-

ming, the paddle of the whale would be useless for

any other purpose. Therefore we observe in the latter

that the carpal or wrist-bones are mere ossicles im-

bedded in cartilage ; so that the fingers do not, like

* Op. cit. p. 2.
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those of the hand, move upon the wrist-bones, but

upon the shoulder-bone or scapula. But there are

other bones—the radius, ulna, and humerus, between

the wrist and the shoulder—and these bones are said to

be homologous with similar bones in the human arm

;

and the evolutionist points out the apparently useless

carpal ossicles, and exclaims : Here are rudimentary

parts useless in the whale, showing a community of

structure in the mammalian series, which can only be

explained upon a theory of a common origin of such

structures, and arrested development of parts, show-

ing, at certain periods of mammalian history, a diver-

sion from functions then performed, and structures

then permanently existing, to altered functions and

rudimentary parts, as you now see them in the whale's

wrist.

But let us look for a moment at the skeleton of the

paddle of the whale in its totality. Could any struc-

ture be devised more perfectly or more beautifully

adapted as the framework of a great oar to move an

enormous carcase through the water ? There are the

five fingers formed of various phalanges and connected

with each other by cartilage, so as to give them

pliancy without the mobility of joints ; there is the

great mass of cartilage of the wrist, strengthened on

its part with bony masses, homologous with our

carpal bones; there are, upon this mass, the strong

radius and more feeble ulna, and above them the short,

strong humerus, with its ball-and-socket joint, in the
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glenoid cavity of the scapula. And when the frame-

work is provided with muscles and covered with skin,

it then forms an instrument of locomotion perfect in

its kind, and unsurpassed even by the totally different

and more complex hand and arm of man. And are

we, because we cannot comprehend hoio creation was

effected, to seize upon the Master Workman's unity

of adaptation and simplicity of means, by which great

ends are attained, as a proof that an organic being was

merely evolved from another by means of physical

forces, and the chance operations of variation, natural

selection, and struggle for existence ?
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CHAPTEE, IX.

THE VARIATION AND NATURAL SELECTION

ARGUMENT CONTINUED.

Crossing.—Its effects in modifying or producing new races.—Selection

by man.—Causes of variability considered.—Use and disuse.

—

Changed habits.—Acclimatisation, and Spencer's view of use and

disuse.—Why are the blacksmith's muscles of arm developed in-

ordinately?—Spencer's view of the action of wind in increasing rising

of sap refuted by Darwin.—Hard palms and soles of feet of feetuses

in utero.—Robert Knox upon use and disuse.—Acquired deformities

not congenital nor hereditary.—Chinese foot as evidence.—Nathusius.

—His doctrine of use and disuse.—The horse's foot.—Mr. Darwin's

opinion that such a structure was assisted by natural selection refuted.

—The horse in time.—Proof of final causes.

The fifteenth and three following chapters are occu-

pied with most interesting details of ^ Crossing,' and

its effects in modifying old or producing new races.

Mr. Darwin's opinion is that all, or almost all, or-

ganised beings occasionally cross. This ' crossing

'

simply refers to that ivhich prevents interbreeding

between near relations, the evil and deteriorating

effects of which is well known. It is a law of nature

' that organic beings shall not fertilise themselves for

perpetuity,' and in support of this Mr. Darwin quotes

Kolreuter, who, when treating of the Malvaceae, says

that they are always impregnated by some other

species, and adds, ' Nature does nothing in vain
;

'
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which of course meets with a mild remonstrance from

Mr. Darwin, who has ^ rudimentary and useless organs '

in his mind's eye. Hybrids are treated of in chapter

nineteen. This is a very important part of Mr. Dar-

win's subject, and one of the great difficulties against

which he ought to contend. I have thought it advis-

able to translate in the Appendix a portion of the work

of M. Flourens, ' Examen du Livre de M. Darwin sur

rOrigine des Especes,' in which this subject is fully

gone into. Mr. Darwin's views in the present do not

materially differ from those in the former work, of

which that of M- Flourens is a criticism ; we will

therefore pass this by for the present.

* Selection by Man ' occupies chapters twenty and

twenty-one, and we advise most attentive perusal of

these chapters, as they show forcibly the wide difference,

both in its nature and results of selection, between

reasonino; and unreasonino; being-s.

' The Causes of Variability' are dealt with in

chapter twenty-two.

Mr. Darwin holds the doctrine that * oro^anic beings

when subjected during several generations to any

change whatever in their condition tend to vary ; the

kind of variation which ensues depending, in a far

higher degree, on the nature or constitution of the

being; than on the nature of the chano;ed conditions.'

This is, of course, one of the fundamental points in

Mr. Darwin's theory of the formation of species.

That species will vary within certain limits according
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to conditions of existence, is a fact whicli may be

called ultimate in science. It is disputed by nobody.

But Mr. Darwin goes further; be says there is an

inherent tendency in the constitution of the organism

to vary, independent of, but modified by, its condi-

tions ; and it is this tendency, assisted by the lesser

effect of the conditions—by the survival of the fittest

—by correlation—and by inheritance—which produces

the evolution of one species into another. The argu-

ment maintained by Mr. Darwin's opponents is, that

neither inherent tendency nor the conditions of exist-

ence produce more variation than is limited ; and that

such variation reverts, after a time, back again to the

species.

Passing over the causes of variability which refer to

the conditions of existence, we are able, in chapter

twenty-four, to infer what Mr. Darwin means by the

' nature of the constitution,' which is so potent in

causing variation. Among the ^ Laws of Variation

'

Mr. Darwin enunciates the following :
' Use and dis-

use, including changed habits and acclimatisation

—

arrests of development—correlated deviation—the co-

hesion of homologous parts—the variability of mul-

tiple parts— compensation of growth—the position of

buds with respect to the axis of the plant—and, lastly,

analogous variation.'

Let us examine some of these ' laws ' which appa-

rently throw light upon the ' nature of the constitution.'

1. Use and Disuse.— No person doubts the effects
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of use and disuse in strengthening or weakening

organs of the body. Mr. Darwin says that he has not

seen any satisfactory explanation of this in works on

physiology. I am afraid that this is in some degree

caused by the fact that they give no aid to his theory.

Mr. Herbert Spencer believes that when muscles are

much used, an excess of nutritive matter exudes from

the vessels. Why did he not say at once that the

same rule which applies to the nutrition of the whole

body applies to an individual muscle. Extra exertion

demands extra nutriment, and so the body or the

muscle requires extra food. Conversely, non-use of

the muscle or body requires a diminution of nourish-

ment. The blacksmith has the muscles of his arm

more highly developed because the work he does

requires it. This beautiful adaptation may appear

cloudy to Mr. Darwin, but it is obvious enough to

those who believe in the teleoloo-ical arsrument. Mr.

Spencer applies his exudation theory to trees, which

he says have the ascent of their sap accelerated by

being waved to and fro by the wind. But Mr. Dar-

win naively remarks that woody trees may be formed

of hard tissue without being subjected to any move-

ment, as in ivy.

Then Mr. Darwin refers to the hard palms and soles

of feet of children in utero, and he asks the question

whether such a thickening of the epidermis is not

originally caused by hard work and such effects trans-

mitted by inheritance. Here again the teleologist has

I
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no difficulty. He sees the wise preparation of struc-

tures for their destined use by a wise artificer, and he

rejects as preposterous the theory of cause and eifect

propounded by Mr. Darwin.

Let us hear what the late Kobert Knox, a man of

great genius and knowledge, says upon the congenital

transmission of acquired peculiarities of structure :

—

^ No deviations in form, even when they are pro-

duced, can ever become congenital or hereditary. Let

the Chinese foot bear witness to this fact. For thou-

sands of years has this non-progressive race been

endeavouring to destroy the foot in Chinese women,

without any success further than the modification of

the individual ; nor has the act of marriage perma-

nently altered the form of woman.

Naturam expellas furca, tamen usque recurret

is the pithy and true saying of Horace, verified from

all antiquity.'^

Mr. Darwin, however, rather believes in Nathusius'

notion that ^ the shortened legs and snout, form of the

condyles of the occiput, and the position of the jaws

with the upper canine teeth projecting in a most

anomalous manner in front of the lower canines, may

be attributed to those parts not having been fully

exercised.' But then Mr. Darwdn has a great theory

to support
;
poor Kobert Knox had only a scientific

truth to vindicate. Again, Mr. Darwin applies the

' Knox on Eace, p. 277.
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^ use ' theory to the formation of the hoofs of quad-

rupeds ; but then he thinks natural selection must also

have assisted ^ in the formation of structures of such

obvious importance to the animal !

'

Let us test this argument. The hoof of the horse is

one of the most beautiful structures in nature, and its

great beauty is in its evident adaptation to the animal,

and its intimate connection with the parts of the foot

it is destined to perfect, to co-operate with, and to

protect. It has no analogy whatever with a part

which has been hypertrophied by intermittent pressure,

and therefore could never have been produced by ^ use,'

as stated by Mr. Darwin. This hoof is formed me-

chanically with reference to the speed, endurance and

perfection of the motion of the animal. Let us briefly

relate what the mechanical structure is. The hoof

resembles a hollow cone obliquely truncated at its

upper part, so that it may be highest and deepest in

front and gradually diminish backwards. When it

reaches what are termed the * quarters '
^ of the foot

it partly loses its conical shape, and becomes nearly

upright
;
passing to the posterior of the foot as far as

the * frog,' it becomes suddenly inflected inwards, and

pursuing this course towards the centre of the foot, it

gradually diminishes and is finally lost in the ^ sole ' of

the foot near the point of the 'frog,' thus forming a

distinct internal wall which supports the under parts of

^ See Treatises of Youatt, Coleman, and Bracy Clark,

I 2
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the foot, and at the same time protects, by projecting

boldly, the sole and the frog from undue pressure and

injury against the ground. What ' principle ' do we

see operating here ? Use ? Variation ? Survival of

the fittest ? Natural selection ? No ; the principle we

observe is that of * least action ' of mechanical work

done by reasoning forethought— of adaptation— of

desiscn. Let us folloAv the hoof a little further—let us

look at its structure.

' Its inner surface is everywhere lined as it were with

numerous elastic lamellae that project internally, and

are arranged in parallel lines proceeding downwards

perpendicularly towards the front of the foot ; these

horny laminae are at least five hundred in number, and

afford, from the aggregate surface that they present, a

very extensive superficies for the attachment of an

equal number of similar processes derived from the

vascular surface that covers the coffin-bone, loith which

they interdigitate in such a way that the pressure to

which the foot is subjected, which if concentrated upon a

small surface would inevitably cause the destruction of

living tissues, becomes so diffused as to produce no incon-

venient results.

' The horny lamellae above alluded to when removed

from the hoof have little or no elasticity when drawn

in a longitudinal direction ; but when drawn trans-

versely they possess this quality in a very remarkable

degree, more especially in resisting pressure applied in

a direction outwards and downwards, to resist which
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the arrangement of their fibres is, on close examina-

tion, found to be particularly adapted.

' The whole horny roof, if unravelled by maceration

or long-continued exposure, is found to be essentially

composed of longitudinal corneous threads or hairs

matted, and, as it were, strongly glued together—

a

structure pre-eminently adapted to combine all the

requirements of strength, elasticity, and toughness.

^ As it approaches the quarters and heels the horny

helmet encasing the foot diminishes in its thickness

as well as in height, affording, by this means, a degree

of pliancy which here becomes as necessary as firmness

and unyielding solidity were in the front of the organ

;

yet even here, by the doubling in of the hoof towards

the sole, a strong horny margin is left tohich is admir-

ably adapted to receive the principal bearing of this part

of the foot and to protect and defend the sole enclosed

within its curvature.^ ^

Now I say, such a structure as this bears evidence

of thoughtful design which no theory of * evolution ' or

' use ' can ever upset. The horse is one of the oldest

of our domestic animals. It is frequently alluded to

in Genesis, and is sent down to posterity on the monu-

ments of the ancient Egyptians, who were probably, as

suggested by Gray, the first to tame its wild spirit,

and yet during that long period we have no evidence

that it has varied in the slightest degree. Cuvier

* CydopcBdia of Anatomy and Physiology^ Art. ' Solipeda,' by T. Ejmer

Jones.
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could detect no difference except that of size between

the fossil and the recent horse, although Meyer and

Kaup have detected differences in the teeth of the

Pliocene and Miocene deposits of the Continent.^

But we are talking of remote ages, and of the same

geological deposit in which the remains of monkeys

like those of the present day have been found. In

those remote acres the horse was still a horse. He
was not what Darwin or Huxley would term his tapir

or hipparion-like ancestor. As a horse, then, the

beautiful structure I have detailed above would belong

to him in the Miocene geological period as well as in

the present day. What a glorious proof of the per-

manence of species and of the truth of final causes !

We cannot compute the time which has elapsed since

the Miocene period, but the horse and its beautifully

adapted hoof have continued unaltered since then.

What a sublime thought ! How the petty substi-

tutes for the teleological argument put forth by the

Darwinian school sink into insignificance before this

unanswerable fact.

^ Owen, British Fossil Mammalia, p. 385.
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CHAPTER X.

THE variatio:n^ and natueal selection

ARGUMENT CONTINUED.

The Descent of Man.—Founded upon Hakel's genetic views.—Eesem-

blances between man and inferior animals not a sound mode of

reasoning in favour of their genetic connection.—Human disease not

propagated to animals, as stated by Darwin,—Mr. Woolner's ear a

myth.—Therefore its assumed proof of man's cocked ears untrue.

—

The semilunar fold.—Smell.—Erroneous statement of Darwin as to the

faculty in Man.—G-riesinger's theory of Mind.—Mr. Darwin's views

upon human hair.—Their genetic connection -with animals unsound.

—

' Wisdom teeth.'-—Darwin's view of their degradation.—Structure of

animals and man said by Darwin to be identical and proof of a

common descent.

Mr. Darwin's last work, the ' Descent of Man and

Selection in Relation to Sex/ is the next and last

work which requires examination.

In this work Mr. Darwin has amplified and fol-

lowed out the assumed genetic descent of man enun-

ciated by Hakel in his * Natiirliche Schopfungsge-

schichte.'

Mr. Darwin remarks :
' Had this work appeared

before my essay had been written I should probably

never have written it.' Hakel's views, however, were

well known for two or three years before Mr. Darwin's

book was published.
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Mr. Darwin commences his work by defining the

resemblances which exist between man and the inferior

animals. Animals of the vertebrate type being all

formed upon a plan w^hich is essentially similar, it

seems a work of supererogation to make any compari-

son between man's skeleton, muscles, nerves, blood-

vessels, and internal viscera, and those of a monkey,

bat, or seal.

All these animals have to move, eat, digest, and

sleep, and it would be a monstrous thing to assert

that if each were separately created they should have

had different structures given them to perform similar

duties. Mr. Darwin then alludes to diseases, and

makes the following incorrect statement :
^ Man is

liable to receive from the lower animals, and to com-

municate to them, certain diseases, as hydrophobia,

variola, the glanders, &c.' The answer to this is, that

man may receive from animals hydrophobia and

glanders, but I know of no case on record where these

diseases were communicated from man to animals. Of

course, the mere carrying of glanders secretion from one

horse to another by the groom is not a case in point.

As to variola, it has been clearly proved by Dr. Budd

of Bristol that the variola of sheep is not communicated

by or to man, but is, in fact, a distinct disease ; there-

fore Mr. Darwin's conclusion that ' this fact proves the

close similarity of their tissues and blood ' falls to the

ground. Nay, further, the similarity alluded to does

not exist in fact, as the blood-discs of man differ
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essentially from all other mammals. It is a favourite

argument to tell us that ' monkeys have apoplexy, in-

flammation of the bowels, and cataract
;

' so have horses,

(logs, and cats, &c. That a baboon may be induced

to drink beer till he is drunk is overbalanced by the

fact that such potations cure him of the drinking,

which is exactly the reverse of what takes place mth
his more ^ intelligent relative ' man. Then, again,

Mr. Darwin tells us that man is affected with external

parasites which belong to the same genera or families

with those infestino; inferior mammals. The same thins;

may be said of birds, each having a parasite pecu-

liar to itself, but belonging to the same genera and

families.

Mr. Darwin is quite welcome to all the assistance

his theory can obtain from the similarity between the

different families and genera of such organisms.

Then Mr. Darwin reaches his strong point, in which

he endeavours to make large capital out of the pre-

sumed similarity between the embryo of a human

being and a dog. I have elsewhere given my reasons

for dissenting from this mode of argument, and I have

sought in vain to discover that similarity between the

two figures which he gives (vol. i. p. 13), and endea-

vours to establish. To my mind they are very much

like what they are intended to represent. Mr. Darwin

is singularly unfortunate in his illustrations, for imme-

diately afterwards he quotes from Huxley :
' Without a

doubt man is far nearer to the apes than the apes are
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to a dog,' making tlie presumed similarity between dog

and man a long way oiF after all.

The next figure given by Mr. Darwin is Mr.

Woolner's ear, with a slight point projecting from the

inner margin of the helix. I have looked in vain

for a specimen of * Woolner's ear ' since the appear-

ance of Mr. Darwin's work, for upon that little point

he jumps at once to the conclusion that men's ancestors

had pointed ears, which they could cock up at pleasure,

like those of a skilfully cut dog. And this may be

taken as a very fair example of the delusions which

prevail throughout Mr. Darwin's book, for I will

venture to say that a more doubtful deduction from

a small fact was never before made except by Mr.

Darwin himself.

The semilunar fold, a structure which, in the upper

Mammalia, is part of the apparatus for directing the

tears from the lachrymal gland, is stated by homo-

logical and analogy-loving anatomists to be the rudi-

ment of the nictitating membrane of birds, a structure

having muscles and other appendages, by which it is

used for a very salutary purpose, and this is seized

upon by Mr. Darwin to support his theory. It would

be a really useful fact to theorise upon could he show us

the living form in which the gradual change—for Mr.

Darwin swears by the maxim Natura nonfacit saltum

—had occurred from the nictitating membrane of the

owl up to the semilunar fold of man and apes. But

this he cannot do. Neither, as far as I am aware.
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can he carry it in the opposite direction below the

fishes.

The sense of smell, Mr. Darwin thinks, has been in-

herited in an ' enfeebled and so far rudimentary con-

dition from some early progenitor, to whom it was

highly serviceable, and by whom it was continually

used ;
' and this, continues Mr. Darwin, enables us to

understand ^ how it is, as Dr. Maudsley has truly re-

marked, that the sense of smell in man is singularly

effective in recalling vividly the ideas and images of

forgotten scenes and places ; for we see in those ani-

mals which have this sense highly developed, such as

dogs and horses, that old recollections of persons and

places are strongly associated with their odour.'

I do not think it would be possible to find in the

literature of our time so many erroneous statements,

nor a deduction so grossly unsound as is shown in

the above passage. First, it is not true to say that

the sense of smell is ' enfeebled or in a rudimentary

condition in man.' No animal enjoys the sense more

exquisitely or more adaptedly than man does ; and for

this purpose he has a most beautiful and elaborate

apparatus of turbinated bones, mucous membranes, and

delicate nerves in myriads provided for him. He can

indulge in all beautiful odours which constitute some

of the greatest charms of life, and he is able, by appre-

ciating disagreeable smells, to avoid the inhalation of

vapours which would be injurious to his health.

It is quite true that the olfactory nerve in man is
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smaller than it is in animals, but then it has one

remarkable peculiarity, viz. that of containing a larger

proportion of grey nervous matter than any other

cerebral nerve. This grey matter is that part of the

brain which psychologists and physiologists unite in

fixing as the especial seat of thought, sensation, and

the manifestations of the intellect.

One of the most celebrated writers on mental dis-

orders of the present day, Griesinger, has described the

human mind as commencing in the nerves of sense and

terminating in the brain, having immaterial intelli-

gence between the two. The sense of smell then in

man is neither enfeebled nor rudimentary, and is most

serviceable to him by whom it is continuously used.

The wolf hunts its prey by scent, and its olfactory

apparatus is adapted accordingly. Man uses the

function in connection with the higher operations of

intellect, and in him the apparatus is adapted to its spe-

cial use. I certainly never heard of a horse exercising

its sense of* smell so as to recollect persons or places,

though dogs undoubtedly do so. I was once driving

a favourite old horse who stopped suddenly before a

cottage where I had taken him frequently seven years

previously. The sense of smell could have had

nothing to do with the horse's recognition of the

cottage in this case.

Mr. Darwin considers the hairs scattered over

the human body are the ' rudiments of the uniform

hairy coat of the lower animals.' But the supposition
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is, if looked into, a very absurd one. Why, upon

Mr. Darwin's theory, should man have hair upon his

head, axillte, and other parts, if the peculiar disposi-

tion of his hair were not an absolute specific character,

and not one that is merely inherited? Why should

one portion of the human raoe be hairless and the other

hairy? Surely, if the hairs on our body were in-

herited from the lower animals, the naked savage ought

to have retained the peculiarity in all its integrity.

The fact of a human fjetus in utero having no hairs

upon the soles of its feet nor the palms of its hands is

looked uj)on by Mr. Darwin as a significant fact,

' because such is the case wdth the surfaces of all four

extremities in most of the lower animals.' But Mr.

Darwin forgets that hairs upon a man's hand or the

sole of his foot would be an unnecessary incumbrance,

and opposed to the beautiful design by which his

structure is adapted to the purposes of his existence.

Mr. Darwin's mind—and alas ! those of his followers

—

is warped by the necessity of considering everything in

human structure as the product of a theory which has

never been proved. Then Mr. Darwin tells us that

our ' wisdom teeth ' are tending to become ^ rudimen-

tary ' as we grow more civilised ; that black men have

this tooth sound with three fangs because they live upon

uncooked food, while civilised man uses his jaw less upon

cooked soft food, and therefore his jaw grows shorter,

which obliges Americans to remove some of the molars

from the jaws of their children I But we do not pull
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out tlie molars of our children in England, which fact,

according to Mr. Darwin's statement, would make us

less civilised than our American cousins I Such writing

as this is not much calculated to support Mr. Darwin's

theory. I pass over the ' supra-condyloid foramen,'

Professor Turner's rudimentary tail muscle, Luschka's

' convoluted body,' and the homologies of the prostate

gland, for these are points accepted by anatomists or

rejected according to their Darwinian proclivities, and

must be settled among themselves. That the vesicula

prostatica, which has a distinct function assigned to it,

should be considered ' universally ' as the homologue

of the female uterus, may or may not be true. If it

be true, it speaks, I think, but poorly for the intellects

of modern anatomists.

Mr. Darwin concludes his first chapter by a sum-

mary, in which he considers the homologies, the facts

of development, and the rudimentary organs wdiich

we have just dealt with, ought to lead us ' frankly to

admit ' the community of descent of man and the

inferior animals, and that to take any other view

is * to admit that our own structure and that of all

the animals around us is a mere snare to entrap our

judgment,' and that ^ it is only our natural prejudice

and that arrogance which made our forefathers declare

they were descended from demigods which leads us to

demur to this conclusion.'

As these passages contain the essential points of

Mr. Darwin's doctrine, they will receive fuller and

more particular notice in the course of this work.
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CHAPTEE XI.

THE VARIATION AND NATURAL SELECTION

ARGUMENT CONTINUED.

Mental powers.—Mr. Darwin's opinion that in man and the lower

animals there is no fundamental difference considered.—The emotions.

—Animals have pleasure, pain, happiness and misery, terror, sus-

picion, courage, revenge, wonder, curiosity, imitation, attention,

memory, imagination and reason. — Language.— Mr. Darwin's

erroneous notions about the songs of birds drawn from bird-fanciers.

—Young birds not taught by their parents to sing.—Mr. Darwin's

ideal monkey that laid the foundation of its language.—Self-con-

iBciousness, individuality, abstraction.— G-eneral ideas passed over by

Darwin, though considered by recent writers as making a complete

distinction between man and animals.—Atoms of brain not atoms

of mind.—Belief in Grod.—Eeligion.—Love of dog for master supposed

by Darwin to be a distant approach to religious feeling.

In Chapter II. Mr. Darwin commences his arguments

and evidence to prove that there is no fundamental

difference between the mental powers of man and the

lower animals, and that, just as the difference between

the mental power of one of the lower fishes and one of

the higher apes has been filled up by numberless stages

or gradations, so the less interval of mental power

between the highest ape and the lowest man has been

filled up in a similar manner. In other words, he
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means that from the mental power enjoyed by ascidians

or fishes has sprung, by numberless efforts of evolution,

the intellect, the reason, and the moral sense of man.

Mr. Darwin admits that the moral sense is much more

developed in a Howard or a Clarkson, and the intellect

of a Newton or a Shakespeare, than that of a savage

;

but he contends that they are ^ connected by the finest

gradations,' and ' therefore it is possible that they

might pass and be developed into each other.' In the

chapter under consideration Mr. Darwin confines him-

self to the endeavour ' to show that there is no funda-

mental difference between man and the higher mammals

in their mental faculties.'

And, first, as to the emotions.

The lower animals feel pleasure, pain, happiness,

and misery. Terror produces the same effect upon

them that it does upon us. ^ Suspicion, the offspring of

fear, is eminently characteristic of most wild animals.'

Dogs have a variable amount of courage. Some

dogs and horses are ill-tempered, and vice versa ; and

these qualities are inherited. Animals are capable of

revenge. Animals love their masters ; and Rengger

observed an American monkey carefully driving away

the flies which plagued her infant ; and Duvaucel saw

another washing the faces of her young ones in a

stream. Monkeys have intense grief, and various

anecdotes are told of their intelligence. All this is

perfectly true, and is very pleasant reading.

Then all animals feel wonder, and many curiosity

;
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and Mr. Darwin tells amusing anecdotes to prove

this.

Imitation is shown by parrots and some birds, who

learn other birds' songs.

Attention is shown by cats watching mice ; and the

fact that monkeys are more easily taught tricks if they

are ' attentive ' to their teacher.

It is self-evident that an attentive monkey will learn

more quickly than an inattentive one ; and I think

Mr. Darwin has altogether misapplied the patience

of a cat when waiting for its prey, to that ^atten-

tion' which is connected with intellectual advance-

ment.

Animals, then, have Memory for persons and

places ; and, as dogs, cats, horses, and birds have

dreams, Mr. Darwin gives them Imagination^ also

;

and, to sum up, all animals possess a certain amount of

Eeason.

Now it would be a waste of time to dispute all

these propositions; with the exception of the last,

I admit most of them freely. Mr. Darwin occupies

more space in the discussion of Language ; and, as

this is one of the great stumbling-blocks in his way,

he is obliged to get over the diflSculty by one of those

enormous assumptions with which the book is full.

Animals, such as monkeys and dogs, are quoted as

possessing means of expressing their wants by certain

sounds. But why did Mr. Darwin confine himself to

monkeys and dogs ? Why not quote the neighing of

K
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the horse, the braying of the ass, the lowing of the ox,

the cawing of the rook, the crowing of the cock, or the

songs of birds ? There is nothing more wonderful in

the peculiar whine by which the dog tells you he

wants to get out of the window than in the row kicked

up by a pig which is shut out from its dinner or its

young. Neither can I see anything in the argument,

often used, that articulate language is peculiar to man

;

for I have a cockatoo which answers ' Yes, sir,' when

I call the boy, much more clearly than the boy does

himself. And it is quite certain that the language of

animals among themselves is as perfectly understood

as articulate language with us.

But Mr. Darwin has put the question in its true

lio^ht, when he remarks that the distinction consists in

the ^ large ' power which man has ' of connecting de-

finite sounds with definite ideas.' It is in the word large

which, in fact, consists the real difference ; for, when my
cockatoo finds the servants at supper and the kitchen

door is open, I often hear him, in a soft coaxing tone

of voice, calling ' Pretty fellow, pretty cock-a-too
'

;

and the definite idea in cockey's mind is connected with

tit-bits from the supper table. The definite sound is

associated here with the definite idea. Man can con-

nect the definite idea with the definite sound more

* largely, ' more comprehensively. He can exercise

his higher faculties in a thousand different ways, so

as to connect definite ideas with definite sounds ; and

Mr. Darwin says this ^ obviously depends upon the
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development of the mental faculties.' It would have

been more correct had Mr. Darwin said a 'higher'

development : for I by no means agree with that

gentleman that the ' development of the mental facul-

ties ' depends upon the gradual evolution of higher

from lower conditions, as he says language has ' been

slowly and unconsciously developed by many steps.'

In support of this argument, Mr. Darwin has again

made one of those plausible assumptions which are so

common throughout his writings, and which, if ex-

amined closely, utterly break down his own theory.

He says (vol. i. p. 55) :
' The sounds uttered by birds

offer, in several respects, the nearest analogy to lan-

guage, for all the members of the same species utter

the same instinctive cries expressive of their emotions

;

and all the kinds that have the power of singing exert

this power instinctively ; but the actual song, and even

the call-notes, are learnt from their parents or foster-

parents.'

This is altogether, as far as the latter clause in the

quotation goes, an erroneous statement of facts. Mr.

Darwin has drawn what he considers his proofs from

the experience of bird-fanciers with poor birds in

confinement. In such an unnatural condition young

singing birds will learn the notes of other birds with

which they associate ; but, if kept quite alone, they will

sing their own natural song, as several who have

tried the experiment assure me.

But Mr. Darwin forgets, when he applies his

K 2
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artificial facts to nature, that most birds, as a rule, only

sing during incubation. Take, for instance, the night-

inofale. The sons^s of these birds will cease about

the first week in June, when most of their eggs are

hatched. The young birds never hear the song of

then' father ! How, then, can it be said that he teaches

them how to sing? Does the hedge-sparrow, or the

water-wagtail, or the reed-warbler teach the young

cuckoo its * call-notes ' ? Does the blackbird, or sky-

lark, or grey linnet, taken from its nest by the bird-

nesting schoolboy, never sing its natural song without

beino; taught? I should be ashamed to ask these

questions of any one versed in practical natural history.

There is just as much truth in Mr. Darwin's state-

ment about the song or the call-notes of birds as there

is in that of Mr. Wallace, that young tom-tits are

taught by their mothers how to build their nests.

Who, looking at a nest of young birds with their

mouths wide open to receive food, will for a moment

believe the monstrous doctrine that they are at the

same time undergoing education in singing and build-

ing nests ? As to the origin of languages, Mr, Darwin's

account puts us in mind of the bear and whale story in

the first edition of the * Origin of Species,' but wisely

left ou.t in the later issues. He says, ' As monkeys

certainly understand much that is said to them by man,

and as in a state of nature they utter signal cries of

danger to their fellows, it does not appear altogether

incredible that some unusually wise ape-like animal
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sliould liave thought of imitating the growl of a beast

of prey, so as to indicate to his fellow-monkeys the

nature of the expected danger. And this would have

been thefirst step in the formation of a language.''

Mark also the tone of assumption used by Mr. Darwin

in working out a case of such enormous importance

:

' It is not altogether incredible that some ape-like an-

cestor should/ &c. Why, it is absolutely essential to

the case, which he afterwards formulates so positively,

that the ape-like progenitor should be proved to have

existed, and that it did actually imitate the growls of

animals as warnings to its fellow-apeiform brethren.

Self- Consciousness, Individuality, Abstraction, Ge-

neral Ideas, &c., Mr. Darwin wisely passes over, for,

as he says, they, according to recent writers, make the

sole and complete distinction between man and the

brutes. He thinks, however, that a dog when dream-

ing after the chase, may be dreaming of the pleasures

of the chase, and this would be a form of self-conscious-

ness ; and also that a dog in whose mind his voice had

awakened a train of old associations ' must have

retained his mental individuality, although every atom

of his brain had probably undergone change more

than once during the interval of five years.'

Surely Mr. Darwin does not seriously believe that

the atoms of brain are atoms of mind ? and yet upon

this assumption he does not hesitate to answer Dr.

McCann's admirable strictures upon evolutionism, viz.,

* The teaching that atoms leave their impressions as
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legacies to other atoms falling into the places thej

have vacated is contradictory of the utterances of con-

sciousness^ and is therefore false ; but it is the teaching

necessitated by evolutionism, consequently the hypo-

thesis is a false one.' ^ Physiology teaches us that the

liver, no matter how often soever its atoms may have

been changed in a series of years, will still secrete bile.

The liver is the organ by whose means an immaterial

power or force performs its duties. The material

structure changes as often as it is * used up.' The

immaterial power or force being vital never changes,

nor is diseased. So with the brain. The force which

governs all mental operations—mind, in fact—is im-

material and indestructible ; and thus by its means we

know events which passed in our youth even in old

ao"e. It is not the material brain atom in which

memory resides, but in the intelligence or mind, which

is immaterial. The latter is the vital power or force

which perceives, wills, directs. The brain atom is

the material element which performs its function like

the cell of the liver, and then passes away, and is

replaced by fresh atoms.

Mr. Darwin believes that animals, especially birds^^

have a sense of beauty, and I see no harm in admitting

the possibility, but we must remember that our sense

of beauty may be very different from that entertained

by animals.

* Anti-Darwinism, 1869, p. 13.
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Belief in God—Religion. Mr. Darwin thinks it

probable, with Mr. Tylor,^ that dreams maj have

first given rise to the notions of spirits, and that a

belief in spiritual agencies would easily pass into the

belief in the existence of one or more gods. And
be also thinks that the * feeling of religious devotion

is a highly complex one, consisting of love, complete

submission to an exalted and mysterious superior, a

strong sense of dependence, fear, reverence, grati-

tude, hope for the future, and perhaps other elements.''

And Mr. Darwin's thorough appreciation of religious

devotion is further exemplified when he says : ^ Never-

theless, we see some distant approach to this state

of mind in the deep love of a dog for its master,

associated with complete submission, some fear, and

perhaps other feelings."* And with this sentiment I

pass on to the most difficult part of Mr. Darwin's task,

viz., a consideration of his mode of reconciling his

peculiar doctrines with the Moral Sense.

* Early History of Mankind, p. 6.
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CHAPTER XII.

THE VARIATION AND NATURAL SELECTION

ARGUMENT CONTINUED.

The Moral sense.—The * I ought ' and the ' I ought not.'—Difficulties

insurmountable to Mr. Darwin.—His ' probabilities.'—The moral

sense acquired from ' social instincts.'—Mr. Darwin's four reasons

considered.—Moral feelings acquired, according to Mill.—Facts in

support of this view.—Hunger called an ' instinct ' by Darwin.

—

The illustration unsound.—Hunger a physiological event produced

Tjy a known cause.—Instinctive sympathies.— Mind or force, or

both, lead the social community.—Cruelty of ignorant uneducated

savages.—Its cause a want of education.—Communistic Socialism

. inferior to Socialism of Gorilla or other monkeys.— ' Public opinion.'

—Loose mode of argument.—Public opinion much higher than

' instinctive sympathy.'— The grandest of all moral forces the

result of reason, and not instinct.—Habit strengthening instincts

considered and refuted.—Fundamental difference between Instinct

and Eeason.—Men reared like hive bees.—Mai apropos illustration.

—

Least action.—Kev. Professor Haughton.

The ' I ought ' and the ' I ought not ' are difficulties

which I do not believe Mr. Darwin will ever over-

come. He is quite sensible himself of these difficulties,

but just as he saw means by which the human eye

might be evolved from that which serves the purposes

of vision in the lower animals—say the echinoderm or

the lobster—so, with a determination which nothing

can check, and a will which overcomes all difficulties.
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he approaclies tlie subject of the human conscience,

albeit fullj alive to the difficult task he undertakes

;

for he knows full well that no animal in creation

except man has a moral sense, and yet he has to prove

that such an animal must have existed, or his whole

hypothesis tumbles to the ground like a child's temple

of cards.

With such material before him it is quite clear

that the argument can only be sustained by supposi-

tions or assumptions of organisms which have passed

away from the face of Nature and left no record behind"

—even in Nature's book of stone. Let us hear, how-

ever, what are Mr. Darwin's probabilities. He begins

vdth the following proposition : 'Any animal whatever,

endowed with well marked social instincts, loould inevi-

tably acquire a moral sense or conscience, as soon as its

intellectual powers had become as icell developed, or

nearly as well developed as in man.^

In support of this ^ probable ' proposition Mr.

Darwin has four reasons, upon which I will venture

to make one or two comments.

First. Social instincts lead an animal to take plea-

sure in the society of its fellows, to sympathise with

them, and to perform various services for them.

Those services are definite or instinctive, or only a

wish or readiness to aid their fellows; such feelings

and services being confined to individuals of the same

species or association.

Mr. Mill, the metaphysician, considers the moral
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feelings to be acquired, not innate ; which, of course,

upsets Mr. Darwin's first ' reason ' for the ' probable '

supposition. That the moral feelings are acquired is,

I think, at once proved by the fact that they exist as

a rule more or less according to the nature or extent

of education ; and it is one of the strongest arguments

against Mr. Darwin's views that you cannot educate an

animal up to a moral sense. There are vast numbers

of our fellow-creatures whose mental culture has never

been sufficient to develop the germ of moral feelings

within them ; or the germ may have been laid and

sprouted in early life under a mother's care, or that

religious nurture which I hope will ever mark the edu-

cation of our fellow-creatures, and again become lost

by bad example and bad habits of life, which tend to

make the sensuous supersede mental exercises. But

the commission of some great crime will bring back

into such minds the resemblance of that mother, or

that spiritual teaching which has laid dormant even

as though it had never existed. The most hardened

criminal seldom fails to meet his doom with the contri-

tion, remorse, and moral pain of a guilty Conscience.

So far from the ' social instinct ' being the origin of

a moral sense, or rather the cause of its development

as argued by Mr. Darwin, I venture to state, without

fear of contradiction, that the effect, according to

human experience, is quite the contrary. Nothing

tends more to deaden or obliterate the moral sense

than the ' social instincts ' as witnessed in our beer-
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shops and the saloons of immorality and vice which

disgrace large cities. On the other hand, it is the lone

solitary man who lives among the inanimate things of

creation in whom the moral sense becomes most highly

developed; he who reads the book of nature and is

led by her teachings from nature ' up to nature's

God.'

Secondly. Mr. Darwin maintains that when the

mental faculties had become highly developed, dissatis-

faction from unsatisfied instincts would arise ' as often

as it was perceived that the enduring and always

present social instinct had yielded to some other

instinct at the time stronger, but neither enduring in

its nature nor leaving behind it a very vivid impres-

sion.' And this Mr. Darwin illustrates by ' instinc-

tive desires, such as that of hunger, which are in their

nature of short duration, and after being satisfied are

not readily or vividly recalled.'

To begin with the illustration, I need not say to

educated medical men that it is an unsound one.

Hunger is not an instinctive desire. Physiologists

know that it is physically produced by gastric juice

having nothing to digest in an empty stomach. Mr.

Darwin confounds the instinctive act of the new-

born infant seekino^ its food from the mother's breast

with the hunger which calls the instinctive act into

existence ! both of which, I may say en passant,

are beautiful instances of that design which Mr.

Darwin and his followers so persistently repudiate.



140 FALLACIES OF DARWINISM.

Thirdly. Mr. Darwin says, ^ after the power of

language had been acquired and the wishes of the

community could be expressed, the common opinion

how each member ought to act for the public good

would naturally become to a large extent the guide to

action. But the social instincts would still give the

impulse to act for the good of the community, this

impulse being strengthened, directed, and sometimes

deflected by public opinion, the power of which

rests, as we shall presently see, on instinctive sym-

pathy.'

The history of barbarous or savage races does not

much support Mr. Darwin's views, and I suppose we

must look to them as the nearest approach to his race

of *^ manlike animals.' Instead of the ' social instinct

'

acting for the good of the community, the facts we see

are superior mind or superior force, or both combined,

leading the social community, which the said superior

mind or force most frequently treats with unbounded

cruelty and tyranny. In fact the whole savage world,

both in its past and present history, is a salient proof

that the moral sense does not spring from social sym-

pathies, but that it is a high and noble attribute of

mind brought out or developed by mental and reli-

gious education. We every day see bodies of men

who, having opportunities of exercising the ^ social

instincts ' to their utmost limits, display the total ab-

sence of a moral sense by committing unbounded acts

of cruelty, like the African Dahomey or the Parisian

Commune.
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It is quite certain that such deeds <5f monstrosity as

we have recently seen under even tlie very boast

of Socialism would not have been done by bodies of

gorillas, or any other tribes of monkeys or animals

who have not been ^ developed ' up to the acquisition

of language, but who possess ' instincts ' to perfection.

I need hardly notice the loose way in which Mr.

Darwin argues his subject when he talks of the power

of public opinion being due to instinctive sympathy.

These are the sort of phrases which he invents to cover

the difficulties which must so frequently arise in

defining the intellectual position of man's ^ ape-like

ancestors.' Public opinion may be of such a charac-

ter in a community of monkeys, although we have no

proof that such is the case. And such may, and

undoubtedly is, the moving principle of action in the

senseless bowlings of a political mob. But I look upon

public opinion as something far higher than this. It

is the grandest of all moral forces when exerted in a

good cause, and the most dangerous and ignoble when

used to further a bad one. In both cases, however, it

is the result of the reasoning, and not of the instinctive

powers.

Mr. Darwin, who evidently believes that reason has

been evolved by slow successive steps from instinct,

may be excused for holding the doctrine that the

power of popular opinion is due to instiQctive sym-

pathy ; but in doing so he degrades the means by

which some of the best and wisest changes in nations

or dynasties have been eifected.
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Mr. Darwin's fourth and last reason for his ^ probable

proposition ' is that ^ habit ' would ultimately play an

important part in guiding the conduct of each member,

for the social instinct and impulse, like all other in-

stincts, would be greatly strengthened by habit, as

would obedience to the wishes and judgment of the

community.

Habit increasing instincts ! Surely there is here a

contradiction in terms ? The very word Instinct

carries with it the fact that it is a power or influence

which is exercised in the living animal independently

of will. Argue as we may about the difference be-

tween Instinct and Reason, their fundamental differ-

ence can never be overthrown. Neither ought it to be

strained to meet the requirements of improbable hypo-

theses, or be degraded to suit this or that theory of

the speculators upon recondite questions in biology.

Mr. Darwin says that if 'men were reared under

precisely the same conditions as hive bees, there can

hardly be a doubt that our unmarried females would,

like the worker bees, think it a sacred duty to kill

their brothers, and mothers would strive to kill their

fertile daughters ; and no one would think of inter-

fering.' (Yol. i. p. 73.)

But why put an impossible case to illustrate his

theory ? The next passage tells us why. ^ Neverthe-

less the bee, or any other social animal, would, in our

supposed case, gain— as it appears to me—some

feeling of right and wrong, or a conscience.'
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In other words, if men were to be transmuted into

bees and bees into men, tbe former would build their

comb by instinct, the latter would raise their houses

by reason. Men would cease to have a conscience

and bees would gain one. All of which appears to me
something very like a petitio j)rincipiL The illustra-

tion is in another sense mal apropos. Man's highest

attainments—even those of the most gifted scholar or

artist that ever lived—would fail in making by reason

what the bee does by instinct. Without the aid of geo-

metry and complex machinery man could not make a

honeycomb ; for it is one of the finest examples in nature

of what is termed the principle of ' least action ; ' that

is to say, the greatest amount of space is gained by the

least amount of material. Who or what made the bee

a Oleometer of the first class ?—and who or what made

it able to carry out its architecture with infallible suc-

cess ? Man, by the aid of reason, can work out the

most difficult problems, and can base upon the prin-

ciples so worked out the most delicate and beautiful

works of art. But the young bee has no reason—no

instruction—no scholarship—no mathematical genius.

A mere white grub becomes a winged insect, and this

insect puts reason and mathematics and learning and

genius on one side, and constructs its cell accord-

ing to a law—that of ^ least action '—which must be

Divine, inasmuch as it is the grand law upon which

animal structure is built up, and by which animal

structure performs its duties in the functions of life.
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Men wlio are blinded by the gross materialistic

doctrines of the new school, will not see or feel that

the blind cannot lead the blind—that neither instinct

nor reason can originate a mathematical law, how much

soever the acuteness of the latter may lead him who

possesses it to discover that which a greater mind than

his has created.

The Rev. Dr. Hanghton has, by great toil and the

exercise of a genius of a rare order, worked out the

principle of ^ least action,' and has proved that it is a

leadinof law in nature ; that it influences the motions of

the planets round the sun ; that it is the basis of the

law of refraction; that every muscle in the animal

world is formed, fixed, and acts by its means; that

every ounce of muscle in the human heart has duriug

its action to use a force equivalent to raising 20 lb.

;

and that by the principle of ^ least action ' this organ is

made to perform this enormous work—as great as that

done during the twenty minutes of the Oxford and

Cambridge boat-race—for seventy, eighty, or a hun-.

dred years of human life.^

Mr. Darwin has a great many pleasing anecdotes

to prove the sociability of animals—which, however,

I fully admit, nor do I wish in the slightest

deo:ree to deroscate from the interest those anecdotes

must create ; but when he tells us at page 78 that

dogs have something very like a conscience, I can

only refer him to his own words at p. 73 :
^ It may be

^ Lecture at the Eoyal Institution.
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as well to premise tliat I do not wish to maintain that

any strictly social animal, if its intellectual faculties

were to become as active and as highly-developed as

in man, could acquire exactly the same moral sense

as ours.'
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CHAPTEE XIII,

THE rAKIATIO:^^ AND NATURAL SELECTION

ARGUMENT CONTINUED.

Man's development.—Variation in Muscles : Professors Tiarner,

Macalister and Wood upon.—Such variations probably the result of

' least action.'—Mr. Darwin's opinion that this variation is due to

' reversion,'—Professor Hanghton's opinion of Darwinism.—Eeasons

for believing in the principle of ' least action/ as applied to variation

in Muscles.—Mr. Wood's ' factor/ discovered.—Correlated Tariationy

rate of increase, and natural selection considered.—Eair, Tail.

On the Manner of Development of Man from some

Lower Forms.

Such is tlie Leading of Mr. Darwin's fourth chapter.

Haying, from data the most unsound, assumed that it

is so, Mr. Darwin proceeds to tell us how it was done.

And first

—

Man is a Variable Animal. That is to say, his

organic structure is frequently found to vary from the

normal type. It is quite true that no two men are

quite alike in face or figure. And the same may be

said of a flock of sheep, which the shepherd is said

to recognise individually. It is quite true that Mr.

Wood and Professor Turner, and Professor Macalister,

and others not mentioned by Mr, Darwin, have found
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the muscles of the human body to be different in

shape, size, and attachment; and much Darwinian

aro-ument has been made out of those variations which

are thought to be links in Mr. Darwin's chain,

because they resemble some of the unvaried, muscles

of the lower animals. But it is quite certain that

these authorities—and I admit they are high ones

—have never told us that these variations in struc-

ture have not fulfilled the functions allotted to

them. It is quite possible that any deviation in the

bony skeleton, so frequently the result of disease, may

have rendered a different disposition of these muscular

fibres necessary, and this may have been done upon

the principle of ' least action,' and therefore be of

great teleological significance.

Mr. Darwin admits that we are in all cases very

ignorant of the causes of variability, and this very

ignorance gives some plausibility to the suppositions I

have given above ; for upon the great law of * least

action ' our knowledge is still in its infancy, and its

growth must necessarily be slow in an age when Dar-

winism is permitted to supersede the exalted principles

of teleology, which are at once the wonder and de-

light of those students of nature who are content to limit

their speculations within the range of human reason.

Mr. Darwin passes from a consideration of the

moral sense to ^ the manner of development of man

from some lower forms,' and again he begs the question

in opening the fourth chapter :
' We have seen in the

L 2



148 FALLACIES OF DARWINISM.

first chapter that the homological structure of man, his

embryological development, and the rudnnents which

he still retains, all declare in the plainest manner that

he is descended from some lower form. The posses-

sion of exalted mental powers is no insuperable objec-

tion to the conclusion.'

But, then, he admits directly after that it is impossible

to obtain direct evidence as to the variation—which

must have been essential in man's ' ape-like ancestor

'

to evolve hini into man—therefore he proceeds to ex-

amine into variability in man, assuming that, if he

proves it in his case, he does so at the same time for

his ancestor.

Mr. Darwin's chief supporters at this point are the

well-known anatomists, Huxley, Flower, and Wood.

The latter has been kind enough to send me his papers

published in the ^ Philosophical Transactions,' which

are most clear and undoubted as far as the facts go,

iand they are well illustrated.

My friend Mr. Wood concludes his investigations

into the numerous instances of muscular variation

with the following—what Mr. Darwin calls piquant

—

remark :
—

"^ Notable departures from the ordinary type

of the muscular structures run in grooves or directions

which must be taken to indicate some unknown factor

of much importance to a comprehensive knowledge of

general and scientific anatomy.'

Mr. Darwin believes that this ^ unknown factor ' is

reversion to a former state of existence. He places
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tlie muscles, in fact, in the same category as the now

hackneyed bars on the pigeon's wing. That such an

arfyument is untenable a moment's consideration will

render evident. Bars on pigeons' wings, stripes on

asses' legs, feathers on peacocks' shoulders, and such

like phenomena, may or may not be instances of * re-

version,' but they have nothing whatever to do with the

mechanical actions of the human body. Mr. Wood's

variations, on the contrary, refer to a similarity between

certain muscles on the human neck, shoulder, and

chest, as perceived by him in the dissecting-room of

King's College, and the homologous muscles of certain

animals, such as the hya3na, deer, polecat, genette,

coati, and marmot. And these muscles have distinct

and unalterable functions in the economy to perform.

The explanation of Mr. Wood's factor appears to me
perfectly intelligible by the law of ^ least action.'

Professsor Haughton—whose sarcasm Mr. Darwin, at

p. 129, vol. i., innocently takes for reality—writes me
word :

' If I can predict the positions of sockets and the

prominences of bones, and the muscles required to

move them, from principles of geometry, then it seems

to me that the arguments in favour of descent of

animals from a common ancestor, derived from simi-

larity of skeletons and muscles, will fall to the ground

;

because the arrangement of bones and muscles must be

similar, if they have to do similar work in the most

perfect way.' Now, admitting the truth of this—and

its truth is self-evident—it follows that the variations
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found in the human muscles, as described by Mr. Wood
and others, depend upon abnormities of the skeleton.

In a perfect skeleton muscles must be typically

normal and perfectly adapted to their work ; but if a

man has an abnormally-formed skeleton, the result of

ancestral disease—and such are of daily occurrence

—

it is self-evident that the muscles which are attached

thereto would not perform their functions correctly.

Therefore Nature, on the principle of ^ least action,'

steps in and adapts the muscular structure in a manner

best fitted to perform its work, modifying it in this

or that animal according to the special necessity

of the case. A muscular structure of typical for-

mation would be abnormal on a skeleton whose

bones have been shortened or lengthened, or whose

tuberosities have been driven apart or drawn nearer

to each other by rickets in a man's ancestor
;

for Mr. Darwin does not deny that abnormities of

structure so produced are hereditarj' . Therefore I think

that Mr. Wood's factor is easily pointed out ; and it will

be no answer to my position that the skeletons of such

subjects ' appeared ' to be of the usual normal cha-

racter. A very short deviation from typical form

would be sufficient to call the principle of '^ least action

'

into play ; so that in one case you have a muscle on the

plan of a long-necked animal (fallow-deer), in another

on that of a short-necked mammal (hedgehog). This

view of the matter amounts almost to certainty when we

reflect that it has a sound logical basis ; while the idea
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of ' reversion ' of structures, which were formed and

adapted to perform distinct and diiferent functions, is,

to saj the least of it, very problematical. And the

theory I have set forth answers at once Mr. Darwin's

statement that, 'ifaman is descended from some ape-like

creature, no valid reason can be assigned why certain

muscles should not suddenly reappear, after an interval

of many thousand generations, in the same manner as

with horses, asses, and mules, dark-coloured stripes

suddenly reappear on the legs and shoulders after an

interval of hundreds or, more probably, thousands of

years.'

' Correlated Variation,' ' Kate of Increase,' and

' Natural Selection,' are the three heads under which

Mr. Darwin continues his observations upon physical

development in Chapter lY. A very few remarks

upon these headings will be sufficient. At page 134

there is a characteristic instance of Mr. Darwin's false

mode of reasoning: 'If we look to an extremely

remote epoch, before man had arrived at the dignity of

manhood he would have been guided more by instinct

and less by reason than are savages at the present

time.' Mark the suppositions, which in this passage

are taken as facts : man's ' early ancestor,' and his

gaining reason by evolution from instinct ; for, if the

passage means anything, it is that man, in that early

period of his history, had more instinct than reason

—

that the latter, in fact, was subordinate to the former

;

and then it was that our ancestors would not have
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committed infanticide ; inferring, of course, that man's

mental development has been from the good to the

bad. Our ancestors, says Mr. Danvin, would have

had, in those halcyon days, no ^ prudential restraint from

marriage, and the sexes would have freely united at

an early age.' And then immediately the fact strikes

him that the human race ought to have been immensely

more numerous than it is now ; therefore * the pro-

genitors of man would have tended to increase rapidly,

but checks of some kind, either periodical or constant,

must have kept down their numbers even more severely

than with existing savages.' ^Yhat these checks rwere

Mr. Darwin, of course, cannot tell ; and it would be

indeed surprising if he could, considering that the ape-

like progenitors and their instincts, and early mar-

riages and rapid increase, are all mere unfounded

images of his own fertile imagination.

I need not say much here upon ' natural selection.'

Mr. Darwin himself has modified his views upon the

subject; and, as stated before, Mr. St. George Mivart,

in his ^ Genesis of Species,' has utterly demolished its

pretensions as a basis of scientific truth. One or two of

Mr. Darwin's peculiar views'may, however, be noticed.

At p. 144 he tells us that ^ the free use of the arms and

hands

—

partly the cause and partly the result of man's

erect position—appears to have led, in an indirect

manner, to other modifications of structure.' First, it

reduced his canine teeth, for the use of clubs and

stones in fighting would leave less to do for the teeth,
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and they would decline accordingly ; and tlien the jaws

would follow suit

!

Did Mr. Darwin or any other naturalist ever see an

ape throw a stone ? Waterton long since proved that

they never could and never did throw stones. Therefore

our ancestor had the ape's canines after he began to

throw stones. We are getting by degrees most valuable

evidence about our venerable predecessor. On the

same page (144) we are told that as the jaws and teeth

became reduced in size the skull began to enlarge,

Happy ancestral fact !— and then the brain would^

with "the increased activity of the mental faculties^ due

to the civilising process of using clubs and throwing

stones, ' almost certainly have become larger
'

; by

which he means us to believe that the faculties came

first and the brain afterwards ! With singular incon-

sistency, Mr. Darwin says that the well-fed and con-

stantly 'jaw-using' tame rabbit has a smaller brain

than the wild one, because its intellects, instincts, and

senses are less used. And on the opposite page he

informs us that ' lop-eared rabbits ' have the bones on

the two sides of the head 'dragged' out of propor-

tion to each other. I should very much rather venture

an opinion that an original variation from disease of

the bones of the head and face had caused the ear to

' drop,' than accept Mr. Darwin's solution.

The elephant and rhinoceros are now almost hairless

;

but the woolly rhinoceros existed in the Tertiary geolo-

gical epoch; and the mammoth discovered in the
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eternal ice of Siberia was covered with hair. Mr.

Darwin considers that their descendants have been

deprived of their hair by exposure to heat. He
ignores the teleological meaning contained in the fact

that the elephant in India is more hairy in elevated

and cool districts than his brother in the lowlands, and

quotes it in support of his theory. Then he jumps to

the inference that man was divested of his hair by

living aboriginally in some tropical land—before, how-

ever, he was evolved into an erect being. And then

he knocks the inference down, because he is met with

the difficulty of hair upon the head of man ; and mother

primates, even in hot regions, have the upper surface

thickly clothed with hair ; and he finishes the paragraph

by offering his opinion that man, or rather woman,

became divested of hair for ornamental purposes

!

Having thus finished the hairy difficulty, Mr. Darwin

manfully grapples with the tail. What did our ancestor

do with his tail? Did this go for ornamental pur-

poses? Considering that some apes and even shep-

herds' dogs are tailless, this explanation would not do

;

and, although Mr. Darwin gets a few crumbs of comfort

from Dr. Murie, who found nine or ten caudal vertebrae

in a young monkey, which altogether were only one-

eighth of an inch in length, and three of them, being

embedded^ therefore resembled the sacral vertebrae of

man, yet, after careful consideration, and admitting

that no explanation has ^ ever been given of the loss of

the tail by certain apes and man ' (^sic), he gives up the

matter as one beyond the ken of his intellect.
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CHAPTER XIV.

THE VARIATION AND NATURAL SELECTION

ARGUMENT CONTINUED.

The Development of the Intellectual Faculties.—Great gulf to pass.

—

No link.—Mr. Darwin's views.— The 'affinities and genealogy of

Man.'—Man descended from the Ape, and an animal like the larva of

Ascidian.—The principle of like action being performed by similar

means, ignored by Darwin and his disciples. Unity of human race

essential to Darwinism; not the unity of the Mosaic account.

—

No remains ever found of animal intermediate between Man and Ape^

—Time required for Darwin's evolution quite upsets his theory.—Mr.

Darwin's parallel between Ant and Coccus.—Instinct and Eeason.

—

The distinction laid down clearly by the ' Quarterly Eeview.'

Mr. Darwin has now, in the pursuit of his subject, a

wider gulf to pass, and he has still no intermediate Knk

to give plausibility or coherence to his subject. The
' ape-like ancestor ' is a creature of the imagination.

His varied progress, as shown in Mr. Darwin's ima-

ginary history—in which he lost his canine teeth from

the disuse which the more intellectual faculty of using

clubs and throwing stones gave him ; and, again, had

his skull enlarged, because he used his canine teeth

less, and which so gradually assumed human shape

;

his evolution, in fact, from ape to man, with its ten

thousand variations^are all to be given credit for



156 FALLACIES OF DARWINI»M.

before the ground can be cleared to trace liis mental

development. Unfortunately, this imaginary part of

the history is not only the most important, but it is

one which it is incumbent upon any theorist to prove,

or at least to give evidence of its probability, before he

has a right to attempt by such means the solution of an

issue so vast and important.

But nothing stops Mr. Darwin. Without a shadow

of evidence that such a transmutation ever did take

place, he rushes at once into the contest, and again brings

' natural selection ' to the fore, with the old argument

that, because the improvement of the intellect must

have been of high importance to apes and man's '^ ape-

like progenitors,' therefore they must have been ad-

vanced and gradually perfected by natural selection.

One of his principal arguments in support of this view

is taken from the altogether unproved and unsound

position that it is through ^ their arts, but not con-

clusively, that civilised man has supplanted barbarous

nations.' If the triumph of the strong over the

weak, the persecution of designing settlers, the use of

ardent spirits, the introduction of exhausting and ex-

terminating diseases, are what Mr. Darwin means, I

quite agree with him ; but the arts of mankind are not

to blame. Rather are such results due to the want of

healthy moral feelings ; the exercise of bad passions,

unchecked either by education or religion. Man with

his passions unbridled, and his moral sense uncul-

tivated, is a worse and more dangerous animal than
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any not endowed with reason. And it is such men as

these who persecute, kill down^ and utterly destroy

the savage. It is not the art which makes the gun,

nor the ' fire-water/ nor the gunpowder, nor the sword,

but the ill-directed intelligence of the mind by which

they are wielded, which exterminates the savage.

In Chapter VI. Mr. Darwin arrives at the ^ affinities
'

and genealogy of man, in which he includes what may

be termed the culmination of his subject. He main-

tains the theory that man was not only descended from

an ape, but he carries his pedigree down to the lowest

of the Invertebrata, the larva, or an animal like the

larva, of an Ascidian Mollusc.

The remaining part of the volume is occupied with

what ought to have been a separate publication, follow-

ing his last work,—w^hat he terms ^ Selection in Relation

to Sex.'

I propose, before examining this part of the subject,

to deal with the views entertained in Chapter YI.

As I have over and over again remarked, the most

remarkable error which pervades the whole of Mr.

Darwin's sj)eculations upon the origin of species, and of

those who support his views, is the persistent negation

of the self-evident fact that like action—movement,

development, in fact, all similar functions of animals

—

must necessarilybe performed by similar means, whether

the subject be a man, a monkey, a bird, or a fish. A
certain end has to be gained, whether it be running,

walking, jumping, flying, or swimming. A living
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body has to be propelled forward, through different

media—on the ground, through the air, up a tree, or

through water. If exceptional cases rise up in which

the method of doing this be varied, the Darwinian im-

mediately assumes that such variation is a proof of

descent from a common ancestor. He ignores the great

fact that, unless Nature stepped in with her compen-

sating power, the automatic movements of the animal

machine, so altered by variation or disease, would be

stopped. Just apply the normal muscles of a deer or

a hedgehog to the skeleton of a tiger, a monkey, or a

man, and none of those animals would be able to move

a step. So it is that, if the normal distance be altered

by disease or variation between the origin and insertion

of a particular muscle, then the compensating power of

nature would be set up, and a muscle, after the pattern

of a deer, or hedgehog, or rabbit, would be formed.

Mr. Darwin and his followers, misconceiving what

has taken place, call such a changed muscle an in-

stance of ^ reversion ' from our ancestor thousands

of generations ago ; making a demand upon our

credulity ten times greater than any which is done

by the doctrine of special creation. Thus does Mr.

Darwin fall into grievous and fundamental errors.

In the first two pages of Chapter VI. he tells us

—

' Man is liable to numerous slight and diversified

variations, which are induced by the same general

causes, and are transmitted in accordance with the
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same general laws as in the lower animals.' ^N'ow, I

ask, what are these variations ? What are the ^ same

general causes ' ? Where the proof of transmission ?

The answer to the first question depends in some

measure upon the undecided question of the unity or

multiplicity of the human race. The latter theory

would, of course, be utterly destructive to Mr. Darwin's

hypothesis. Therefore he struggles manfully to prove

the truth of the former. Let us admit, simply for the

sake of argument, that the varieties or races of men are

of one species, and descended, according to Mr. Darwin's

theory, from a common ancestor. Such an admission

must not be confounded with the Mosaic account that

Adam and Eve were specially and distinctly created by

God. Mr. Darwin means no such thing. He repudiates

special creation with almost as much vehemence as does

Mr. Herbert Spencer ; but with this part of the subject

I have nothing to do in this work, inasmuch as I cannot

in a scientific enquiry offer evidence not derived from

scientific sources. But let us admit, for the sake of the

argument, Mr. Darwin's unity ofthe human race. This

race must have had a beginning, and assuredly has a

history. Its beginning, upon Darwinian hypotheses,

must have extended over vast periods of time, because

there must first have been evolved a race of beings higher

in the scale than monkeys ; and this race again must

have gone on varying ; and being naturally selected,

and varying again, have become more and more
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intelligent, until it reached the condition of the lowest

known form of humanity. But Mr. Darwin justly says

that the difference physically, and more especially men-

tally, between the lowest form of man and the highest

anthropomorphous ape is enormous. Therefore the time

—which in Darwinian evolution must be almost incon-

ceivably slow—must have been enormous also during

man's development from the monkey. The chance,

therefore, of some of these variations being found in

the diiferent gravels or fresh-water formations above

the tertiaries must be very great. And yet not one

single variation, not one single specimen of a being

between a monkey and a man has ever been found

!

Neither in the gravel, nor the drift-clay, nor the fresh-

water beds, nor in the tertiaries below them, has there

ever been discovered the remains of any member of

the missing families between the monkey and the man,

as assumed to have existed by Mr. Darwin. Have

they gone down with depression of the earth's surface,

and are they now covered with the sea ? If so, it is

beyond all probability that they should not also be

found in those beds of cotemporary geological strata

which have 7iot gone down to the bottom of the sea

;

still more improbable that some portions should not be

dredged from the ocean's bed, like the remains of the

mammoth and rhinoceros, which are also found in

fresh-water beds and gravel and drift ! The time

since these mammals lived on earth is immense, and

yet they must have preceded man's ancestors, so-called.
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for no vestige of the latter are found with, theni. The

remains of man and man's handywork have been

discovered in beds of gravel and buried on the borders

of lakes ; and speculators, upon his ' antiquity ' as a

denizen of earth, say that he lived in remote ages,

known as the Bronze and the Stone ages, when he

made arms of flint, or forged bronze for the purposes

of life. But the celebrated Neanderthal skull, about

which so much has been said, belongs, confessedly, to

this remote period, and yet presents, although it may

have been the skull of an idiot, immense differences

from the highest known anthropomorphous ape. And,

in considering this fatal gap in Mr. Darwin's theory,

it must be again called to mind that the intermediate

forms must have been vast in numbers. Mr. St. G.

Mivart believes that changes in evolution may occur

more quickly than is generally believed; but Mr. Darwin

sticks manfully to his belief, and again tells us Natura

non facit saltiim.

The change in the ape's skull, which was necessary

to allow his canine teeth to diminish, from want of

work in tearing his enemies, and the skull to enlarge,

by reason of such less use of the jaws, must alone, upon

Mr. Darwin's principle, have taken vast time to effect

;

and, granted that some of the other changes may have

been correlative, yet, remember that you have to

convert the four-handed ape into an erect man; a

screaming baboon into an articulating, speaking being

;

brutal instinct into reason, will, conscience ; a thing

M
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that perishetli into that which believes in God, and

whose soul is immortal,—the time, I say, to do all

this, according to evolution, must have been immense.

The changes must have occurred among vast tribes,

not in isolated pairs , and yet we have no evidence in

the present, no voice in the stone book of the past,

not one single footmark in the remains of bygone ages,

not one tittle of evidence to justify man in his pride

and presumption in attempting to bridge over the im-

passable gulf between the howling monkey and the

being who, we are told, is formed in the image of

his God.

Where, again I ask, are Mr. Darwin's variations?

Where his causes ? Where his proof of transmission ?

Again, on p. 185, vol. i., Mr. Darwin tells us :
' Man

tends to multiply at so rapid a rate that his oiFspring

are necessarily exposed to a struggle for existence.'

But if man had existed on the earth as long as Mr.

Darwin considers necessary to transmute him from an

ape, up to the far-off time when his remains prove

hira to have lived unaltered from his present con-

dition, surely he must have existed now, in spite of all

' struggles,' in much vaster numbers than he really

does. At p. 135 he tells us: ^ The slowest breeder of

all known animals, namely, the elephant, would in a

few thousand years stock the whole world.' But he

o-ives eons of time for man to have increased to his

present numbers ! How is this ? Every advancement,

physical or mental, must, according to Mr. Darwin's
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theory of natural selection, have been for the good of

the individual, and so have gradually, but certainly,

reduced his enemies and given him more power on

earth. The struggle for existence would, therefore,

have grown less pari passu with man's increasing in-

telligence, and the obstacles to his progressive increase

proportionately removed. And yet the world is now

far, very far from being filled with human beings. In

these islands we are increasing rapidly ; for the census,

just completed, for 1871 shows a population in England

and Wales of 22,704,108, as against 20,066,224 in

1861, being an increase of 2,637,884 in ten years. As

ape-like men could not be expected to build ships and

emigrate, they must have increased enormously, for a

union of brute force and the worst part of reason would

have given them an immense superiority over their

unfortunate conquerors, who could only boast of quali-

ties brutal ; as they used their jaws less in slaying their

enemies, and clubs and stones more, they must soon

have become masters of the field and increased with

great rapidity. Well, an age or two passes away, and

some of this ape-like community have varied further

in the human direction. But then, did their increase

of reasoning powers and man-like attributes make

them more brutal? And did they murder all those

who were not so intelligent as themselves ? Or did

the ' residuum ' take a retrograde line and vary down-

wards towards the Ascidian molluscoid ? One of these

alternatives must have been the consequence of the

M 2
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ape-like ancestors' progress, and I leave those who

believe in Darwinism to solve the difficulty.

Mr. Darwin denies that man has a right to a sepa-

rate position in the animal kingdom, because he has

demonstrated that the difference between his mental

powers and those of the inferior animals is only one of

degree, and not essentially of such a different nature

as to exclude the possibility of the higher human intel-

lect having been evolved from the lower animal in-

stincts. It is impossible to argue with any one who

jumps to such conclusions as this, and yet Mr. Darwin's

works are full of assumptions as groundless. He illus-

trates his position thus :—The female coccus insect

attaches itself, when young, by its proboscis to a plant,

sucks the sap, but never moves again ; it is fertilised

and lays eggs, and this is its whole history.

On the other hand, to describe the habits and mental

powers of a female ant would require, as Pierre Huber

has shown, a large volume. Therefore, as these insects

belong to the same class, why separate man from the

animal world, in which the difference is not so great

as between the coccus and the ant ? Now here Mr.

Darwin commits a grand and fundamental error. Grant-

in sr that some of the tales told about the ant are true

—

and I am quite sure that many of them are not—it

does nothing which entitles it to rank as a reasoning

animal. The coccus has a destiny, and so has the ant,

and each is endowed with instincts fitting for the con-

ditions of its existence. It is quite as wonderful that
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tlie coccus should have the peculiar instinct which is

necessary for its existence—eating and breeding—as

that the ant should be endowed with instincts suited

for the same ends in its peculiar position. The great

mistake made by Mr. Darwin is identifying reason-like

attributes in animals with the reasoning faculties of

man, and confusing the same with instinct, from which

it entirely differs. At this moment there is a cow in the

meadow in front of my garden wdiich is bringing up a

lamb as its own offspring. It allows the lamb to suck

and gambol with it and jump upon its back when lying

down, and it protects it from harm, as though it were

really its own offspring. All this is done by instinct.

Had the beast possessed reason, it would have been able

to have compared the lamb with former calves—or,

like Mr. Wallace's tom-tits, it ouo^ht to have inherited

the knowledge that lambs were not calves. Again, the

lamb ought to have been in the same position. Why
did it not inherit the power of comparing a cow with

its own mother, instead of showing the former all the

attachment it would have done had the latter not died ?

All that Mr. Darwin or Huber tells us of ants merely

shows a ' reason-like ' intelligence, which is, however,

quite distinct from reason. Were it otherwise, accord-

ing to Mr. Darwin's own principles, ants ought long

since to have been evolved into a much higher grade

in the scale of existence. But, in reality, there is

nothing extraordinary in the mental qualifications of

the ant in the line of reasoning power. It throws up
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its hills and brings out its eggs into the sun on the

same spot from which thej have been swept away in

the gravel walk the previous day. Go on destroy-

ing them^ as the gardener must, for twenty years, the

creature cannot reason upon the fact. Its instinct tells

it that the esracs must be carried out into the sun.

Had it reasoning power, it would gain by comparing,

by experience, in fact, and would carefully avoid those

spots where the nests had been so ruthlessly destroyed

before. All the stories about aphides being treated as

milch cows are myths, the result of inaccurate observa-

tion.

Again, take the spider. Watch a young spider spin

its web, and you will observe as great an amount

of reason-like intelligence and instinct as you do in the

ant. Were the spider's web to be built by a reasoning

animal it could not be more correct in mechanical prin-

ciple. It is trifling with one's credulity to say that the

young spider has been taught by its parents to fix its

points of support, throw out its radii of lines from the

centre of the web, and then form a net by making a

series of eccentric circles, all of the same distance from

each other. Well, if not taught, this structure must

have been formed by instinct, and that instinct must be

guided by a reasoning power exterior to the animal.

Therefore I say Professor Owen was perfectly right in

separating man from all other animals, and placing him

in a kingdom by himself, although Mr. Darwin says

the grounds upon which his classification is based have
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* not been accepted, as far as I am aware, by any natu-

ralist capable of forming an independent judgment.'

In a very able review of Mr. Darwin's ' Descent of

Man,' in the ' Quarterly Keview ' for July 1871, the

subject of instinct and reason is forcibly illustrated.

I extract the following :

—

^ Altogether we may clearly distinguish at least six

kinds of action to which the nervous system ministers :-

—

^ 1. That in which impressions received result in

appropriate movements, without the intervention of

sensation or thought, as in the cases of injury. (Keflex

action.)

' 2. That in which stimuli from without result in

sensations, through the agency of which their due

eifects are wrought out. (Sensation.)

^ 3. That in which impressions received result in

sensations which give rise to the observation of sensible

objects. (Sensible perception.)

^4. That in which sensations and perceptions con-

tinue to coalesce, agglutinate, and combine in more

or less complex aggregations, according to the laws of

the association of sensible perception. (Association.)

^ The above groups contain only indeliberate opera-

tions, consisting, as they do at the best, but of mere

presentative sensible ideas, in no way implying any

reflective or representative faculty. Such actions

minister to and from instinct. Besides these we may

distinguish two other kinds of mental action, viz. :

—

' 5. That in which sensations and sensible perceptions
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are reflected on by thoughts and recognised as onr own,

and we ourselves recognised by ourselves, as affected

and perceiving. (Self-consciousness.)

^ 6. That in which we reflect upon our sensations or

perceptions, and ask what they are and why they are ?

(Reason.)

' These two latter kind of actions are deliberate

operations, performed, as they are, by means of repre-

sentative ideas, implying the use of a reflective repre-

sentative faculty.

' Such actions distinguish the intellect, or rational

faculty. Now we assert that possession in perfection

of all the first four (presentative) kinds of action by no

means implies the possession of the last two (represen-

tative) kinds. All persons, we think, must admit the

truth of the following proposition :

—

^ Two faculties are distinct, not in degree, but in

kind, if we may possess the one in perfection without

that fact implying that we possess the other also.

Still more will this be the case if the two faculties

tend to increase in an inverse ratio. Yet this is the

distinction between the instinctive and the intellectual

parts of man's nature.

'As to animals, we fully admit that they may possess

all the first four groups of actions—that they may

have, so to speak, mental images of sensible objects,

combined in all degrees of complexity, as governed by

the laws of association. We deny to them, on the

other hand, the possession of the last two acts of mental
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action. We deny them, that is, the power of reflect-

ing on their own existence, or of enquiring into the

nature of objects and their causes. We deny that they

know that they know, or know themselves in knowing.

In other words, we deny them Reason,

^ The possession of the presentative faculty in no way

implies that of the reflective faculty ; nor does any

amount of direct operation imply the power of askinor

the reflective questions, before mentioned, as to " What

"

and " Why." '

Since the above was written, Professor Huxley has,

in an article in the ' Contemporary Review,' treated

the above remarks as ' eccentric ' and unsound psycho-

logy and physiology. The able Reviewer is, I feel

confident, quite able to answer Professor Huxley.
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CHAPTEE XY.

THE VARIATION AND NATURAL SELECTION
ARGUMENT CONTINUED.

Catarhine and Platyrhine Monkeys.—Mr. Darwin's necessity for select-

ing the former in man's pedigree.—Structtiral difference in teeth,

tails, and tendons.—Professor Owen on the dental differences of

Monkeys and Man.—Teeth formed in reference to man's speech.

—

Microscopic structure.—Difference in Apes and Man.—Difficulties in

Evolution and Natural Selection on this point insurmountable.—Mr.

Darwin's twelve small and unimportant points of resemhlance\)etwGen.

Man and the higher Apes considered.—The teleological plan.

—

Fossil Monkeys.—Fourteen species known.—Bonnet Monkeys.

—

Apes.—Cebus.—Higher cranial development.—The so-called An-

thropoidal Apes.—Human and monkey hair.—Man's descent from

the Invertebrata.—Larva of Ascidian.

—

Modus operandi of Grod in

Creation .—Eeflections

.

Mr. Darwin's reasons for selecting tlie old world or

Catarhine group of monkeys as the ancestors of man,

to the exclusion of the new world or Platyrhine group,

would a priori require no explanation, for the latter

would not suit his purpose at all, having an extra pre-

molar and long tail to get rid of, which would rather

have confused his calculation. Then, the old world

monkeys, as their name implies (Catarhine) have a

thinner septum between the nostrils, and therefore less

matter to be evolved than the new world or Platy-
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rhine, with their broad septa, would have had. In

fact, the latter have evolved too much, too many pre-

molars, too thick nasal septa, and tails altogether out

of due proportion. ^ Therefore, it would be against

all probability to suppose that some ancient new world

species had varied, and had thus produced a man-like

creature, with all the distinctive characters proper to

the old world division, losing at the same time all its

own distinctive characters.' And ^ therefore,' contends

Mr. Darwin, ^ there can consequently ' (the italics are

mine) ^ hardly be a doubt that man is an offshoot from

the old world Simian stem, and that, under a genea-

logical point of view, he must be classed with the

Catarhine (thin nasal sej)ta) division.'

The reader will at once see the force of the argu-

ment that Mr. Darwin would have had less difficulty

as to structure to get over in adopting the old world

monkeys as our ancestors, by reading the following

table of the teeth in each group and in man :

—

Incisors. Canines. Premolars. Molars.

New World Monkey (Platyrhine) .8 4 12 12

Old World Monkeys (Catarhine) .8 4 8 12

Man....... 8 4 8 12

Thus the new world monkeys have four more teeth

than the old, or than man. But the little well-known

marmoset, which is a new world Platyrhine, has the

same number of teeth as the Catarhines and man, only

they are arranged differently, thus :

—

Incisors. Canines. Premolars. Molars.

8 4 12 8
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having four true molars less than its congeners. The

tendons of the hands, as shown by Professor Haughton,

are distinctly and structurally different in the old and

new world monkeys : see his illustration in ^ Lectures

on Least Action.' But let us take Mr. Darwin's line

for the present, viz., the Catarhine or old world

monkeys, and note, although the teeth are similar in

number, what difference they exhibit in form and

microscopical structure.

It must not be assumed that because the teeth in

man are the same in number as those of the old world

monkeys, that they are necessarily in other respects

like them. They differ remarkably, and so do the

teeth of numbers of mammals, some of them low down

in the scale, who have the same number of teeth as

man ; their nearest allies having many less. The

monkey's teeth are not placed regularly, like those in

the human subject, and there is an interval between

the upper incisors and the canine teeth. The monkey's

teeth have proportionately larger incisors, and some

are longer than others ; while in the human subject

the canines are on the same level as the others. Both

premolars and molars are proportionately smaller in

man, while the crowns of the true molars are longer

in proportion to the jaws and also to the bicuspids,

canines, and incisors. Professor Owen, to whose

classical work on '^Odontography' I am indebted for

these remarks, selects the deciduous or milk teeth

of the orang, chimpanzee, and man, and points out
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tlie salient difference between them. I must refer the

reader to this work for more extended information. I

will content myself with quoting here the deductions

which he drew from the examination:

—

' The differences brought out by the foregoing com-

parisons, though less striking than those exhibited by

the permanent teeth, will be appreciated by the philo-

sophical anatomist as yielding more certain evidence

of the essential distinctions of the bimanous species

;

he will perceive that they are not due to mere adaptive

developments, but are manifested at a period when the

subjects of comparison are far from having attained

the pre-ordained term of deviation from the common

primordial type ; and antecedent to those changes

in the dental system itself, which more broadly charac-

terise the species, and in the orang and chimpanzee

proceed further to mark the different sexes.' ^

The teeth of the human subject differ also from the

anthropoid ape in the order of progression of the per-

manent teeth. Then, the teeth of man are peculiarly

formed in reference to his speech, as is more especially

shown by the adaptation of the incisors to the vertical

symphysis ; and this is accompanied ' in the highest

races with a prominence of the lower border, forming

the chin, which is wanting in every inferior animalJ

The microscopic structure of the human teeth differs

from that of the highest apes, in the following cha-

racters:

—

^ Op. cit. p, 54.
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1. The calcigenous tubes describe the same primary

curvatures, but more strongly ; and the secondary

gyrations are shorter, and more strongly marked.

They are not so closely arranged, nor so numerous,

nor so straight in the human subject as in the ape.

2. The enamel fibres are more wavy and longer, in

the proportion of 5-0V0 P^^'^ ^^ ^^ mdk thickness in

man, to xoV^ in the ape.

3. The tubuli of the cement—that portion of the

structure of teeth which is thickest over the fangs

—

are -^%^-q parts of an inch in diameter in apes, and only

-1^%-Q parts of an inch in man.'

And other differences the reader will find in the

^ Odontography.'

In the manner in which the enamel covering to

teeth is disposed, a beautiful instance of the ^ least

action' principle is shown. ^ Every fibre of enamel,'

says Professor Owen, ' is so disposed by the pre-

liminary disposition of the cells in which it was moulded

as to give it the utmost strength and power of resist-

ance of which such a tissue could be capable. The

polished surface, the pearl-white colour of this dense

and brittle substance, adds ornament to ise. In the

second and principal substance of the tooth, the

dentine, we have traced an equally beautiful arrange-

ment of the earthy salts in directions which best resist

both vertical and lateral pressure, but with the addi-

tional economy of the substitution of the hollow column

for the solid prism.'
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In the outset of his argument, therefore, Mr. Darwin

is met by an insurmountable objection, in the difference

between the teeth of the Catarliine monkeys and man.

No wearing away or shrinking of canines from disease

will o-ive him that alteration in the structure of each

individual tooth ; that difference in shape and of size

;

the change from the tearing teeth of the animal which

has no knowledo;e of fire or of cookins^ its food—or of

the howling monkey—to the articulating and speaking

man. No known law of evolution, or of natural selec-

tion, or of correlation, will help him in the slightest

degree over this one only in ten thousand difficulties

which he must face and conquer before he can trans-

mute a monkey into a man.^

Mr. Darwin, at p. 191, observes upon the 'small

and unimportant points of resemblance between man

and the higher apes ' :

—

1. Relative position of features.

2. Various emotions, as displayed by the use of

similar muscles.

3. Similarity of external ears.

4. The commencement of ' hook noses ' in the Hoo-

lock Gibbon.

^ Professor Huxley, in his paper in the Contemporary, says: 'We
know that for every bone, muscle, tooth, and pattern of tooth in man,

there is a corresponding hone, muscle, tooth, and pattern of tooth in an

ape.' But why say this of the monkey, merely because he is the

assumed animal from whom man has been evolved ? A very nearly

similar statement might have been made with equal truth about many

mammals which are altogether left out of man's descent by Mr. Darwin,
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5. Beards and whiskers.

6. Hair on head, which in the Bonnet monkey

radiates from a point on the crown, with a parting

down the middle as in man.

7. Abrupt termination of Bonnet monkey's hair, so

as to display forehead of same.

8. Assertion that monkeys have no eyebrows untrue.

9. Eschricht, a writer in Miiller's ' Archives,' says,

that the limit between hairy scalps of children, of man,

and naked forehead, is sometimes not well defined,

being thus similar to conditions of Bonnet monkey.

10. Hair of man converges on arms to a point below

elbows ; so it does in gorilla, chimpanzee, orang, and

some species of Hylobates, and even in some few

American monkeys, from whom we are not descended.

11. Use of hair on back of most mammals adapted

to throw off rain, and transverse hairs on forelegs of

dog serve the same end ; and Mr, Wallace says the

like of orang.

12. Ergo, the hair ' on our forearms offers a curious

record of our former state ; for no one supposes that it

is now of any use in throwing off the rain, nor in our

present erect condition is it proper!?/ directed for this

purpose.^

Directly after this last assertion, Mr. Darwin tells

us ' it would be rash to trust too much to the principle

of adaptation in regard to the direction of the hair in

man or his early progenitors
;

' for Eschricht says that

other and more complex causes have intervened, and
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* lie has shown some relation between the hair on the

limbs and the course of the medullary artery.' Surely

it was hardly worth while to put forward the * adaptive'

theory merely for the sake of allowing Eschricht to

knock it down again.

!N^ow, the above twelve ^ small and unimportant points

of resemblance between man and the higher apes

'

are by no means thought lightly of by Mr. Darwin

;

for he tells us, at pp. 189-90: ^ in determining the

position of man in the natural or genealogical system,

the extreme development of his brain ought not to

outweigh a multitude of resemblances in other less

important or quite unimportant points.' Therefore we

will look a little closely into them.

In the first place, what Mr. Darwin calls resem-

blances, he assumes are genealogical. I need hardly

notice this in a work which is pre-eminently full of

assumptions and of that peculiar kind of logic which

reasons out its conclusions upon bases which are not

proved. As I have before remarked, but which Mr.

Darwin's mode of reasoning obliges me over and over

again to reiterate, the Creator has formed all the

animals in the world upon different plans. The verte-

brate plan, as the one we have more particularly to

deal with, is clear and unmistakable. The fish is

formed for living in water ; the reptile is organised and

formed for an exceptional existence, viz., its peculiar

sluggish life, and its necessity for hybernating, when

its peculiar food does not exist. But the muscles which
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move the limbs of the frog are similar to those which

effect the same movements in man; the blood which

circulates in its veins nutrifies the muscles, bones, and

viscera, as it does in man. The nerves perform similar

functions by similar means.

Is it philosophical to say that these similarities indi-

cate o^enealoffical lines of descent ? The bird moves

through the air by mechanical means, adopted upon

mathematical laws almost too high for the reason of

man to unravel, and much too high for him thoroughly

to understand or to imitate. How utterly groundless,

then, is it to say that parts which are, for the sake of

scientific investigation, termed homological between

man and the bird, indicate genealogical descent

!

Still more apparent is the absurdity of carrying

out this mode of reasoning in the great mammalian

sub-kingdom, where functions still more like require

still more similar means to perform them. No one

doubts the resemblance in many respects of the

physical structure of monkeys and men. Are we to

jump to the conclusion that therefore the latter have

been evolved from the former ? In the Miocene geo-

logical epoch—in which the vegetation of the world

was of the grandest character, when plants flourished

which are only found now in temperate or tropical

climates—monkeys are known to have existed; at

least three forms have been discovered—the remains

of a large and small gibbon, and a well-developed

semnopithecus have been found. These three monkeys
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l)elong to tlie Catarhine or old world group, but not

to the higher anthropomorphic apes, the gibbon being

at the bottom of this class, and the semnopitheeus not

in it at all. But we have no evidence of man in

the Miocene period. In the next great change in

the geological era, the climates of the world were

altered, by the permanent accumulation of ice in

the Arctic circle, and the separation of the connec-

tion by land of the old and the new worlds. But

although at least fourteen different species of monkey

have been found fossil, no vestiges of man, or an

ape-like man, having lived in those ages have been

discovered.

Instead of brina-ino- forward ars^uments from the

stone book, Mr. Darwin states that the relative position

of a monkey's and man's features is similar—which I

deny ; that similar emotions are shown by the action

of similar muscles, which must be true ; that the ear-

lobes of man and monkey are similar—admitted

;

that gibbons, though low down in anthropomor-

phicity, commenced hook noses, which reads like

sheer nonsense ; that some monkeys have beards and

whiskers—so have goats ; that the Bonnet monkey,

which is not anthropomorphous, and has a long tail,

first began to divide its hair in the middle of its head,

like the dandies of the present day ! that the said

Bonnet monkey's hair recedes, so as to display the

forehead. But this is certainly not the case with the

anthropomorphous apes cited by Mr. Darwin ; while

K 2



180 FALLACIES OF DARWINISM.

the same thing may be observed in some members of

the family Cebns, a new world Platyrhine group

;

while still further down, among those monkeys from

which we ' are not descended/ we see in the pretty

little Saimara a development of cranium greater than

in the anthropomorphous apes !

It is not worth while noticing the supposed agree-

ments in the disposition of human and monkey hair,

inasmuch as Eschricht has discovered that the de-

velopment of hair is ^ somehow or other connected

with the arteries of the spinal chord, and therefore

not adaptive.' We may, on Mr. Darwin's authority,

safely say that upon this subject we are at present

profoundly ignorant.

Having satisfied himself that man is the direct

descendant of apes—through an ape-like man—Mr.

Darwin in the next place treats of his antiquity, and

endeavours to find him a birthplace. He considers

he has cleared the ground by forcing him upon the

Catarhine group of monkeys ; and has made it obvious

that, when he first lost his hair, he lived in a hot

country ; and that he ate fruit ; and that the probable

date of his incoming was the Eocene or most ancient

of the tertiary formations. And as he thinks there is

nothing in the geological break, he asks us to imagine

that an ape-like man became evolved in the lower

tertiaries, the remains of which, or of his descendants,

have never been discovered. Such a demand upon

the credulity of mankind was never, I believe, before
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seriously made, unless when we were told that geese

were transmuted barnacles.

Mr. Darwin, quite satisfied that he has established

his case, now goes on to trace man's genealogy lower

down. From the monkey we are taken to the Lem-

uridse, because the group stands below and is closely

allied to the Simiadse ; and from the Lemuridse we are

carried to the kangaroo ; and from this dignified beast

to the duck-billed platypus, which, with the Echidnas,

lie thinks are the relics of a much larger group, the

rest being extinct

Below the Mammalia Mr. Darwin becomes ' in-

volved' in difi&culty, and throws us upon the wild,

unsupported opinions of Professor Hakel ; he then

modestly hints that as the duck-billed platypus, our

respected ancestor, is closely allied to reptiles, that

the dinosaurus may have connected us through the

birds with the duck-bill, and then on to the reptiles.

From the reptile, facilis descensus, he shoots us, through

ichthyosaurus and lepidosiren, to the ganoid fishes,

when our ancestors swam in proud majesty in the

waters of the sea. From the fishes he traces us posi-

tively to the lancelet or amphioxus, a fish-like verte-

brate, said to be closely connected with the ascidian

mollusc— a ' simple tough leathery sac, with two

small projecting orifices'—classed by Huxley and

others among the Molluscoida, below the Mollusca;

and in this leathery bottle he finds some small larvas,

which Kowalevsky of Naples declares pass through
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similar changes to the Yertebrata. Therefore, not-

withstanding Kowalevsky's anatomical statements have

been denied, here, in a leathern bottle, with two open-

ings, in true Darwinian style, he points out the crea-

ture which, in remote time, varied in two directions

:

one, retrogradingly, down to the ascidian mollusc

;

the other, upwards, to the Yertebrata—being, in fact,

man's earliest known ancestor on earth. I say that

Kowalevsky's supposed discoveries in the larvas of

the ascidian have been disproved; of which more

anon.^

With resrard to the larva of the ascidian, to which

one looks with renewed interest, the late M. Moquin-

Tandon, in his '^ Le Monde de la Mer,' has the follow-

ing description. The reader must bear in mind that

the parent ascidian is fixed, and never able to move

from the spot to which it is attached. ' The larvae of

the Ascidise are of course not fixed. They are not

unlike tadpoles, having large heads and short tails.

Swimming away from their parent as soon as they are

born for some little time, they give way to a roving

propensity; but the chains of instinct are about them,

and in due time they settle down in life. This, how-

ever strange it may appear, seems contrary to their

inclination ; for, on watching the process of their

transformation, it has been observed that the larva,

' For a further specimen of this investigator's mistakes, let me refer

the reader to the Proceedings of the Zoological Society, 1871, par i.

p. 12.
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having placed its head against a rock or any solid

body—doubtless directed by instinct, but probably

unprepared for the result—becomes fixed. This is

the sign for the metamorphosis to commence. The

head enlarges and grows hollow ; the tail—if we may

be allowed the expression—is flourished in the air
;

but soon the flourishes give evident tokens of anything

but pleasure, for the motion grows so rapid that it

becomes difficult to see the tail. The struggles of the

little creature are perfectly frantic : but all effort is

useless ; it is, in fact, bound prisoner for life, and in

time, ceasing its vain endeavours, it resigns itself to

its fate. The tail drops off; a thick coating grows

around it ; rootlets spread like anchors from the part

by which it is attached and completely fix it ; and

thus, forgetting the roving propensities of its youth,

the bichus settles down and becomes a staid member

of marine society.' ^

Such was our ancestor's retrograded analogue.

Some points of his history—such as running his head

against a wall, and ^ settling down ' after a roving

life—have a human parallel certainly ; but why did

the poor larva vary so as to be degraded into an

ascidian? Mr. Darwin's hypothesis is certainly very

accommodating.

Now, I will not, for reasons before stated, touch

» The World of the Sea, translated hj the Eev. H. Martyn Hart,

p. 185. Figures of the larva and its transformations are given further

on (fig. 6).
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upon the religious questions wMch rise up in the mind

when we have followed Mr. Darwin to this point.

Such mode of argument, however potent, is made use

of by his disciples to disparage the criticisms of science.

Their case is really so weak, that they gladly seize

hold of any opportunity of diverging from the point

at issue, at the expense of their antagonists' scientific

reputation.

As far as I am concerned, I would gladly accept

any sound explanation of the modus operandi of God

in Creation. My own opinion is that such knowledge

is beyond the limits of human reason. That as we

cannot realise a spiritual existence because we cannot

compare it, so do I believe that the operations of

Divinity are incomparable, and consequently that we

cannot realise with our limited reason the incoming of

species into the world. I place the grand event of

man's existence in the world in the same category

of thought as the termination of space, the beginning

and end of time, the indivisibility of matter, and the

true nature of gravitation ; and while I admit and

cherish the most extreme and recondite investigations

into the hidden mysteries of nature, I deny the right

of any man to deal with such questions upon mere

assumptions, illogical bases, and unsound deductions.

' The system of Darwin is eminently illogical, and

must fall.' It is an hypothesis which draws large

but unsound deductions from the rare and abnormal

deviations, leaving the real field untouched and
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unexplored. It is founded upon the exceptions, not

the rules, of nature. It is utterly opposed to design,

to the teachings of animal mechanics, to the grand

and beautiful and everlasting proofs upon which

the teleologist loves to dwell. It is a cold, unsound,

unphilosophic, degrading system of assumed proba-

bilities, which, if true, would be ten times more

wonderful than anything assumed or believed by the

most strict and rigid disciple of special creation.

Nay, still further, if proved in every point to be true,

it would still leave the fact of special creation in all

its wonderful mystery. The organic cannot be formed

from the inorganic ; nor could the organic, if it were

so formed, be endowed by any physical force with the

laws and properties of Life. Go on still in specula-

tion, and I ask, whence the inorganic—its beginning,

its ending, its grand and inexplicable laws—which the

physicist in vain attempts to correlate with the vital ?

whence gravitation, and what? the sidereal system,

and its movements ? the Spirit, that breathes through

illimitable space, and lives through an eternity of

time?

The very grandeur of the subject, too vast to con-

template, would be a sufficient answer to the puny

efforts of man to solve the great problem and mystery

of existence ; while the mathematical certainty at-

tached to all that is known of astronomy makes it

quite certain that the details of life on one speck of

the universe are not left to mere chance, or the
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destruction of the weak by the strong, resulting in

what is termed the ^ survival of the fittest.' The

chance operation of force in the production of ab-

normities in nature is distinctly answered by the

fact that all force is guided. The earth, as is beauti-

fully expressed by Professor Haughton, is a geometer,

because she forms within her the five typical geo-

metrical forms which a geometrician alone could make. ^

The animal frame is formed upon a plan which is

altered to suit circumstances of existence, and is

brought into being by the Power which directs the

forces of nature. How, man is not permitted to know,

inasmuch as his intellect is limited. His reason cannot

solve mysteries which by their very nature it cannot

compare. The finite can only reason out the infinite

by inductions drawn from its own incompetency.

Meanwhile, let us remember that the deep investiga-

tions of a truly philosophic mind will be directed

rather in unfolding the productions of nature than in

dogmatising upon the ^ how ' and the ^ why ' such pro-

ductions are^ formed. Take aAvay from our studies the

charm that this '^ how ' and this ' why ' are the workings

of a Power which is reasoning, adaptive, infinite in

knowledge, in power and in existence, and science

becomes a dark, repulsive pursuit, which must end in

its own destruction and the extinction of all theistical

belief.

^ Vide p. 36, a7ite.
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CHAPTER XYL

THE VARIATION AND NATURAL SELECTION

ARGUMENT CONTINUED.

Sexual selection.—Battles of Males.—Law of Battle that of Nature,

not sexual selection.—Numerical proportion of sexes.—Polygamy.

—

Modifications of Male.—Laws of inheritance.—No Sexual Selection in

Lower Invertebrata.—Why, then, have they brilliant colours ?

—

Wings of Insects.—Feathers of Birds.—Sea Slugs.—American Maple.

— MoUusca.—Worms.— Crustacea.— Arachnida.— Myriapoda.—In-

sects, viz. : Thysanoura, Diptera, Hemiptera, Homoptera, Orthoptera,

Neuroptera, Hymenoptera, Coleoptera.

There is no part of Mr. Darwin's theory more

untenable tlian that which he terms ^ Selection in rela-

tion to Sex.' This subject occupies a greater part of

the two volumes on the ^ Descent of Man.' It may

be shortly defined as the evolution of colour, orna-

ment, or other differences in structure under the

influence of sexual selection—such colour, ornament,

or difference in structure giving the male a superiority

over other males, and hence their elimination by natural

selection.

Now, it is obvious at a glance that the above

advantages assigned to the male in the struggle for

existence must have been accidental in the first
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instance, and become intensified afterwards by inhe

ritance. Were such colours pre-ordained when the

animal was created, it is obvious the doctrine of sexual

selection could not stand ; for, to assert that the female's

influence in producing changes was pre-ordained would

be to destroy at once any power she might possess.

The doctrine, in fact, makes the taste of a hen for the

gaudy colour of a feather in a cock's tail an influence

greater in biological development than design. In

short, sexual selection may be taken as a type of

Darwinism in all its phases. It puts an end at once

and for ever to all the absurd but well-meaning

attempts to reconcile his philosophy with teleological

belief.

To do Mr. Darwin justice, he does not himself

attempt anything so puerile and weak. He states his

belief boldly, and he carries out his arguments and

investigates his theories with an earnestness and clear-

ness which exclude at once any possibility of con-

fliction between the two doctrines.

With these few remarks, I proceed at once to dis-

cuss the question and examine the various cases in

support of the argument adduced by Mr. Darwin.

Mr. Darwin commences his subject by dwelling

upon the fact that the males of many species of

animals periodically fight with other males for the

possession of the female. Granted. But how does

this support sexual selection ? It merely proves that

there is no such selection at all, but that the males
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fio;lit it out, and that the females must submit to the

conquerors. 1 hold that this law is more or less uni-

versal, and is the true explanation of the subject.

Mr. Darwin says it is not so in a * multitude of cases.'

Again we see he has recourse to the ' exceptional.'

This * multitude ' of males ' do not obtain possession

of the females independently of choice on the part of

the latter.' And then comes the extraordinary state-

ment :
^ The courtship of animals is by no means so

simple and short an affair as might be thought. The

females are most excited by or prefer pairing with

the more ornamented males, or those which are the

best songsters or play the best antics.'

Now, let us examine the question under Mr. Dar-

win's own headings.

1. Numerical proportion of the two sexes.—With

most of our domestic animals, Mr. Darwin says, the

sexes are nearly equal at birth. The greatest in-

equality is with greyhounds, which had, in 6,878

births, 110*1 males to 100 females. At maturity,

Mr. Darwin says, from facts he has collected, ^ the

males of some few mammals, of many birds, and of

some fishes and insects, considerably exceed the females

in number.'

2. Polygamy.— Mr. Darwin gives a list of all

animals that are polygamous ; and he says that in

birds there often exists a close relation between

polygamy and the development of strongly marked

sexual characters. Every ornithologist knows that no
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rule can be drawn upon this subject, and it signally

fails with birds which we are accustomed to as British,

a long list of which might be drawn up—such as golden

oriole, chaffinch, bullfinch, goldfinch, greenfinch, red-

start, bearded tit, blackcap, lesser spotted woodpecker,

shrike, Steller's duck, goosander, merganser, teal, gar-

ganey,night heron—allofwhich, and many others, differ

in sexual plumage, and yet are strictly monogamous.

3. The male is generally more modified than the

female.—Granted. But Mr. Darwin says this is owing

to the fact of their having stronger passions than the

female, which leads them to fight for her; and the

conqueror, being accepted, transmits his superior

qualities to the other males his descendants ! This

idea is supported by such arguments as the follow-

ing :
—

f The males of various lowly-organised animals

having thus aboriginally acquired the hahit of approach-

ing and seeking the females, the same habit Avould

naturally be transmitted to their more highly-developed

male descendants ; and in order that they should become

efficient seekers, they wauld have to be endowed with

strong passions. The acquirement ofsuch passions would

naturally follow from the more eager males having a

larger number of offspring than the less eager.'' And

then, without telling us what caused the eagerness of

the males that left such eager offspring, Mr. Darwin

remarks, more suo :
' The great eagerness of the male

has thus indirectly led to the much more frequent

development of secondary sexual character in the male

than in the female
!

'
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It is impossible to admit such reasoning as this in a

biological discussion. The question as to the greater

eagerness of the male than the female is, to say the

least of it, ' unproven ;
' but when it is asserted that

such eagerness causes peculiar masculine characters to

become more highly developed and propagated to

offspring, we are asked to stretch our credulity to its

utmost limits.

4. Laws of inheritance.—This subject is treated of

as occurring at ^ corresponding periods of life,' proofs

of which are shown by the chicks of the common fowl

differing from each other whilst covered with down, in

their first true plumage, and in their adult plumage.

Therefore, in comes the Darwinian dogma, that in

the breed of spangled Hamburgs, ' variations have

occurred, and have been transmitted at three distinct

periods of life !

'

Inheritance at corresponding seasons of the year is

shown by the horns of the stag, the fur of arctic

animals, numerous birds acquiring bright colours

during the breedhig season ; therefore, such changes

were inherited because the animals originally varied in

the horns, fur, and bright feathers at those particular

seasons !

Inheritance as limited by sex.—Characters are not

rarely transferred exclusively to that sex in which

they first appeared, because there are breeds of goats

and sheep in which the horns of the male differ greatly

from the female. Tortoiseshell cats are so coloured,

as a rule, only in the males. In most breeds of fowls
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each sex has its proper dress transmitted. Domestic

pigeons, differing from wild ones, sometimes have

sexual differences, especially in the way of wattles
;

but the cause of such differences Mr. Darwin cannot

even conjecture. (P. 285.) He, however, lays down

a rule, that ^ variations which first appear in either

sex at a late period of life tend to be developed in the

same sex alone ; whilst variations which first appear

early in life in either sex tend to be developed in both

sexes.'

Mr. Darwin occupies many pages upon this subject,

which he considers important to his doctrine of sexual

selection ; but it is not necessary to follow him into

those details.

In passing up the animal scale, Mr. Darwin notices

that in the Protozoa, Coelenterata, Echinodermata,

and Scolecidae, there are no true secondary sexual

characters. The Ascidians, degenerate descendants of

our ancestors, are hermaphrodite, and therefore they

could not have acquired secondary sexual characters.

But how about the sea- anemones, jelly-fish, medusa,

star-fish, echini, &c. ? Some of them, unlike out

ascidian, have great and splendid coloration. Being

of a lowly character, and having ' low mental powers,

Mr. Darwin does not believe, whether hermaphro*

dite or not, that ^ such colours do not serve as a

sexual attraction, and have not been acquired through

sexual selection.'

Well, this may be a convenient way of getting t'k^
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of a difficulty 5 but I will just remind Mr. Darwin that

many of the sea-anemone family build as residences

some of the most exquisite structures in the world;

and, whether this is done by instinct or intelligence,

the power is still mental. Why, then, I ask, are

the beautiful scarlet, green, yellow, blue, emerald,

silver, golden-hued, lowly coral animals given such

splendid colours? Mr. Darwin answers that their

colours appear to be ' the direct result either of the

chemical nature or the minute structure of their

tissues, independently of any benefit thus derived.'

Exactly so. But let me ask how are the beautiful

wings of insects or the feathers of birds produced.

Mr. Darwin's answer will equally apply to them.

These colours are produced, say in a feather, either

by the deposit of a pigment derived from the food in

the cells of the feather, or by a beautiful series of

stride, mechanically sculptured upon the ultimate

plumule by nature, just as the same kind of stri^ give

the metallic hues of some metals, as bismuth, and which

is artistically copied by the manufacturer of ^ shot

silk ' dresses. And are we, in the nineteenth century,

to be coolly and deliberately told, as the utmost result

of scientific research, that a great class of animals

which live at the bottom of the sea—some never

having been seen by man for thousands of years

—

have their gorgeous colouring as the result of chemical

changes, which is of no use to them ; while the higher

animals gain it by gradual changes in past generations,

o
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just to please an amorous she-butterfly or a luxurious

torn- tit ?

Again, look at the beautiful Eolidse, or sea-slugs,

creatures much higher in the world than our early-

parent, the molluscoid ascidian-like larva. Can

anything be more gorgeous or beautiful than these

slugs ? But because Mr. Hancock says the colour is

produced by the deposit of biliary pigment, therefore

it has not the same use as in a bird's wing, though a

similar pigment gives it its beauty ! And then Mr.

Darwin, with that cold utilitarian spirit which marks

the whole of his writings, says :
* The tints of the

decaying leaves in an American forest are described

by everyone as gorgeous, yet no one supposes that

these tints are of the least advantage to the trees.'

Granted. But they have a use. They are part of

the glories of God's universe. They awaken in the

mind of God's creatures feelings which lead thoughtful

and intelligent men to carry their contemplations of

the beautiful from the created to the Creator. These

leaves are as gems of gold or precious stones in the

eyes and to the perceptions of the student of art and

of nature; they are the ornaments of God's handi-

work—in the world wherein He has placed the gifted

beings formed in His own image.

Mr. Darwin appears to be insensible to the true

grandeur of the works of nature ; it pleases him better

to fix all beauty in the world as the direct result of

thought, or action, or deed which belong not to the
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intellectual or higher, but to the sensuous part of our

animal condition.

Mollusca.—Here, again, Mr. Darwin's difficulties

crowd upon him. What objects are more beautiful

than the rich yet deKcate colours of our shells'^ but

the gasteroppds have not mental powers enough for

'members of the same sex to struo:o;le tog-ether in

rivalry.' And in the same paragraph in which he

makes this remark about some of the most beautiful

structures in the world, he admits, and quotes Agassiz

to support hun, that plain unornamented black slugs

do actually court each other

!

Worms (sub-kingdom Annulosa) also contain

many gorgeous and beautiful creatures; but, as Mr.

Darwin says, ' too low in the scale for the individuals

of either sex to exert any choice in selecting a partner,

or for the individuals of the same sex to struggle

together in rivalry
;

' and therefore he leaves the

worms
To waste their sweetness on tlie desert air.

Arthropoda (class Crustacea).—Here Mr. Dar-

win finds for the first time ' undoubted secondary

sexual characters, often developed in a remarkable

manner.' Crabs and lobsters have more intellect than

slugs and worms, and therefore are more capable of

appreciating in a sensuous way gorgeous colouring or

more fascinating claws; therefore sexual selection has

given the male, according to Darwin, an increased

number of smelling threads, by which he is able to

a2
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smell out the female. Fritz Miiller, a warm disciple

of Darwin, has discovered a species of Tanais in which

the male occurs in two forms. One form has more

smelling threads, and therefore smells out the female

sooner ; but the other fellow has more powerful pincers,

so that he can hold the female tighter, and beat his

conqueror all to nothing. Of course the superior

smeller is doomed to extinction, upon Darwinian prin-

ciples.

Mr. Darwin is puzzled by the difference in size of

lobsters' claws ; for, though the great size of one leg

might give him a better advantage in fighting, still

this will not account for the female having the same

inequality.

Fritz Miiller comes to the fore again with another

strangle crustacean, which he has called Orchestia Dar-

winii, and which Mr. Darwin figures. Here the males

differ also in the size of chelae or pincers. Mr. Darwin

thinks they both derived equal advantages from their

pincers in holding the females ; therefore an equal

number of each was propagated and sent down to

posterity— thus baulking natural selection of its prey.

Mr. Darwin thinks rather highly of the mental

faculties of the Crustacea, for he says it is very

difficult to catch a shore-crab ; and there is one which

lives on coral islands {Birgus latro) which makes a

nest of cocoa-nut fibre. Another was seen by a

Mr. Gardner, in Brazil, making a burrow ; and that

eentleman threw some shells near the hole, which the
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crab removed, and hence placed the family in a much

higher mental condition ; which is quite in accord-

ance with the Darwinian rule, that such an improved

mental state is necessary to induce secondary sexual

characters. As to colour, there is only one instance

in which Mr. Darwin thinks it was produced as a

blandishment for the female, and that is a Gelasimus,

found by the indefatigable Fritz Mliller, in which the

shell of the female is nearly uniform greyish-brown

;

but in the male the cephalo-thorax is posteriorly white,

with the anterior part of a rich green. These charac-

ters Mr, Darwin thinks have been acquired to ^ attract

or excite the female !

'

Arachuida or (Spiders).—There can be no doubt

about the increased mental qualities of the spider.

He is a much more intelligent fellow than either

the lobster or crab, and builds a web displaying the

highest architectural and mechanical abilities. The

sexes do differ in colour sometimes, but, on the w^hole,

Mr. Darwin has not much to say for spiders in the

way of sexual selection. In fact, the females having it

all their own way, are often more gaily coloured than

the males—the latter of whom have often to take care

what they are about, as the celebrated De Geer

actually saw with horror a male spider cautiously

approach a female, on amorous thoughts intent, when

the latter coolly seized him with her legs, folded him in

web, and then sucked the juices out of his unfortunate

body. But there is no reason, as far as I can see, if
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there is anything in the theory at all, why the females

should not vary and adopt colours expressive of their

n on- ferocious nature ; for, of course, those who had

the male-eating propensity developed least would be

propagated and increased by natural selection.

The intercourse between the sexes in spiders has

not been satisfactorily described. I witnessed the fol-

lowing in a web of one of the Epeiridag last autumn.

A female appeared to be narrowly watched by two or

three males. One of the latter advanced cautiously,

and when about an inch from the female made a dart,

and a struggle. took place. All was then quiet, and I

thought one cannibal was devouring the other. Not

so, however. In about a minute they separated, and

the male took a walk round the web. In about three

minutes he returned to the charge, and the same scene

was enacted. In a minute more he walked oiF to a

corner of the web. Seeing the ground clear, male

number two appeared upon the scene, and the same

meeting took place, with the difference that after the

first embrace the female marched off into her corner,

and was no more seen.

We have arrived now at the first instance of ^ stri-

dulation ' as a means of connubial communication, one

Westring having recorded the fact that several species

of spiders belonging to the genus Theridion have this

power. In fairness, however, I think we ought to

note the first instance recorded of cannibalism, and to

susffest to Mr. Darwin whether he would not re-
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consider the subject, and place spiders in the human

pedigree, based upon this fact.

In the Myriapoda, Mr. Darwin can find no well-

marked instance of sexual difference likely to influence

the choice of the female.

Insects.—Mr. Darwin devotes upwards of eighty

pages, in two chapters, to the sexual character of insects.

(a) In the Thysanoura there is no sexual distinction,

but we have the authority of Sir J. Lubbock that the

male and female coquet with each other ; so that in a

creature so ^ small, wingless, and ugly,' perhaps future

observation may lead to some discovery among them,

as they are evidently courteous to each other, and

civilised beyond their position.

(h) Diptera.—This large class is no help to Mr.

Darwin, as the sexes differ but little in colour. In

one genus, Elaphomyia, discovered by Mr. Wallace

in New Guinea, the males are furnished with horns,

which in one species are as long as the creature's

body; but as ^they are of a beautiful pink colour

edged with black, with a pale central stripe, and as

these insects have altogether a very elegant appear-

ance, it is perhaps more probable that the horns serve

as ornaments.' But the males of the Diptera, except

Harry Long-legs, as recorded by Westwood, do not

fight for the female. Therefore Mr. Darwin for once

accepts ornamentation, and devotes only half a page

to the largest group of insects ! It is very candid

of Mr. Darwin, who is one of the most conscientious
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of writers, to have mentioned the Elaphomyia at all

;

how much more candid it would have been had he

here * given up ' the ignis fatuus which he calls sexual

selection.

(c) Hemiptera are no help to sexual selection, al-

though the splendid colours of some field-bugs are

well known to entomologists. I suppose female bugs

have not sufficient intellect to be charmed with one

bus: more brilliant than another,

{d) Homoptera.—The song of the cicadas will live

for ever, thanks to the poets. Mr. Darwin quotes

Dr. Hartmann in proof that such song, or rather

drumming—for the noise is produced by vibration of

the lips of the spiracles—is a ^ marital summons from

the male,' and it appears this drumming goes on by a

number of males one against the other ; and Mr. Darwin

thinks it ' probable ' that the females ' are excited or

allured by the male with the most attractive voice.'*

This, of course, is a lapsus calami for attractive drum,

inasmuch as the noise is not caused by voice at all

;

and as it is described as ^ clanging ' by Dr. Hartmann,

I should think the female must be highly endowed

mentally to distinguish the charms of the successful

wooer.

(e) Orthoptera.—Crickets and locusts and grass-

hoppers are a musical group, but the sounds are

produced differently in the three families; and Mr.

Darwin has given excellent figures of the beautiful

structures by which they are produced. Instead, how-
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ever, of attributing tliese inimitable proofs of design

and adaptation to their true cause, he talks of their

being due ^ to the whole organisation undergoing in

the course of ages multifarious changes ;
' while in the

same paragraph he suggests that thej have had plenty

of time to do it in, since ' Dr. Scudder has found a

fossil insect in the Devonian formation of ISFew Bruns-

wick, which is furnished with the well-known tym-

panum or stridulating apparatus of the male Locustidee.

This is a specimen of the manner in which Mr.

Darwin attempts to make facts most crushing to his

theory arguments in its favour. The Devonian system,

I may say to the non-geological reader, is at the,

bottom of the great secondary series of strata, and the

time must have been so immense since its deposit that

the human mind cannot realise it. And yet in that

remote age we find an insect with its ' drumming

apparatus ' perfect, associated with fishes and other

animals representing the five great divisions observed

in the present day. Through eons of time this insect

and its congeners have lived and died, impressed with

characters with which they were created, and adapted

to an existence which in all times is proved by this

discovery to have been the same.

(y) The Neuroptera.—Mr. Darwin does not believe

that the splendid colours of the Ephemeridse in this

class are given to attract the female ; but among the

dragon-flies, notwithstanding, the males and females

are often both most brilliantly coloured, and he
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adduces as tending towards a proof tliat they are

attracted bj colours, that one Patterson actually saw

drasfon-flies which were blue themselves settle on the

blue float of a fishing-line ! whilst two other species

^ were attracted by shining white colours.'

Such is the style of argument by which the doctrine

that brilliant colours in males are produced by the

preference to them of the female is supported !

{g) Hymenoptera.—Well, we have now got to the

most intelligent of insects. Surely an insect so pug-

nacious as to fight other ' tribes ' in armies regularly

led by officers, who keep milk-cows, ^ build great

edifices,' 'make roads' and 'tunnels under rivers,' &c.,

as the ant does, ought to have given some evidence in

support of ' sexual selection.' The great tribe of

gorgeously coloured bees, and wasps, and hornets,

ought not to have been entirely unproductive in the

exercise to which Mr. Darwin endeavours to give the

certainty of a law. And yet so it is. Mr. Walsh

says the ichneumons differ in colour sexually. Mr.

Smith says several ants differ similarly, and Antho-

phora is quoted to prove that the male is brown and

the female yellow ; while Australia adds its facts, inas-

much as the male of Lestis homhylans is ' brassy ' and

the female brilliant steel-blue, tinted with green ; but

it won't do—the females having stings do not want

protection, and therefore do not differ from males ; . and

both sexes of Mutilla Europcea emit a stridulating

noise. But it is all of no use ; this great and most



SEXUAL SELECTION. 203

intelligent group of insects offer no proof in favour of

sexual selection.

(h) Coleoptera {Beetles). — Many are beautifully

coloured. But as Mr. Darwin sees no use in beauty,

he has a ' suspicion ' that these colours serve as sexual

attractions ; still, as the sexes rarely differ in colour he

only indulges in suspicion. Of course, this is another

strong proof against him, for a law of such magnitude

as that of sexual selection ought to be universal—nay,

the argument is against him on his own ground, for in

the few Longicorns which sexually do differ in colour

—

especially Esmeralda, where the difference is so great

as to have caused their being considered different

species—the difference in splendour is on the side of

the female. Therefore, ^ this does not accord with the

common rule in regard to colour, when acquired through

sexual selection.'

Why then, I ask, may not all sexual difference of

colour be gained in the same way as it is in the

Longicorn beetles, viz. for ornamentation, which is a

grand and universal attribute of creative energy ?

To tell me that differentiation takes place through

myriads or eons of time in order to perfect the cara-

pace of a crab, or please the sensuality of a beetle, is

asking me to believe that which I know, and which

every student of nature as nature knows, is impossible.

The works of creation are, and have been through all

time, perfect, and adapted by a thinking and reasoning

Mind to the purposes for which they were created.
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Mr. Darwin can never upset this great truth by any

amount of writing: with the intention of showino; that

the works of nature have always been transitional and

imperfect.

This, his great canon, is totally unsupported, either

by probability or fact. It does not meet the case at

all to tell us that things are created by the slow

accumulation of inherited variations, and therefore the

end and aim is equally attained by Darwin's hypo-

thesis as by any other mode of creation. This is

not so.

Take, for instance, the stridulating organs found, as

above stated, in the Devonian rocks, and which do not

differ from those observed in insects in the present

day. Is not that vast time permanence enough ? Is

it not positive proof that species are permanent ? No,

says Mr. Darwin, you must give me eons upon eons

of time before the Devonian in which the sexual

agencies of the female insect have been operating to

produce these stridulating organs ! He gives the

following account of the diversified forms of stridu-

lating organs in the Coleoptera. ^ This diversity is

intelligible if we suppose that originally various species

made a shuffling or hissing noise by the rubbing

together of the hard and rough parts of their bodies,

which were in contact ; and that from the noise thus

produced being in some way useful, the rough surfaces

were gradually developed into regular stridulating

organs.' This stridulation, however, it appears, is
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common to both sexes, with some few exceptions;

therefore it cannot have a sexual use. However, Mr.

Darwin will have it so, for he says doubtless the

^ shuffling noise ' above mentioned would serve to bring

the sexes together, ' and that as the males or females

which made the greatest noise succeeded best in findino-

partners, the rugosities on various parts of their bodies

were gradually developed by means of sexual selection

into true stridulatino; oro;ans !

!

'

Many beetles have large horns, like the male of our

well-known stag-beetle. It does not appear, however,

that, in the tropical species, Copris, Phana3us, Dipelicus,

Onthophagus, &c., Mr. Bates could ever detect the

males fighting, although the horns are most curious

and varied in these species. Mr. Darwin, therefore,

comes to the conclusion that these singular appendages

have been acquired as ornament.

One Lamellicorn—Lethrus—does fight, and so does

our stag-beetle ; the former has no horns like the

latter. But the stag-beetle does not, it appears, fight

with horns, for Mr. Davis ' enclosed two males with

one female in a box ; the larger male severely pinched

the smaller one until he resigned his pretensions.'

In fact, horns here do not at all meet the Darwinian

requirements for sexual selection, and, therefore, even

the horns of the stag-beetle, Mr. Darwin thinks, are

provided more for ornament than use. ( Yol. i. p. 377.)

But ' sexual selection implies the possession of con-

siderable perceptive power and of strong passions,'
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and does, according to Mr. Darwin, ^seem to have

made some way with the Lamellicorn beetles, though

utterly inoperative with the intelligent ant, or the cell-

making bee, or the spider.'

Some Lamellicorns ' are provided with weapons for

fighting, some live in pairs and show mutual affection,

many have the power of stridulating when excited,

many are furnished with the most extraordinary horns,

apparently for the sake of ornament', some, which are

diurnal in their habits, are gorgeously coloured ; and,

lastly, several of the largest beetles in the world

belong to the family.'

Mark well that where the beetles are gorgeously

coloured, which is the phenomenon he is trying to

explain away by sexual selection, their habits and

organisation are interpreted to support this view.

When, however, the sexes are alike in size, and of a

sombre colour, no such interpretation is given to phe-

nomena precisely similar.
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CHAPTER XYIL

THE VAKIATION AND NATURAL SELECTION

ARGUMENT CONTINUED.

Lepidoptera.—Mode of pairing.—Disproved by actual observation.

—

Tlie Emperor Moth.—Males taken in great numbers by exposing

the Eemale.—Facts strongly against Sexual Selection.—Fine instance

of adaptation to circumstances of existence, quoted from Mr. Wallace

in the Kullima butterfly.—Beauty gained for protection, according

to Darwin and Wallace.—Mr. St. George Mivart upon ' so-called

'

mimicry.—Goes to the root of Natural and Sexual Selection.—Ver-

tebrates.—Fislies.—Amphibious Eeptiles.—Birds.

The Lepidoptera (^Butterflies and Moths).—Chapter

XI. is almost entirely occupied with the difference in

colour of the sexes and genera of this order. But

Mr. Darwin makes some observations in the beginning

deserving of comment.

' Several males may often be seen pressing and

crowding round the same female. Their courtship

appears to be a prolonged affair.' This I believe to

be a great error in observation, and I speak with the

authority of a twenty years' experience in rearing and

collecting Lepidoptera.

Butterflies and moths may be both seen flying about

or hovering over the females. They sometimes fight

with each other. The Emperor butterflies do so as a

rule. Mr. Darwin quotes a single instance. But it
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is an equally certain rule that the males may be

flying about, guided by their sense of smell, in search

of a female they know to be near, and while doing so

tumble against each other and fight. Yet the female

is always perfectly quiet, and takes no share whatever

in selecting a male. The first who finds her is the

successful wooer. I will relate a fact ivhich I myself

witnessed in the spring of the year 1871, and which in

my mind settles the whole question of sexual selection.

This and similar cases are not unknown to entomo-

logists, although the general reader and admirer of

Darwinism is in profound ignorance thereof. My
nephew, Mr. Charles Bree, of Caius College, Cam-

bridge, an active and zealous entomologist, asked me

if I should like to see him catch some Emperor moths,

then just out of their cocoons.

1 accompanied him to a retired lane with hawthorn

fences leading into a low-lying meadow, in which,

about ten yards from the gate, he took out of

his box two virgin females of the Emperor moth

[Saturnia pavonia minoi-). He placed one of them on

a thorn in the meadow, and the other on the fence

of the lane. We waited patiently five minutes ; no

result. Five minutes more, and I began to grow tired.

All at once, however, my nephew called out, ' Here he

comes ; ' and looking down the meadow I saw a moth

flying in a zigzag direction, first on one side then on

the other, just as a pointer does his work after part-

rido:es. He came on nearer and nearer till he reached
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the tree. He made this his special bit of hunting-

ground, and worked it carefully. At last he got to the

branch on which the female was placed, and he hunted

this branch in the same way as he had done the field

and the bush. It was quite certain he did not see the

female. At last he reached her, and the marriage rite

was performed in a moment. The female all this time

remained stationary, with an occasional gentle tremu-

lous motion of her wings and exserted ovipositor. It

is perfectly certain that had there been twenty males

instead of one she would have been equally passive,

without makino; the slio;htest selective effort.

In about an hour twenty males were captured. I

ought to premise that the eager specimen-seeking

entomologist did not allow the final act to occur until

he had got the number he wanted. After marriage

the female ceases to attract the males. So excited

and fearless were the males that one came on to my
hand, where I held the female. All this was clearly

and without doubt done by the sense of smell, and

entomologists know a number of gaily-coloured moths

which may be captured this way—notably the cele-

brated and at one time rare insect, the Kentish

Glory, which is first cousin to the Emperor—a single

collector having by this method obtained 300 speci-

mens.

Now the male Emperor moth differs considerably

from the female. It is one of our richest coloured

and most beautiful moths, and yet it is perfectly

p



210 FALLACIES OF DARWINISM.

impossible that its gaudy colours were produced by-

sexual selection, the female being perfectly passive

and indifferent who wins her. According to my expe-

rience this is the general rule among Lepidoptera and

other insects, as well as among fishes, reptiles, birds,

and mammals in a wild state. The caterpillar of the

Emperor moth is one of the most beautiful of larvae

:

green, with ribs, black bands, and numerous golden

spots from which a few hairs grow.

Now here is a case in direct antagonism to Darwin-

ism, and which cannot be explained away upon the

line of that hypothesis.

After alluding to the fact that where the butterflies

are of gaudy colours the males are always most so,

Mr. Darwin deals with simulation, and quotes the

following case from Mr. Wallace. The Kaliima, or

common Indian and Sumatran butterfly, ' disappears

like magic when it settles on a bush, for it hides its

head and antennae between its closed wings, and then

in form, colour, and veining cannot be distinguished

from a withered leaf, together with the footstalk.'

Now I direct particular attention to this fine illustra-

tion of adaptation. Is the insect conscious of its own

appearance when thus simulating a twig? Mark, it

* hides its head and antennae between its closed wings,'

and this would a priori seem a good reason for the

assumption that it did know all that it was about.

Such an idea is, however, utterly untenable, for it

would require the exercise of ' comparing ' reason to
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play sucli a game of hide and seek. Could the butter-

fly ever have seen its own colour or appearance?

Clearly not; the whole act is instinctive. But in-

stinct does not act blindly. In many instances it is

superior to reason, though on the whole much inferior,

and instinct is a force evidently created and guided by

reason external to the animal. This ever-present,

ever-acting, and ever-active power either guided the

insect to such nectar as would produce the requisite

pigment, or it had implanted in its organisation the

power of forming plumelets and wings, which would in

certain positions look like a withered leaf with its

footstalk. That the physical and mental co-ordination

could have been gained because some moth in remote

ages had during some part of its life varied in the direc-

tion of a withered leaf, that it had in consequence been

saved while its congeners were eaten up, and that all

this time it was conscious of the change going on in its

organisation, that its mental powers in fact were cor-

related with its physical organisation pari passu, is a

statement so utterly incredible that no scientific man

need ever be afraid of confessing his ignorance in

opposition to such a theory.

If Mr. Darwin will show us a power by which the

object to be gained is arrived at without the slow

gradual process of ages of variation, produced by mere

chance in the first instance, and perpetuated, in its

10,000 changes by chance also, there would be some

congruity in his theory, and we should at least get

p 2
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something in exchange for the teleological argument.

Let us pause a moment over the following passage

:

' In some other remarkable cases heauty has been

gained for the sake of protection, through the imitation

of other beautiful species which inhabit the same

district, and enjoy an immunity from attack by being

in some way offensive to their enemies.'

This passage implies that an insect can ^imitate'

the organisation of another insect, by means of a

knowledge that such organisation is safer from enemies

than that in which nature had clothed it. A more

unsound, unphilosophical, unproved, reckless state-

ment is not to be found in the whole range of the

guesses of theoretical visionaries who have attempted

to teach philosophy to their fellow-creatures since

the world began. It is only just to say that the

above theory did not originate with Mr. Darwin.

It is the sole production of the fertile brain of Mr.

Wallace.

Mr. St. George Mivart has treated the whole

subject with great ability and most perfect fairness.

He is one of our most distinguished comparative ana-

tomists, and a genuine and ardent scientific worker.

Let us hear what such a man says of the so-called

* mimicry,' in his recent work ^ The Genesis of

Species,' p. 33 :

—

^ Now let us suppose that the ancestors of these

various animals (the Mimics) were all destitute of the

very special protections they at present possess, as on
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the Darwinian hypothesis we must do. Let it also

be conceded that small deviations from the antecedent

colouring or form would tend to make some of their

ancestors escape destruction by causing them more or

less frequently to be passed over or mistaken by their

persecutors. Yet the deviation must, as the event has

shown in each case, be in some definite direction,

whether it be towards some other animal or plant, or

towards some dead or inorganic matter. But as, ac-

cording to Mr. Darwin's theory, there is a constant

tendency to indefinite variation, and as the minute

incipient variations will be in all directions, they must

tend to neutralise each other, and at first to form such

unstable modifications, that it is difficult if not im-

possible to see how such indefinite oscillations of infi-

nitesimal beginnings can ever build up a sufficiently

appreciable resemblance to a leaf, bamboo, or other

object, for " natural selection " to seize upon and

perpetuate. This difficulty is augmented when we

consider—a point to be dwelt upon hereafter—how

necessary it is that many individuals should be simi-

larly modified simultaneously.'^

Nothing can more strongly point out the absurdity

of ' mimicry,' so called by the Darwinians, and

' natural selection,' so called by Darwin, than the

above searching criticism.

Mr. Darwin has already been obliged to modify

' See also Genesis of Species, p. 57 ; and North British Eeview, June

1867.
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materially the opinions upon which he founded the

hypothesis which is known by his name, and there are

signs that he will be obliged to abandon the rest

before many years have passed.

The intellisrent reader will have remarked that the

arguments adduced against mimicry go to the very

root of ' natural selection/ as well as what is termed

' sexual selection.' I think it right, however, to follow

Mr. Darwin into the vertebrate class of animals, which

occupy the greater portion of his second volume on

the ' Descent of Man.' I must be excused if I do this

briefly.

Fishes,—Little is known to Mr. Darwin which will

help him in his enquiry. He says they fight and

* court each other,' and he mentions several teleological

appliances with which the males are furnished. But

Mr. Darwin does not know the reason why the fighters

have not been evolved into fishes larger than the

females. He thinks it is probably ' to allow of the

production of a vast number of ova,' With regard to

colour, although the mode in which the ova of fishes are

fertilised is so well known, Mr. Darwin still sticks to

his theory that*such colour is produced by being more

attractive to the female ; ' and that the males have thus

been rendered more beautiful in the course of ages I

'

But when both sexes are equally brilliantly coloured,

the theory breaks down. Therefore, says Mr. Darwin,

the ' most probable view ' in such cases is ^ that the

colours have been acquired by the males as a sexual
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ornament, and have been ^ transferred in an equal, or

nearly equal degree to the other sex.'

I ought to apprise those who may lose sight of the

fact that this is actually approved scientific reasoning

in the latter end of the nineteenth century ! Fancy

a stickleback in love with a gay spot in her male

partner's scale !

Amphibians,—Mr. Darwin thinks it a matter of

surprise that frogs and toads have not acquired more

strongly marked sexual differences, for though cold-

blooded their passions are strong. But then there is a

frog, one of the Hylse, which sings in harmony during

the breeding season ; and Mr. Darwin says this, as

well as the ' croak ' of the edible frog, may be attri-

buted to sexual selection.

Reptiles.— Tortoises and turtles do not give any

instances of sexual selection attributes. Crocodiles

sometimes lash the water to ' win the female,' and

during the season of their loves they emit a musky

odour. Snakes are amorous, and have some reasoning

power, and many of them are of extreme beauty and

gorgeous colouring; but Mr. Darwin can make no

use of them. They are dead against him. Lizards

differ greatly in the sexes, chiefly in crests, horns, and

snouts being prolonged in the male, particularly in

Chameleon hifurcus^ of whose horridly ugly deformed

bi-nasal appendage Mr. Darwin gives a figure. But

the authority of Dr. Giinther is evoked to prove that

they never fightj therefore the snouts cannot be ' sexual,'
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they must be ^ masculine ornaments.' Many lizards

are, however, brightly coloured, and Mr. Darwin con-

cludes ' with tolerable safety ' that those colours as

well as the appendages have been gained by the males

for the sake of ornament, and have been transmitted

either to the male offspring alone or to both sexes.

Birds,—Mr. Darwin occupies 200 pages of letter-

press upon the secondary sexual character of birds,

which are ' more conspicuous and more diversified

'

than in any other class of animals.

' Birds,' says Mr. Darwin, ' appear to be the most

aBsthetic of all animals, excepting of course man, and

have nearly the same taste for the beautiful as we

have.' Mr. Darwin does not mean here to express the

degree of taste, he merely wishes to draw attention

to the similarity of tastes ; for, he continues, ' this is

shown by our enjoyment of singing birds, and by our

women, both civilised and savage, decking their heads

with borrowed plumes, and using gems which are

hardly more brilliantly coloured than the naked skin

and wattles of certain birds.'

I need not make any remark upon the ^ law of

battle ' in birds. What is the object of the song in

birds ? Colonel Montagu thought it was to entice

the female ; and Mr. Jenner Weir, a bird-fancier,

assures Mr. Darwin that this is the case with the

nightingale. But, then, the male bird sings up to the

time the young are hatched, but never after. This

utterly refutes the above opinion. Mr. Darwin says
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this is done ' for their own amusement,' which of course

suits his theory ; but it is not true, as every competent

observer knows. If it were so, why not ' amuse ' itself

when not feeding the young ? For although this goes

on both night and day, the young cannot be always

eating, and there must be many a moment in which

the male might 'take a song.' That it is not a court-

ing manoeuvre is equally proved by its continuance

during incubation. Why not say that it is done to

charm and please the patient partner who is hatching

the future family ? Is every beautiful idea as well as

fact to be sacrificed to utilitarian speculation ?

Many birds make noises with their wing-quills,

like the turkey ; or with their tail-feathers, like the

^ drumming ' of snipes, &c. Of course Mr. Darwin

thinks all these sounds are pleasing to the females,

and are produced by sexual selection. Antics and

dances I may pass over.

Decoration,—This not only includes colour, but ruffs

and elongated tails—like the peacock, humming-birds,

and birds of paradise. These he considers are due to

sexual selection, just as the tail of the fantail, hood of

the jacobin, and the beak of the wattle carrier is due

to man''s selection. Some birds of either sex change

colour when they moult, and some females of other

species moult twice a year without changing colour

;

therefore, moulting has not been acquired to give the

male a nuptial dress, but the double moult, having

been, 'originally acquired for some distinct purpose.
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has subsequently been taken advantage of in certain

cases for gaining a nuptial plumage !

'

According to Mr. Darwin, birds are fond of dis-

playing their plumage ; and, from the few exceptional

cases in which such a feeling may be attributed—as

in the peacock, &c.—he draws important aid to his

^ sexual selection ' hypothesis. If such a feeling exists

at all—^which I very much doubt, for I believe the

females of birds care just as much for the gaudy

colours of the male as they do for the gay ribbons in

a lady's dress—it only proves that the breeding or

nuptial plumage is given for a wiser purpose beyond

ornamentation.

But what becomes of Mr. Darwin's moulting theory,

as expressed above? How, why, when, did the bird

take advantage of the double moult to put on a

' nuptial dress ' ? Mr. Darwin is bound to answer this

question; and an answer is the more imperatively

demanded when we find Mr. Darwin, in describing

the Argus pheasant, with the beautiful ball-and-socket

feather, alluded to by the Duke of Argyll, state that

the most refined beauty, as exhibited by the male

Argus in its nuptial dress, ^ serves as a charm for the

female, and for no other purpose.' ' Many will

declare,' he continues, ^that it is utterly incredible

that a female bird should be able to appreciate fine

shading and exquisite pattern.' Among the utterly

incredible I must beg leave to include myself.

Mr. Darwin lays a great stress upon the male birds
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displaying their beauty during tlie pairing season,

by stretching out their wings ; and he is especially

delighted that there is a feather in each wing of the

Argus pheasant of great beauty, which is only seen

at such times. He also brings before his readers the

testimony of Mr. Bartlett to prove that the * eared

'

and ^ cheer ' pheasants, which are dull-coloured, in the

Zoological Gardens, do not so display their wings.

He does not forget, however, the domestic cock, whose

wing movements are well known to everybody—not,

however, to delude the lady he woos by exhibiting his

charms, but as a simple summons to surrender.

And such is the habit of all birds, and such is the

intention of the stretchino- of wino^s. That sexual

selection has nothing to do with it there is abundance of

evidence to show ; for not only in the well-known habit

of the cock, but in most birds whose habits are known,

something of the kind is seen. Mr. Darwin cites the

goldfinch, on the authority of the amateur bird-fancier

Mr. Weir, as being particularly active in his wing

movements ; in fact, no British bird is more con-

spicuous. And yet both sexes of goldfinches have

similar brilliant colours ; and as he continues to stretch

his wings now that all which sexual selection might

give him has been attained, how are we to attribute

to that supposed force the colour of the goldfinch's, or

in fact any other bird's, plumage ?

But in advocating sexual selection Mr. Darwin

writes against himself. He observes that many male
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birds have acquired their ornaments at the expense of

greatly impeded powers of flight or running, citing the

African nightjar, the secondary wing feathers of the

Argus pheasant, the plumes of the birds of paradise, the

long tail feathers of the male widah-birds. But if this

were true, it could not be in accordance with ' natural

selection
;

' and Mr. Darwin cannot be permitted to

use first one term and then another, as though they

were synonymous. Again, Mr. Darwin says game-

cocks sufier from their ornaments ; as Mr. Tegetmeier

informs him that a cock prepared to fight is dubbed,

i.e., has his hackles trimmed and the comb and gills

cut off. What puerility is this ! Cocks in a state of

nature would suffer no disadvantage in being un-

dubbed. Each party would have his gills and hackles

and comb untouched, but he would be no better nor

worse than his antagonist, notwithstanding sexual had

been allowed to supersede natural selection, and dub

him a knight of the dunghill, in all his glory of hackles,

comb, and gills

!

Having filled a chapter with such reasoning as this,

Mr. Darwin argues in the next as though all his points

had been established upon the soundest basis. He re-

counts the number of instances in which birds, having

lost their partners during the breeding season, are im-

mediately supplied with others ; and, with the assist-

ance of Mr. Jenner Weir, he comes to the conclusion

that during the pairing season there are numbers of

birds ' who ' (I quote his own words) ' do not succeed
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during the proper season in exciting each other's love,

and consequently do not pair
;

' so that there is always

a supply of unsuccessful wooers to fill up the places

of those unions which are broken by the death of one

or other of the pair—which he also cites as a proof

that with many birds the courtship is a prolonged and

tedious affair ! Within a few lines, however, of this

remarkable statement, he relates numerous instances

of the rapidity with which the pairing takes place : in

one instance, Mr. Jenner Weir informed him, a starling

was supplied with three mates in one day.

But then we are told, in corroboration of these

extraordinary and contradictory opinions, that birds,

though decidedly of low reasoning power, are yet in

some instances the contrary. They exhibit benevolent

feelings, for they will feed the young of other birds ;

and Mr. Buxton relates the case of a parrot which

took care of a frost-bitten cripple, cleaned her feathers,

and drove enemies away. They also show sympathy

for the pleasures of their fellows, as noticed in the

interest taken by other cockatoos in a nest which a

pair had built in Mr. Buxton's acacia tree. They

have also curiosity and ' acute powers of observation ;

'

and Mr. Jenner Weir is convinced that they pay par-

ticular attention to colours, because a black-headed

bunting which he turned into his aviary was attacked

by a bullfinch, the only other black-headed bird

present ! and a robin always attacked birds with any

red in their plumage ! And, lastly, Mr. Darwin thinks
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there is abundant proof that birds have taste, and are

able to appreciate the beautiful—a belief which is a

natural sequence of his views regarding coloration and

sexual selection.

Then, the females, he says, show preference for

particular males, which no one will deny who believes

the old line about

The dove— which knows no second love.

An instance which he gives, however, of peculiar

attachment is that of a female canary being turned by

Mr. Weir into a cage with the males of the linnet,

goldfinch, siskin, greenfinch, and chafiSnch ; and there

never was a doubt about the selection, as ' the green-

finch carried the day ' against the brilliantly-coloured

goldfinch, which is opposed to sexual selection!

Artificial breeders of domestic fowls, like Mr.

Tegetmeier, Mr. Hewett, and Mr. Brent, do not how-

ever believe that females prefer males according to

their brilliant colours ; neither did staining some pigeons

with magenta by Mr. Tegetmeier maj^e them get wives

more quickly

!

Mr. Darwin relates a case told by Sir E.. Heron.

A pied peacock, which was a great favourite with the

hens, was shut up where he could be seen by them ; and

they kept close to him, and would not allow a black-

winged male to go near them. In the autumn the

oldest hen courted him and won him. The next year

the pied cock was shut up in a stable where he could
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not be seen, and then the hens all courted the black-

winged rival, a bird which we should call the hand-

somer one of the two. I confess I see nothing in this,

and wonder why Mr. Darwin should have more than

once alluded to it further on. Of course the pied cock

was the favourite, and the hens stuck to him ; but

when they could not get another male, they put up

with the black-shouldered rival. Mr. Darwin has

however, it appears to me, expressed the truth, as

regards birds as well as other animals, in the following

passage :

—

[ In all ordinary cases the male is so eager that

he will accept any female, and does not, as far as we

can judge, prefer one to the other ; but exceptions to

tliis rule, as we shall see hereafter, apparently occur

in some few groups.'

Mr. Darwin gives a complete and interesting de-

scription of the phases in development in the ball-

and-socket ornament, or ocellus, on the wing feathers

of the Argus pheasant, which gave rise to the un-

answerable criticism of the Duke of Argyll in his

' E-eign of Law.' Nothing can be more certain than that

the changes described by Mr. Darwin all take place

under the power of that reasoning and Divine architect

whose hand is perceptible in every created thing. Mr.

Darwin believes these beautiful ornaments have been

produced by sexual selection, commencing ages ago

;

the colours becoming more and more pleasing to the

tasteful eye of the female, and that, age by age, the in-
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imitable pattern and shading have been attained in all

their wonderful beauty. Mr. Darwin, while he thus

writes, forgets that the process he describes and believes

in would be, if true, ten thousand times more wonderful

than the belief that such structures were specially and

designedly created. I have no doubt that the Duke

of Argyll will answer Mr. Darwin's remarks, should

he consider an answer necessary.

Mr. Darwin believes that ^when the sexes differ,

the successive variations have generally been from the

first limited in their transmission to the same sex in

which they first appeared.' He does not agree with

Mr. Wallace, that ' in almost all cases the successive

variations tended at first to be transmitted equally to

both sexes.'

What Mr. Darwin truly calls a ' tedious discussion

'

ensues.

Now, Mr. Darwin's view that the accidental black

bar on a male pigeon's wing is transmitted to future

males only, necessitates a belief in a physiological

fact of which we have not the slightest proof

—

that the seminal atoms of the male are potentially

male and female, and that they continue so through

all time. Mr. Darwin, however, refutes this notion

himself in another part of his work, in which he

expresses a belief that at one period of our respected

ancestry we ourselves were hermaphrodite -— duo

jrnicta in uno. Such a condition must be an awful

stoppage in the way of his theory. Pigeons and all
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other birds, beasts, fishes, or reptiles, according to Mr.

Darwin's view of the descent of man, had a common

ancestor in the amphioxus. This thing, the descend-

ant of the molluscoidean ascidian, is the Darwinian

parent of all vertebrates.^ Pigeons therefore were at

one time hermaphrodite, and could not ah initio have

transmitted peculiarities to one sex alone. This is ac-

cording to Mr. Darwin's view. I must beg ray readers

not to imagine for a moment that I lean towards the

respected parentage that gentleman assigns to us.

But I convict him on his own ground ; in fact, ^ hoist

him on his own petard.'

I will not follow Mr. Darwin into the uninteresting

discussion about spurs breaking the eggs when females

sat, and which were therefore removed by 'disuse' or

natural selection ; and the presence of spurs in the

female of the Java peacock, which do not break the

eggs, and are therefore due to simple ' inheritance
;

' nor

the discussion as to the different lengths of male and

female birds' tails, although the account is enlivened

by the detail of an Australian female kingfisher whose

tail was too long, and therefore became crumpled;

and the Menura, whose caudal appendage became

askew from the same cause. All this is so puerile, and

so unworthy of scientific discussion, that I shall be

readily excused for simply omitting it.

In opposition to the Darwinian theory about sexual

coloration, Mr. Wallace considers that the bright

» See Fig. 7.

Q
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colours of males were originally transmitted to tire

females, and eliminated by sexual selection. Mr,

Darwin does not by any means admit this, and argues

successfully against Mr. Wallace's belief, ^ that when

both sexes are coloured in a strikingly conspicuous

manner, the nest is of such a nature as to conceal the

settinir bird ; but when there is a marked contrast of

colour between the sexes, the male being grey and the

female dull-coloured, the nest is open, and exposes the

setting bird to view.' Every schoolboy will be able

to call forth, in disproof of this ' coincidence,' as

Mr. Darwin calls it, being turned into a law, the

following birds :—Goldfinch, robin, reed warbler, gold-

crestj whitethroat, siskin, Lapland bunting, missel-

thrush, song-thrush, rook, snipe, woodcock, hedge-

sparrow, whinchat, stonechat, rocklark, sky-lark, all

the pipits, quail, red grouse, ptarmigan, raven, Royston

crow, the grebes, storks, plovers, spoonbills, eagles,

woodpigeons, waxen chatterers, swans, geese, rails,

bitterns, herons, &c. &c.

Mr. Darwin has a most summary way of disposing

of the crests which ^ egrets, herons, and many other

birds ' have, in both sexes, but only during the sum-

mer. ' They would,' says Mr. Darwin, ^ be incon-

Tenient, and certainly of no use during winter
;

'

therefore, ^ it is possible that the habit of moulting

twice a year may have been gradually acquired through

natural selection, for the sake of casting off inconvenient

ornaments during the w^inter'—a truly Darwinian
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paragrapli, met by an equally characteristic antithesis.

Birds of paradise, Argus pheasants, and peacocks do

not cast off their plumes during the winter ; therefore

he concludes ^ that the habit of moulting twice in the

year was in most or in all cases first acquired for

some distinct purpose, perhaps for gaining a warmer

winter covering; and that variations in the plumage

during the summer were accumulated through sexual

selection, and transmitted to the offspring at the same

season of the year; such variations being inherited

either by both sexes or by males alone, according to

the mode of inheritance which prevailed.'

Again I say that all this would be ten thousand

times more wonderful than anything ever set forth by

the most ardent believer in special creation.

Q 2
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CHAPTER XYIIL

THE VARIATION AND NATUKAL SELECTIOIIsr

AEGUMENT, CONTINUED.

Sexual Selection, concluded,—Birds, continued.—Their colour.—How
produced physiologically,—Known facts contrasted with Darwin's

theory.—Mammals,—Monkeys and so-called Anthropoid Apes.—

Man.—His superiority to "Woman,—How gained,—Darwin's conclu-

sions discussed and disproved,— Music.— How acquired.— Bestial

origin according to Darwin.— Objections.— Conclusion of Sexual

Selection.

The sixteenth cliapter—fourth and last upon Birds

—

is occupied with a detail of facts most diligently

collected together, showing how the young of birds

vary in their plumage as compared with the parents^

or one of them. I do not dispute the facts, but the

inference drawn from them I believe to be utterly

untrue. Mr. Darwin classifies his cases under six

heads, but in the last three he admits ' the facts are so

complex and the conclusions so doubtful, that anyone

who feels no especial interest in the subject had better

pass them over.'

Before expressing any opinion upon the subject

dealt with in this chapter, it will be advisable to say a

few words upon the structure and colour of the

feathers of birds.

I must not dwell long on this most interesting sub-

ject. Paley—the despised and superseded Paley-

—
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remarks that ' every feather is a meclianical wonder
;

their disposition all inclined backward, the down about

the stem, the overlapping of their tips, their different

configuration in different parts, not to mention the

variety of their colours, constitute a vestment for the

body so beautiful, and so appropriate to the life which

the animal has to lead, that I think we should have

no conception of anything equally perfect, if we had

never seen it, or can now imagine anything more so.'

A feather consists of a bulb, a shaft, and a vane or

beard. Each vane is made up of barbs and barbules,

and these are all planned and interwoven with each

other, and the whole structure is shaped exactly

according to the functions it has to perform as a flying

organ, a steering organ, a covering, or an ornament..

It is also formed and shaped and adapted according to

the structure to which it is attached. If the feather

be required for flying, it is formed in reference to the

size and shape of the bones which assist in that

function, and to the mechanical laws to which they

are subservient. If for steering, then each feather

is formed and adapted to the mode of flight ; there-

fore the tail as a whole is formed in reference to the

wings as a whole. Certain parts only of the body,

called by Nitzsch * feather tracts '—and each class,

family and genus has its peculiar feather tract—have

the skin uncovered. If feathers are ornamental, as in

a crest, then each feather and all of them are formed

and placed according to the habits of the bird. Every
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part of the plumage of a bird has its particular func-

tions provided for by the pre-adaptation of the function-

performing organ—a part and parcel of its structure

and organisation.

Now these beautiful mechanisms are variously

coloured, and the mode by which this colour is

attained displays the same pre-adaptation, and is

equally a part of the structure and organisation of the

bird. To make a certain colour in a bird's plumage,

either colour-pigment is deposited in appropriate cells,

or the little barbules are striated so as to decompose

the light, or both of these means may be found

in the same feather. But to make this colour it

may require 10,000 gradations, either in the pig-

ment or in the length or depth of the micro-

scopical striae on the barbules. Dark pigment here,

and lighter and lighter there—strise which will de-

compose the light and enable the feathers to ab-

sorb the most brilliant rays, and so commingle them

as to produce the most vivid, the most varied, the

most beautiful colouring in the world. There must

not be, there cannot be any mistake ; the Mind

which conceives and the Hand which guides are

those of a Master. How does Mr. Darwin produce

his colours? In some remote age pigment-cells or

striae came suddenly and fortuitously into existence,

and a small speck of colour appeared in the plumage

of a dull-coloured bird. This pleased the fancy and

taste and intelligence and benevolence of the femaloj
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and slie cKose the mate with a spot and paired with

him, and bore a family of birds with the same spot in

the same place where it had so charmed the mother.

In an indefinite time after this—when, perhaps,

generations had passed away—the spot became for-

tuitously bigger or more vivid, by the accidental addi-

tion to the feather of more pigment-cells, or more striae

to the barbules. Again, the fortunate spot-bearer

charms a female and she bears him a family. The

larger spots now carry the day and become masters of

the situation. The neglected small-spots get no wives

and gradually go out of existence.

Again, in some remote age the last spotted bird

varies, and at a different period of life, viz. as soon

as he has gained a spot to vary. He is quite success-

ful in charming the female and prospers, and we have

now three different plumages which the brood of num-

ber three produces. First the young are like their

progenitors before they varied ; then, but at the same

period of life in which their ancestors varied, does the

greater or lesser spot appear. If the first varied when

a year or two old, the young bird will have the larger

spot in its nestling plumage and the smaller when he

is a year or two old, or at one year old, if the varia-

tion first occurred at that time. So here is a retro-

gression of variation which is contrary to the laws of

evolution, which, we are told, are from the simple to

the complex. This, however, is what Mr. Darwin

ealk sexual selection. Unless the variation increases
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in a natural sequence of time, he can never get on at

all, and such sequence can only occur in obedience to

a law of orofanisation. But we are not asked to be-*

lieve in a law of organisation, we are simply told that

all the successive steps occur to please the female.

The time cannot be far distant when the world of

science must recover its equilibrium, and future ages

will express wonder and doubt at the possibility of

men who really understood the elements of science

being led away into such delusions as beliefs in

natural and sexual selection.

Mammals.—Mr. Darwin does not make much pro-

gress among mammals, inasmuch as there are no

splendid colours to charm the female, except indeed

the colours which are seen on the hinder and other

parts of some monkeys, which he considers are due to

sexual selection. The taste of early female monkeys

does not appear to have been exercised upon our

immediate Darwinian progenitors, which I think is

especially unkind, for an ultramarine blue nose and

yellow whiskers would have been something fresh for

the civilised and humanised dandy. However, we do

not see any of such colours among the anthropoids.

Pithecus satyrus, the Asiatic orang-outang, has nose

and fingers of lead-colour, while his hair is of a

brio-ht brown, showing how the penultimate links in

the monkey part of man's genealogy were becoming

more sober in their tastes. Hylobates Hooloch, the

ffibbon who first commenced hook noses, must have
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been a dangerous candidate among the ladies of his

time, for he has a white fringe round his forehead and

face, and the hair of his head is continuous, so as to

f6^m a whisker ; while his conqueror, Hylohates

syndactyla—the siamang—a Sumatrian gibbon, and jet

bla/;k all over, is notorious for having his hair on the

frontal bone smooth and straight ; and I suppose this

fact was pleasing to the female, for the monkey is very

common in these days in its peculiar locality. It is

one of the howling tribe, and has evidently, somehow

or other, managed to pass this quality into our ' ape-

like progenitor,' and from him downwards to the

civilised partisans of borough elections, or the anti-

knowledge league of 1871. On the border-ground of

anthropoids we meet with a monkey which must have

been a sore puzzle to sexual selection—the proboscis

monkey, Nasalis larvatus—which has an enormously

long nose, a Mack face, brown head, dirty yellow

cheeks and back, becoming lighter on the rump, with

the posterior sides of the abdomen dark brown with

white spots. Still more perplexing must have been

the Cochin China monkey, Lasiopyga nemea, and

various must have been the tastes of the sexual select-

ing females. This beast has a reddish face, black

forehead; grey nape, upper arms, and sides of abdo-

men ; yellowish white whiskers, forearms, rump, and

tail ; brown black thighs and feet and hands, and

bright reddish-brown legs. Let any rational person

apply his reflective powers in accounting for these
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various colours according to the doctrine of sexual

selection—they are just the points Mr. Darwin leaves

out—and then reconcile his contemplation with the

fact that this monkey, with all his means of exciting

feminine selection, is one of the rarest in existence.

As we recede further from the anthropoid monkeys,

w^e get more brilliant colours. Semnopithecus mela-

lophasj a rare monkey—the simpai of the Javanese

—

which is only a foot long, with a tail twice or thrice as

long, has an ultramarine face and a crest at the back of

the head of the same colour, while the rest of the body

is rich brown, with white flanks and nude thighs
;

altogether a very handsome fellow and intelligent

withal. In the varied monkey, Cercopithecus mona^

there are six or seven bright colours, which must have

given sexual selection a vast deal of trouble.

But nowhere does so-called sexual selection triumph

in its accomplishment more than in the mandril, or

rib-nose baboon Papio Mormon (Geoff. ), specimens of

which are always to be seen at the Zoological Gardens

and in almost every menagerie. This hideous brute,

the fiercest and most malignant in disposition of all

monkeys, is a native of the Guinea coast, and in its

adult condition is ornamented with brilliant colour. It

is about two feet long, has a lengthened muzzle, with

nostrils occupying the centre of the upper lip, project-

ing in a snout-like manner- Between the nose and

the eyes the naked skin is divided into ribs and

coloured with ultramarine blue; its forehead, parts
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behind the ear, back shoulder and legs, black brown

;

cheeks, spot behind ears, back of head and nape, front

of chest and ' posterior ' parts, dirtj yellowish white ;

nose, ears, hands anteriorly, and naked parts round

stumpy tail, purplish red. In the female, who is less

in size, the colouring is the same but less yivid. The

young are of a uniform tawny green, paler beneath,

with yellow cheeks ; and, according to Mr. Darwin's

theory of sexual selection, this must have been the

colour of the progenitor of the mandril. Kow, we

may fairly ask the question, did the nose and stern

vary at different times? As the passions of these

brutes are essentially strong and bestial, we have a

right to assume that a purplish spot behind first at-

tracted the female, and an ultramarine spot ages after

on the nose—both variations occurring when the crea-

ture was of adult age ; then a white spot behind first

one ear and then another, then a toe became purple, then

another ; then the yellowish white stern, and so on.

If sexual selection had anything to do with these

changes—and Mr. Darwin says it entirely produced

them—the variations must either have occurred simul-

taneously, or one spot became added to because the

females chose those with such spots. But does varia-

tion cause variation ? Does it follow because the

female preferred a baboon with a purple spot behind,

or a blue spot on the ribbed nose, that her predilection

for such spots would cause them to grow larger and

larger ? That new cells should be formed in the organic
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structure, and new vessels sent out to carry blue or

purple pigment all round tlie original variation, and

that such a process should be repeated over and over

again through myriads of years, until the savage

mandril (who from all accounts does not wait to be

selected) should have been perfected in his present

state ? Such, however, is the doctrine of sexual selec-

tion.

Man.—From the monkeys of course the next step

is to man, and I am glad to say the last I shall have

to notice, for it is a dull and dreary road to follow a

man through the phases of an impossible belief.

I will not follow Mr. Darwin through his details of

the differences between man and monkeys, nor through

the chief part of the details of the difference between

man and woman in mental and physical powers. He
gives this of course against the woman, and at page

328 Mr. Darwin tells how this superiority has been

gained. Let us have his own words :

—

^But these latter (imagination and reason) as well

as the former (genius) will have been developed in

man, partly through sexual selection, that is, through

the contest of rival males ; and partly through natural

selection, that is, from success in the general struggle

for life ; and as in both cases the struggle will have

been during maturity, the characters thus gained will

have been transmitted more fully to the male than to

the female offspring. Thus man has ultimately be-

come superior to woman.''
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Kow let us pay particular attention to what follows i

^ It is indeed fortunate that the law of the equal

transmission of characters to both sexes has commonly

prevailed throughout the lohole class of mammals, other-

wise it is probable that man would have become as

superior in mental endowment to looman as the peacock

is in ornamental plumage to the peahen,''

There is something bewildering in the above pas-

sage. First it assumes a doubtful point, viz. w^hether

man is really more highly endowed mentally than

woman. Mr. Darwin says the latter would become

so, were her imagination and reason exercised to the

highest point when ^ nearly adult, and so be able to

transmit such qualities chiefly to her adult daughters,'

This statement ag-ain assumes that at adult as:e the

two brains, male and female, are physically different

to the degree of rendering it impossible for the female

brain to attain as high a pitch of reasoning as the

male. Such an assumption as this can easily be

proved to be as false as the statement that it would be

necessary so to educate women that they might trans-

mit their educated qualities to their female children.

Women are destined to different walks in life from

men. They are not educated as a rule to master

science or dead languages—neither are they exercised

in mathematics. But to say they could not were they

required master these subjects is falsified by the most

ordinary knowledge of women and the positions they

do and might hold in the intellectual world.
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Few men have written more eloquently and well

upon the deep subject of astronomy than Mrs. Somer-

ville. Nay, I will go further and say there are few

men who could be educated to surpass her. The

science of medicine has been hitherto closed to women,

but we have recently seen them surpass many men in

their collegiate examination. One of the best works

in the French language upon one of the most difficult

subjects in medicine is written by a Frenchwoman,

In art have we not the inimitable Bonheur ; and what

men ever wrote more beautiful and real poetry than

Mrs. Hemans, or better prose than Madame de Stael

or De Genlis? Have we not seen women lately

elected for their high mental qualities to the highest

Educational Board in the United Kingdom ?

But against knowledge like this, facts like these,

truths like these, we are met by a miserable theory of

sexual selection, and the testimony of Yogt, that

female skulls are smaller than those of men. Of

course they are, and so is every bone in their body

and every part of their structure. Is not their destiny

different to that of man ? Why then should they not

be organised in proportion ? Had Yogt not been, like

Darwin, a prejudiced speculator, he would never have

committed himself to the statement quoted by Mr.

Darwin as experience of his opinion that woman's mind

is inferior to man's. The following is the quotation :
* It

is a remarkable circumstance that the differeuce between

the sexes as regards the cranial cavity increases with
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tlie development of the race, so that the male European

excels much more the female than the negro the

negress.' Of course he does. But simply because the

entire body of the European female differs more in

size from the male than does that of the negress from

the negro, which entirely explains the difference. In

all normal skeletons the different bones are propor-

tionate in size, and although you occasionally find a

small head upon a large body and vice versa, these are

exceptions to the rule, exactly suited as such to support

an hypothesis which is entirely built up upon supposi-

tions and exceptional facts.

Music is considered by Mr. Darwin to have been

acquired by our animal ancestors by sexual selection.

Considering the matter as settled, he writes :
—

' Women are generally thought to possess sweeter

voices than men, and as far as this serves as any guide

we may infer that they first acquired musical powers

in order to attract the other sex.

' But if so this must have occurred long ago, before

the progenitors of men had become sufficiently human

to treat and value their women merely as useful

slaves. The impassioned orator, bard, or musician,

when with his varied tones and cadences he excites

the strongest emotions in his hearers, little suspects

that he uses the same means by which at an extremely

remote period his half-human ancestors aroused each

other's ardent passions during their mutual courtship

and rivalry.'
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Mr. Darwin actually revels in the pleasure of re-

ferring our best and noblest attributes to a bestial

oria;in. When he talked about idiots walkino^ on all

fours, showing their tendency to retrograde in organi-

sation, and of men displaying their canine teeth when

they sneered at his theory like the baboon—he merely

excited a feeling of pity that a man capable of better

thino;s should utter such sentiments ; but the sentence

I have quoted surpasses anything of the kind ever

written by him.

I here close my criticism of Mr. Darwin's doctrine of

sexual selection, and I submit with perfect confidence

that I have proved his theory to be devoid of any

scientific basis, that it is founded upon mere assump-

tion, and that the phenomena adduced in proof have

been totally misinterpreted. The time required for

his sexual selection would upon his own theory, were

there even a soul of truth in it, have been suffi-

cient to have evolved his species into something else.

It is inconsistent with that theory to assume that

when any of his subjects of sexual selection, far down

in the vista of past time, began to yield up their

organic structure to the blandishments of feminine

coquetry, they were then even of the same species as

they are now. Natura non faclt saltum. They must

lono; since have become evolved in another direction,

for the changes in colour would ^ correlate ' wdth other

organic changes, and a Darwinian species totally
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different, even as a reptile is from a bird, must have

been the outcome of such organisms' variation.

But change of colour, correlation, secondary sexual

character, and evolution of mind are Darwinian attri-

butes especially reserved for use only along the line

which their inventor chooses to take them.

E
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CHAPTEE XIX.

THE VARIATION" AND NATURAL SELECTION
ARGUMENT, CONTINUED.

Mr, Darwin's Supporters.

Mr. Alfred B. Wallace.—Creation hj Law.—The Duke of Argyll.

—

Eeign of Law.—The Universe, according to Wallace, self-regulating.

—

Madagascar Long-nosed Moths.—The Angrcscum sesquipedale and its

nectary.—Mr. Wallace's mode of making Moths' noses.—Eiver beds.

—Humming Birds.—Beauty of form and colotir.—Separately and

for themselves provided for in Nature.—Types or patterns in nature.

—The Vertebrate type as adapted to infinite variety of life.

—

Difficulties of Mr. Wallace in reconciling beauty of form or colour

upon his principles with Mr. Darwin's maxim, Natura non facit

saltum.—Mr. Wallace's inapt reference to Bull-dogs and Greyhounds.

In leaving the latest works of Mr. Darwin, we arq

naturally led to ask what testimony has been brought

forward in favour of his theory by one who was termed

by Dr. Hooker in the Norwich address, ' Mr. Darwin's

true knight.'

Mr. Wallace has published several papers in various

scientific journals. I propose to limit my notice to

two : ' On Creation by Law ' ^ and ' The Philosophy

of Birds' Nests.' ^ The observations upon creation by

law are chiefly answers to tfife trenchant arguments

* Journal of Science, Oct. 1866.

2 Intellectual Observer, vol. xi. p. 413.
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of tlie Duke of Argyll against Mr. Darwin's hypo-

thesis in his well-known work, ' The Reign of Law.'

Mr. Wallace shelters himself in the beginning by

the remarkable statement that the ^ noble author re-

presents the feelings and expresses the ideas of that

large class who take a keen interest in the progress of

science in general, and especially that of natural his-

tory, but have never themselves studied nature in

detail, or acquired that personal knowledge of the struc-

ture of allied forms—the wonderful gradations from

species to species and from group to group, and the

infinite variety of the phenomena of " variation " in

organic beings—which are absolutely necessary for a

full appreciation of the facts and reasonings contained

in Mr. Darwin's book.'

It is impossible to condemn too strongly this style

of reasoning. Does Mr. Wallace mean that those

who have studied the scales on butterflies' wino:s or

the feathers in birds' changing and ever variable

plumage, are the only people to whom the truths

of Darwinism are appreciable ? Are not all the works

of Mr. Darwin open to the Duke of Argyll, and does

he not show by his argument that he thoroughly

understands them ? Is the great knowledge in com-

parative anatomy in all its phases of such men as

Agassiz or Flourens to be compared for a single

moment with that of amateurs in Darwinism ? And
what is the chief line of objection taken by the

Duke of Argyll ? Exactly that which we shall see

E 2
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presently is the argument taken by Agassiz, viz. the

ever-present proof of mind in the various and varied

oro:anisms of the world. But Mr. Wallace is a warm

disciple of Mr. Herbert Spencer, and we have shown

how abhorrent to his train of thought is the presence

of a Creator or Providence in nature.

Mr. Wallace is not long before he makes us ac-

quainted with this fact, which, in strict fairness of

argument, ought to place him out of the pale of dis-

cussion. The Duke, he says, believes in the personal

application of general laws in producing ^ variety, har-

mony, design, and beauty.' * I believe, on the con-

trary, that the universe is so constituted as to be

self- regulating ; that as long as it contains life the

forms under which that life is manifested have an

inherent power of adjustment to each other and to

surrounding nature ; and that this adjustment neces-

sarily leads to the greatest possible amount of variety

and beauty and enjoyment, because it does depend

upon general laws and not on a continual supervision

and re-arrangement of details.' ^

According to this statement, Mr. Wallace would

account for the plan or design of nature as having

been produced by secondary laws ; a statement 1 hold

to be utterly without proof and untenable.

Further on Mr. Wallace alludes to the beautiful

contrivances and designs exhibited, according to Mr.

Darwin's well-known researches, in the fertilisation of

» Ojp. cit. p. 473,
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orcliids, and lie asks, ^ Is it not then an extraordinary-

idea to imagine the Creator of the universe contriving

the various complicated parts of these flowers as a

mechanic might contrive an ingenious toy or a difficult

puzzle?' Not in the least extraordinary, I say, to

those who believe in special creation—very difficult

certainly to those who do not. This is simply the

question. Mr. Wallace says that these contrivances

are the effect of general laws implanted in the original

speck of organic matter which is all these traus-

mutationists allow the Creator to have formed. But

he makes the sad blunder of letting the case go

against him by his own admissions, because if these

contrivances are the effect of creative laios, they are

equally the ' special ' work of the Creator, and there-

fore there would be nothing ^ extraordinary ' in the

matter as suggested by Mr. Wallace.

Mr. Wallace next takes us all the way to Madagas-

car. In the beginning of his paper he favours us with

a plate— in which a few ghastly-looking moths of the

humming sphinx family are represented as thrusting

their enormous proboscides into the nectaries of an

orchis, Angr(scum sesquipedale^

. A very taking picture it appears, with the morning

sun shining through the mysterious depths of the forest.

It would be still prettier were it true. Unfortunately

however, both for Mr. Wallace's theory and for his

discretion, the picture is altogether a sham. The orchis

is there sure enough, with its long nectary conspicuously
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displayed, but tLe moth with its long '^ nose ' (the

misnomer is that of the learned in the variation of

organic beings, not mine) is altogether a myth. No
such moth is known to be in existence, but Mr. Wallace

with exquisite naivete suggests that naturalists who

go to Madagascar should search for it ! Search for

what ? the reader will naturally exclaim. Why, the

mythical thing created in Mr. Wallace's picture, and

placed there to prove the truth of Darwinism ! After

this it will perhaps amuse those who are uninitiated in

the mysteries of Darwinian biology to know how the

long nectary was manufactured, and how the moth—that

is to be—obtained its long proboscis. Mr. Wallace

only starts when the nectary of the Angrgecum was half

its present length, which is, I think, especially unkind,

for one actually feels a longing to know how he ac-

counts for a nectary at all. Well, then, when this

nectary was about six inches long, it was chiefly fer-

tilised by a species of moth which appeared (how kind

of it) at the time of the plant's flowering and whose

proboscis was of the same length. Then, among

these flowers some would have nectaries longer than

six inches, others shorter—so says Mr. Wallace and

iso requires his theory ; and the short ones, having no

moth's nose to carry down the pollen, would not get

fertilised, because, the nectar only occupying about an

inch of the nectary, the happy moth could get it all

without going to the bottom ! Pardon me, Mr. Wallace^

such a thing would be utterly impossible. How suck



MYTHICAL MOTH, 24T

an argument could be advanced by anyone aiming at

scientific precision is marvellous. But the long nec-

taried flowers would be well fertilised and the longest

would, on the average, be the best fertilised of all

!

And thus Mr. Wallace accounts for the ' preservation

of the fittest ' and the ultimate extension of the nec-

tary to a foot in length ! Turn now a moment to the

mythical moth with a proboscis twelve inches or more

in length. How came he (supposing he is ever found)

to o^et such a ^ nose ' ? Mr. Wallace describes it to have

been quite an easy matter, and it was done in this wise.

By the process above detailed, the nectaries would get

too long for the moths, never be fertilised, and die out.

Now remember that it is assumed this fertilisation

takes place by the chance conveyance of pollen grain

upon the moth's proboscis ; which, of course, in any case

is washed off the moment the proboscis reaches the nec-

tary. And yet we have here Mr. Darwin's right-hand

man—the claimant to equal honours as to the intro-

duction of this hypothesis of transmutation—we have

here this ' true knight ' asking sensible people to be-

lieve that if one nectary were a little shorter than

another, then the longer proboscis of the moth would

not have occasion to go down to the bottom of the

nectary, and therefore the orchis would not be fer-

tilised !

In the course of a somewhat long life's reading

and observation, I must confess that I never knew a

great biological question supported upon such utterly
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groundless and absurd data. But to proceed with the

moth's history.

Well, by-and-by, the nectaries increasing in size

and the proboscides remaining stationary, the plant

would cease to exist in nature were there no other

moths living with longer proboscides.

Now just in the nick of time these mythical lepi-

doptera step in and drive away the degraded short-

noses, who would thus be destroyed in the ' struggle

for existence/ and the ' long noses ' would remain

masters of the field. And so the game would be

carried on, and the ' long nectaries ' and * long noses '

would be perpetuated, while the short ones would go

out, until we get a nectary a foot long and a moth

with a proboscis of at least eleven inches ; which is,

however, as I stated before, at present a scientific desi-

deratum, inasmuch as Mr. Wallace is obliged to admit

that the largest proboscis he has ever known is that

of a South American species in the British Museum^

which measures nine ijiches and a quarter. This is

what Mr. Wallace calls beautiful ' self-acting adjust-

ment,' and he is quite shocked at the idea of the Duke

of Argyll that this could be done by a direct act of

the Creator's power, and actually says that the Duke

has no proof either to give or suggest that his view is

the right one ! So delighted is Mr. Wallace vrith his

explanation of how nectaries and proboscides are

evolved, that he rushes into the altogether inappro-

priate .and inapplicable illustration which inorganic
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'nature gives us in the formation of river beds. He
says that any one ignorant of geology who examines a

river system would remark that it had evidently been

* created by mind,' and would listen with ' incredulity

to the geologist who assured him that the adaptation

and adjustment he so much admired was an inevitable

result of the action of general laws ;
' and further on

he suggests that the Duke of Argyll would agree

with the geologist. What the opinion of the Duke

of Argyll may be I have no means at present of

knowing, as I am not aware that he has thought it

worth while to answer Mr. Wallace's remarks ; but I

will take the liberty of saying that a much greater

man than either Mr. Wallace or Mr. Darwin—

I

mean Newton—did not think it beneath the dignity

of the science he so much enlarged, or derogatory

to him as a philosopher, to declare that the force?

the laws of which he himself discovered— that of

gravitation—was inexplicable on any other theory

than that which ascribed it to the hand of God,

And yet this gravitation is the principal force con-

cerned in the formation of these river systems I But

Mr. Wallace does not believe in the necessity of

a special Providence, or even its existence. ' I for

one,' he says, ' cannot believe that the world would

come to chaos if left to law alone.' What he means

by law we gather from the context, and by his agree-

ment with Mr, Spencer in the operation of physical

forces, which he correlates with those of life ; in other
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words the doctrine of evolution, as enunciated by

Mr. Herbert Spencer.

Now it would be an insult to tbe good sense and

feeling of my readers were I to enter here into a

defence of a special Providence, and of a continuing,

ever-present, ever-active mind, which presides over and

directs the formation, the adaptation, and the disposi-

tion in space of all organised as well as unorganised

nature. Mr. Wallace says this cannot be proved.

In fact, his theory must altogether fall to pieces if it

be true. With a mind thus strongly biassed in one

direction, he cannot admit such proofs as are given by

Agassiz, or which are demonstrable by the formation

of a wheat-straw, or the opening of the thoracic duct

into the veins of the neck of his own body. He says,

^ The theory of continual interference is a limitation of

the Creator's power.'

Talking of adaptation and varieties of colour he re-

marks that the Duke does not attempt ^ to explain this

except by reference to the fact that " purpose " and

*^ contrivance " are everywhere visible, and by the illo-

gical deduction that they could only have arisen from

the direct action of some mind, because the direct

action of our minds produces similar contrivances.' I

feel quite sure that if such remarks as these required

an answer at all, the Duke of Argyll is able to answer

them most triumphantly. It is some consolation to

reflect that in a scientific discussion there are but few

men who would make them at all.
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Passing from ^ mind ' and ' contrivance ' as applied

to structure, Mr. Wallace finds equal fault with the

Duke of Argyll in his remarks about ' beauty.' The

Duke, with 999 in every 1,000 reflecting and thought-

ful men, states, with regard to ^ humming birds,' that

there is no connection which can be either traced or

conceived between their splendour and any function

essential to life—this splendour is confined to the male

sex almost exclusively.

But, says Mr. Wallace, Mr. Darwin has met the

statement and has shown * by observation and reason-

ing how beauty of colour and form may have a direct

influence on the most important of all the functions of

life, that of reproduction.

'

The Duke of Argyll responds that the colour of

the various humming birds is quite irrespective or un-

connected with their difference in structure, and then

continues to remark :
' Plumes of blue are of no more

value in the " struggle for existence " than plumes of

green. Spangles of the emerald are no better in the

battle of life than the spangles of the ruby. A crest

of flame does not enable the humming bird to reach

the curious recesses of an orchid better than a crest of

sapphire. But all these are beautiful, and their beauty

is various, and therefore all these are given.' , , .

' It would be to doubt the evidence of our senses and

of our reason, or else to assume hypotheses of which

there is no proof whatever, if we were to doubt that

mere ornament, or mere variety are as much an end
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and aim in the workshop of nature as they are known to

be in the workshop of the goldsmith and the jeweller.

Why should they not ? The love and the desire of

them is universal in the mind of man.' ^

After describing the various beauties of those ex-

quisite creatures (the humming birds), the Duke

proceeds :

—

' There is not the smallest ground for believing—on

the contrary, there is every reason to disbelieve—that

all these changes or any of them have any other use

than the use of beauty,^ and he quotes as a conclusive

proof of this what I have before mentioned, viz., that

' all this splendid ornament is almost always confined

to one sex.'

The Duke then dwells upon the beautiful adapta-

tion to special purposes so conspicuous in the group.

* They feed mainly on insects which frequent the

flowers of the ]N^ew Yforld, and some of these have

nectar chambers of most curious plan. To get access to

them requires a peculiar apparatus, and this apparatus

the humming birds are provided with, both in the forms

of bill and in the powers of wing. So special is the

adaptation that some kinds of humming birds seem to be

made to match afew plants which are perhaps confined to

a single mountain.'' ^ As an instance in which ornament

takes the place of pictorial representation, the Duke

instances the secondary feathers of the Argus pheasant,

which are decorated with a series of conspicuous spots

- - ^ Reign of Law, 2Z0. ^Op.cit.lZl.
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or ' eyes/ so coloured as to imitate the effects of balls.

' The shadows and the high lights are placed exactly where

an artist would place them so as to represent a sphere.^

The ' eyes ' of the peacock's traiu are wonderful ex-

amples of ornament, but they do not represent any-

thing except their own harmonies of colour. The
* eyes ' of the Argus pheasant are like the ^ ball-and-

socket ' ornament which is common in the decorations

of human art.

' It is no answer to this argument in respect to

beauty that we are constantly discovering the use of

beautiful structures in which the beauty only and not

the usefulness had been hitherto perceived. The

harmonies on which all beauty probably depend are

so mutually connected in nature, that ' use ' and

ornament may often both arise out of the same condi-

tions.' ^

I have already dealt at length with sexual selec-

tion, but, as bearing upon the Duke's argument, I

must reiterate the following facts. In the first

place, we have no proof whatever that the insect

or bird sees colours in the sense that we do ; and in

the second place we have positive and distinct proof

that the bird's plumage is more or less influenced by

the condition of the genital organs. Thus birds as-

sume, as a rule, a more marked and distinctive plumage

in the breeding season, and the well-known dissections

of Yarrell have fixed the phenomenon of the female's

J Beign of Law {Good Words, 1865), p. 230.
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assumption of male attire in the pheasant to disease of

the ovaries. Here, then, we obtain a clue to the elucida-

tion of at least one cause connected with the organisa-

tion of the bird which has more or less influence over

the tints of the plumage. And as a rule the influence

is uniform and regular.

Just as the insect puts on the colour of the lichen,

so does the ptarmigan assume that of the rocks or snow

among which it dwells, and these changes begin when

the bird breeds in the spring, and end when it goes into

snowy quarters for the winter. As the Duke of Argyll

observes :—
' The evidence is indeed abundant that orna-

ment and variety are provided for in nature for them-

selves and by themselves, separate from all other use

whatever. Any theory on the origin of species which

is too narrow to hold this fact must be taken back for

enlargement and repair. At the very best it must be

incomplete. But here the question arises, Is there any

ground for anything at all on the " origin " of species,

such for example as the various kinds of humming

bird ? Beauty, variety, fitness for a peculiar mode of

life—in these we see a purpose ; but is there any

indication of a method according to which the purpose

has been pursued ? . . There is indeed immense variety,

but it is variety within the bounds of law.' And then,

after detailing the peculiarity of structure in the

humming birds—viz. the peculiar form and constant

number often either rudimentary or developed feathers

of the tail, which, the Duke observes truly, more than
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in other species, suggests the operation of some physical

law—he remarks :

—

' Now this is only one example of a great class of

facts of continual recurrence in nature. The forces

which are combined for the moulding of organic forms

have been so combined as to mould them after certain

types or patterns. It constantly happens that par-

ticular parts of any given type which are indispensable

to one animal are of no use whatever to another.

Where they are of no use they are enlarged, developed,

expanded. For example, the forearm of all the mam-
malia, and even of all the lizards, terminates in five

jointed bones or fingers. But in many animals the

whole five are not needed, but only some one, two or

three. In such cases the remainder are dwarfed, but

rudimentally the whole number are always to be traced.

Even in the horse, where only one of the five is directly

used, and where this one is enlarged and developed

into a hoof, parts corresponding to the remaining four

fingers can be detected in the anatomy of the limb. In

many cases the science of fossil remains enables us to

trace the intermediate forms through which existing

animals can be connected with animals long since ex-

tinct. It must be remembered that the fact of this

connection is quite a separate thing from any theory,

such as Mr. Darwin's, as to its physical cause.'

' Professor Owen pointed out, in public lectures de-

livered some years before the publication of Mr.

Darwin's book, the existence of fossil animals which
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showed an increasing approximation to the forms of

the horse and of the ox ; and he showed that this

approximation was related in time, as it seemed to be

in purpose, with the coming need of them for the

service of man.'

^ All these facts should convince us that we must

enlarge our ideas as to what is meant by " use " in the

economy of nature. In the first place it must be so

interpreted as to include ornament ; and in the second

place it must include also not merely actual use, but

potential use, or the capacity of being turned to use in

new creations. In this point of view rudimentary or

aborted organs need no longer puzzle us, for in respect

to purpose they maybe read either in the light ofhistory

or in the light of prophecy. They indicate either what

has already been or what may yet come to be. Why
new creations should not have been made wholly new

;

why they should have been always moulded on some

pre-existing form ; why one fundamental groundwork

should have been adhered to for all vertebrated animals,

we cannot understand. But as a matter of fact it is

so. For it appears that creative purpose has been

effected through the instrumentality of forces so

combined as to arrange the particles of organic matter

in definite forms ; which forms include many separate

parts capable of arrestment or development, according

as special organs are required for the discharge of

special functions. Each new creation seems to have

been a new application of these old materials. Each
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new house of life lias been built on tbese new founda-

tions. Among the many wonders of nature, there is

nothing more wonderful than this—the adaptability of

the one Vertebrate type to the infinite variety of life

to which it serves as an organ and a home. . . . Here

again the laws of nature are seen to be nothing but

combinations of force loith a vieio to purpose ; combina-

tions which indicate complete knowledge, not only of

what is, but of what is to be, and which foresees the

end from the besinninor.' ^

I have quoted these admirable opinions and argu-

ments at length to show, in the first place, how exactly

they agree with the view held by Agassiz; and secondly,

because they perfectly coincide with those of the large

body of scientific men who have not hitherto been

tainted with the Darwinian heresy.

But they do not satisfy Mr. Wallace. This gentle-

man remarks that the Duke's argument is founded on

the supposed analogy of the Creator's mind to ours, as

regards the love of beauty for its own sake ; and then

he asks w^hy the Creator has made things ugly like the

* elephant, rhinoceros, and camel.' Now there is a

double error in these remarks of Mr. Wallace.

Neither the Duke of Argyll nor any other scientific

writer that I am acquainted with has ever ventured

to say that the Creator's mind is the same as ours.

Most men would regard such a statement as simply

^ Bcign of Law {Good Words, 1865, p. 232).
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blasphemous. What Agassiz and the Duke have

argued is, that there is evidence in every step of crea-

tion, and in every phase of organic development, of

foreknowledge, design, and reason. And they venture

to say that these Divine faculties are not seen in chance

variation, pampered monstrosities, ' struggle for exis-

tence,' ' survival of the fittest,' and development by

physical forces, as enunciated in Mr. Spencer's dogma

of evolution.

Secondly, it is a great and unpardonable error to

say that there is anything in nature, when viewed with

a scientific eye, and with a mind imbued with a love

and reverence for the Great Artificer, which can be

termed ugly in the strict meaning of the word. Nor

is there any excuse for applying the epithet to one of

the most wonderful and beautiful structures in creation

—that of the elephant.

But with regard to beauty, there is one fact which

Mr. Wallace has entirely overlooked in the papers I

am now criticising, and which has been quoted as

worthy of praise by Dr. Hooker, when President of

the British Association. According to Darwin's theory,

natura non facit saltum. He states over and over

again, that all the results we have seen have been

produced in nature by variations so slight as to be

practically unnoticeable. How does Mr. Wallace

reconcile this fact with his theory that the beauty of

the male plumage has been produced by variation,

•which gave him greater advantage over his fellows in
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the matter of pairing? If we cannot see gradual

variation, it ceases to be an element in the ^ survival

of the fittest ' among male humming birds.

Were nature to take a sudden jump, and evolve a

arororeous male bird or insect with attractive colourinors,

we could understand how the female, should she see

as we do, might like a vain woman be attracted by a

ffilded waistcoat or a red coat. But it must be re-

membered that Mr. Wallace and those who agree with

him have to evolve their full-fledged gallant by in-

conceivably minute changes occurring through vast

eons of time. And. this must, I opine, be utterly fatal

to their theory. There is no use in telling us that a

small speck of blue here, or a shade of sapphire there,

or a microscopical spot of colour anywhere, will prove

more attractive to the female, and give the evolving

humming-bird an advantage in the struggle for exist-

ence.^

Mr, Wallace has also attempted to strengthen his

case by assuming that the believer in special creation

assio:ns to the Creator the mere variations which occur

in species, or in the monstrosities produced in this

direction by human agency ; and he goes out of his way

to urge forward in proof that, if men wanted a bull-dog

to torture another animal, a greyhound to catch a hare,

or a bloodhound to hunt down their oppressed fellow-

creatures, that the variations from the original stock

* This was written before the appearance of Mr. Darwin's last work,

but I have seen no reason to alter the text.

S 2
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were the direct agencies of the Creator as much as

the creation of species. Mr. Wallace has no grounds

for making the assertion as a matter of fact that all

our domestic dogs have arisen from the ' same original

stock.' Even Mr. Darwin admits a plurality of pro-

genitors for this animal,^ and that the Creator should

be held responsible for the brutal employment of the

bull-baiter or the slave-owner is most unwarrantable.

^ Anifmls and Plants under Domestication, vol. i. p. 33,
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CHAPTER XX.

THE TARIATION AND NATURAL SELECTION
ARGUMENT, CONTINUED,

Mr. DarwiTi's Supporters,

Mr. Alfred B. Wallace, continued.—Philosophy of Birds' nests.—Not
built by instinct, according to "Wallace.—M. Flourens' remark upon

such a theory.—The Arab's tent.—The Patagonian hut.—Built by
'imitation.'—The Egyptian mud houses.—The Pyramids.—Birds*

nests.—Material of.—Swallows build their nests of mud, because they

fiy over ponds in search of flies.—Absurdity of such opinions.—

Young Birds learn to build their nests from their parents.—Mr.
Wallace's separation from Darwin in regard to the Creation of Man,
—The subject considered.—Its teleological significance.

Turning from Mr. Wallace's remarks on ^ Creation

by Law/ let iis examine his article on the ^ Philosophy

of Birds' JS'ests.' Mr. Wallace adopts Mr. Darwin's

view that there is no such thing as instinct at all^ in

the sense in which we understand the word. He con-

siders it the ^ result of small contingent consequences,

as produced by natural selection.'

Well may M. Flourens remark upon this singular

theory :
' On ne pent prendre cela au serieux, Telection

naturelle elisant un instinct.

La poesie a ses licences ; mais

Celle-ci jpasse un peu les bornes (jue j'y mets,'
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Mr. Wallace states his theory thus :

—

I believe, in short^that birds do wo^ build their nests

by instinct ; that man does not construct his dwellings

by reason; that birds do change and improve when

affected by the same causes that make men do so ; and

that mankind neither alter nor improve when they

exist under conditions similar to those which are almost

universal among birds.' ^

Mr. Wallace supports this remarkable statement by

asserting that the Arab builds the same tent he did

2,000 or 3,000 years ago ; the mud villages of the

Egyptians are the same as those in the time of the

Pharaohs ; ' the Patagonians' rude shelter of leaves

—

the hollowed bank of the South African earthmen, we

cannot conceive ever to have been inferior to what they

are now.'

Mr. Wallace says that these various structures are

not built by instinct, but by ^ simple imitation ' from

one generation to another ; and then he proceeds to

abolish his entire argument by telling us that these

various tribes had nothing else at hand wherewith to

build themselves habitations. ' The turf, or snow, or

stones—the palm leaves, bamboo, or branches which

are the materials of houses in various countries, are

used because nothing else is readily to be obtained.

The Egyptian peasant has none of these—nor even

wood. What then can he use but mud ?
'

And soj because these people build themselves

> 7»iJ. 055,, vol, 3d. p. 413
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homes of the best structure with the best materials

at their command, they are denied the use of reason

or instinct in their construction. It is all the result

of mere imitation ! Will Mr. Wallace kindly inform

us where the Egyptians who live in mud cottages

found a copy to guide them in building the Pyramids ?

Are these structures the result of reason or mere

imitation ? Is there no mark of improvement between

the mud cottage and these wonderful structures ?

Man, as a reasoning being, accommodates his archi-

tecture to his wants, his means, his civilization, and

the circumstances of his existence. The bird builds

its nest in obedience to the operation of an innate

instinct, which is directed, like the movements of man,

by a Higher Power, and is so adapted to the purposes

of its existence. But let us hear Mr. Wallace himself

upon birds' nests :
—

^ Each species uses materials it can most readily

ohtain, and builds in situations most congenial to its

habits.'

This is not true—it has not even a soul of truth in

it. Every schoolboy knows that each bird selects

particular materials, with which it always, when left

alone, constructs its nest. The nightingale selects its

leaves and twigs—the goldfinch its moss, and lichen,

and feathers—the willow wren and chiffchaif their dried

grass—the whitethroat its bents and lichens—the rook

its sticks—the swallow its mud—the kingfisher its

bones—not because these things occur in the imme-_
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diate neiglibourliood, but because they are impelled to

do so by an instinct which they cannot resist. Fancy

a swallow, as Mr. Wallace remarks, building its nest

of mud because it finds it on the margin of the ponds

over which it flies in search of food !—^the rook be-

cause, in dio-ofino; for worms, it comes in contact with

roots and fibres ! Not one word is said of the adap-

tation of the materials to the position or character of

the nest—the mud to be used as plaster, the sticks to

be laid across branches of trees as rafters ! Then,

again, in the situation of the nests we are told, gravely,

^ The titmouse, haunting fruit trees and rocks, and

searching in cracks and crannies for insects, is natur-

ally led to build in holes where it has shelter and

security, while its great activity and the perfection of

its tools (bill and feet) enable it easily to form a beau-

tiful receptacle for its eggs and young I

'

But Mr. Wallace begins to feel an awkward diffi-

culty—viz., that the swallow, or the wren, or the finch,

or the tit, build all their nests in the same situation,

of the same form, and with the same materials as their

forefathers and immediate progenitors have done, with-

out even having had the opportunity of imitation, like

the human being. How is the difficulty to be got

over ? First of all lie denies the truth of the ahove,

as I have given it. He says it is ^ always assumed

without proof and even against proofs Cage-birds do

not build nests, like those which they do when at

liberty; and he thinks little ^Pecksy ' and ' Topsy>
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learn how to build their nests when they are living

in them! In case I should not be believed, I will

give his own words ; and mind , I am quoting all this

simply because the paper has been commended by Dr.

Hooker, the President of the great British Association

for the Advancement of Science.

Mr. Wallace says :
^ During the time they [the

young birds] are learning to fly, returning often to the

nest [a false fact in natural history, as every school-

boy knows—birds seldom or never return into a nest

they have once left], they must be able to examine it

inside and out ! [as though they were going to pass

through a competitive examination], and as their daily

search for food invariably leads them among the mate-

rials of which it is constructed [another awful blunder

in natural history], and among places similar to that

in which it is placed [another awful blunder], is it so

very wonderful that, when they want one themselves,

they should make one like it ?
'

This puts me so much in mind of the wonderful

whale story introduced by Mr. Darwin in his first

edition, but prudently mthdrawn in the second, of

bears swimming about with their mouths open, catching

flies, being gradually converted into whales, that I am
inclined to think Mr. Wallace is ambitious of a similar

immortality in trying to make us believe his wonderful

tales of the. self-education of young tom-tits.

Mr. Wallace does not believe in instinct because

it must be innate, and therefore disturb ^ Mr. John
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Stuart Mill's sensationalism and all the modern

philosophy of experience.' Mr. Wallace, however,

thinks that birds' nests are built by the same mode

of reasoning as that used by man in building his

houses I 'I simply hold that the phenomena presented

by their mode of building their nests, when fairly

compared with those exhibited by the great mass of

mankind in building their homes, indicate no essential

difference in the kind or nature of the mental faculties

employed !

'

I have dealt with Mr. Wallace's arguments on their

merits, and I have condemned them. Before conclud-

ing, however, let me do justice to that gentleman. In

his later writings he has separated from Mr. Darwin

at an all-important point—viz., the Creation of Man.

Mr. Wallace does not believe that ^natural selection'

could have effected this great work. His reasons for

this are most potent ; but I may say, en passant, they

are equally applicable to the whole cycle of created

things.

It is found, and will be demonstrated further on,

that the difference between the brain of the savage

and the civilized man, in size, is not great ; and Mr.

Wallace makes the pregnant remark that, as the

savage has a larger brain than his needs require, it

could not have been produced by natural selection.

He also refers to the nakedness of man's skin, and to

the different construction of his feet and hands, asking

how, even though the construction of the hand and
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foot might have assisted the animal to stand erect, of

what use would the erect posture be to the animal ?

He also alludes to the human larynx and ear, the

latter of which is treated at leno-th further on. Most

thankful ought all scientific men be to Mr. Wallace

for these unanswerable teleoloo;ical remarks.^

But a word about the brain of the savage being

larger than his needs. Mr. Mivart would call this

' anticipatory development.'

Does it not read to us another and a grander lesson ?

Does it not tell us that the savag-e has organs of mind

which require development by education and civilisa-

tion ? Can any language be plainer than that shown

by the brain of the savage ? Does it not show that

these beings are not to be slain and exterminated

because they are savage ? Ay—plainer, I say, than

language can describe or eloquence illustrate does

this grand biological fact tell us that the savage has

the means given him by his Creator by which the

blessings of education can evolve within him the

thoughts, the feelings, the actions, the responsibilities,

and the hopes of civilisation.

' 'Natural Selection^ p. 322 et seq.
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CHAPTER XXI.

THE VARIATION AND NATURAL SELECTION
ARGUMENT, CONTINUED.

Mr, Darwin^s Supporters—Professor Huxley.

Professor Huxley's high position in the scientific world.—Has failed to

prove the truth of Evolution.—Does not entirely accept the hypothesis

of Darwin.—PoUows Hakel and Herbert Spencer.—Embryology his

great basis of argument.—Universality of oviparous reproduction.

—The point disputed.—Protozoa.—Fishes in the earliest strata.

—

Had the A^ertebrate type thus early been evolved ? — Agassiz'

opinion.—Closeness of structural affinity.—Supposed similitude of

embryonic forms.—Difference between Man and Apes.—The greater

difference between the highest and lowest Quadrumana disproved

from Professor Huxley's own figures.—Objection to the Ape-Man

evolution theory.— Mr. Huxley's psychological criticisms.— His

illustration of reason and instinct unsound.—Objection to Mr. Hux-

ley's style of argument.—The nature of the present contest, and

the necessity for mutual forbearance between the advocates of

opposite theories.

I NEED not say that this distinguished man stands

foremost in the Darwinian and evolutionistic school.

And Professor Huxley is a very different man from

the crowd who write in our scientific journals, or are

learned in the mysteries of pigeon rearing and all the

tricks by which chickens and bull-dogs are made to vary.

Professor Huxley is a distinguished teacher of

biology. He is a man of great originality of thought.
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a clear and able writer, and thoroiiglilj conscientious

in all that he says and teaches.

But, with all this, he occasionallj allows his almost

passionate belief in evolutionism and Darwinism to

make him unjust to his opponents. Notably is this

shown in the commencement of his recent article in

the 'Contemporary Review' (Nov. 1871), in which

he remarks :

—

^ And as time has passed by a happy change has come

over Mr. Darwin's critics. The mixture of ignor-

ance and insolence which at first characterised a lars^e

proportion of the attacks with which he was assailed,

is no longer the sad distinction of anti-Darwinian

criticism. Instead of abusive nonsense, which merely

discredited its writers, we read essays which are, at

worst, more or less intelligent and appreciative ; while

sometimes, like that which appeared in the " North

British Review" for 1867, they have a real and perma-

nent value.'

I am sorry that Mr. Hnxley should have written

the above passage, because the words ' ignorance,'

* insolence,' and ' abusive nonsense-' are not terms

which ouo^ht to be used in a scientific criticism. Fur-

ther, they are manifestly unjust and untrue, for the

opponents of Darwinism are among the highest men in

the ranks of science—viz., such as Agassiz, Flourens,

Owen, Haughton, &c.

The opinions of these men have hardly ever been

noticed by the Darwinian school, and, in fact, it was
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only when two writers who may be termed seceders

from its philosophy come forward, that Mr. Huxley

rushed to the rescue. Like a skilful general he saw

the significance of a virtual surrender by such men as

Mr. St. George Mivart and Mr. Wallace.

" Mr. Huxley's position in the Darwinian school is

somewhat anomalous. In his principal work upon the

question he remarks :
' I adopt Mr. Darwin's hypo-

thesis, therefore, subject to the production of proof

that physiological species may be produced by selective

breeding, just as a physical philosopher may accept

the undulatory theory of light subject to the existence

of the hypothetical ether.' ^ This was published in

January 1863, but in November 1871 the missing link

had not been supplied, and yet we find Mr. Huxley

expressing himself thus :

—

' The gradual lapse of time has now separated us by

more than a decade from the date of the publication of

the *^ Origin of Species," and whatever may be thought

or said about Mr. Darwin's doctrines, or the manner

in which he has propounded them, this much is certain,

that in a dozen years the " Origin of Species " has

worked as complete a revolution in biological science

as the " Principia" did in astronomy ; and it has done

so because, in the words of Helmholtz, it contains

an " essentially new creative thought." ' ^

But Mr. Huxley goes much farther than the above

* Man^s Place in Nature, p. 108.

* Contem;porary Eeview, Nov. 1871.
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partially expressed belief in Darwinism, and this may-

explain how he comes to be the great champion of the

hypothesis, although but a partial believer in its truth.

He is a firm and uncompromising disciple of the

doctrine of evolution, as formularised by Herbert

Spencer and taught by Hakel.

His opinions are best expressed in his own terse

language :

—

' But now, leaving Mr. Darwin's views aside, the

"whole analogy of natural operations furnishes so com-

plete and crushing an argument against the interven-

tion of any but what are termed secondary causes in

the production of all the phenomena of the universe,

that in view of the intimate relations between man and

the rest of the living world, and between the forces

exerted by the latter and all other forces, I can see no

excuse for doubting that all are co-ordinated terms of

nature's great progression from the formless to the

formed—from the inorganic to the organic—from

blind force to conscious intellect and will.' ^

Nothing, then, can be more explicit than the expo-

sition of Mr. Huxley's views ; but, until the missing

link be found, which according to the experiments

of Flourens it never can be, his position must remain

anomalous. Mr. Darwin's ' new creative thought

'

cannot have any sound influence in biology, even if all

other parts be true, unless ' physiological species may

be produced by selective breeding.' Therefore I think

* Op. cit. p. 108.
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we may logically decide that the value of his hypo-

thesis is inferior to the ^ Principia ' of ISTewton.

No man in these enquiring days will long or perma-

nently maintain a high position in the scientific world

who constantly dogmatises upon an unproved hypo-

thesis, on the assumption that it is true when the

essential elements of its truth are wanting.

The question is : Can evolution, as it is understood

by the Darwinian school, be proved ? Can matter, by

virtue of an inherent potentiality, and by secondary

laws, evolve itself from the ^ formless to the formed,'

and so transmute, during ages of time, a mollusc into

a fish—a fish into a mammal—and a monkey into a

man?

The onus prohandi of these great queries siu'ely

rests with those who answer them afifirmatively. I

confess that I have never yet heard a single proof

established in their favour, and, until proof is given,

it would, I think, be far more creditable for scientific

men to confine themselves to a solution of the real

issue.

Having stated this as my opinion, I freely admit

that Mr. Huxley has expressed his own convictions

with perfect good faith, and argued his case with most

consummate ability ; and if good faith and consummate

ability and high standing in the scientific world could

have settled the question, it must have been settled

long ago.

But let us at once examine the basis of his faith.
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The first facts upon which Mr. Huxley relies to

establish his case are derived from embryology.

I have already expressed my own views upon the

subject, but, at the risk of recapitulation, I must go

over some of the arguments again.

Mr. Huxley says

—

1. ^ All animals, except the very lowest, commence

their existence as an eofor.'

Now, the exception here is far more important than

the rule, inasmuch as it aifects the great class of

animals which must have existed, according to the

evolution hypothesis, in the earliest periods of life upon

the globe. I mean the great sub-kingdom of minute

orojanisms—the Protozoa.

The Gregarinidae, among the smallest of known

animals, are not propagated by eggs ; but their mode

of reproduction is well known.

Two of the creatures, which canonl}^ be seen by the

aid of a microscope, unite together—become mingled

into one cell, which divides into two distinct parts, and

each part separately develops its progeny. The two

parts become one cell again, which bursts and distri-

butes its young into the world. The great class of

Infusoria are propagated by self-division or buds. The

Rhizopoda or Amoebiform bodies, which include the

Foraminifera and the early architects of the founda-

tion of the earth's crust, viz., the Eozoon Canadense^

and the Radiolaria, so well described by Huxley him-

self, are propagated in the same way ; while the minute

T
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cell which constitutes the gemmule of the sponge has

organs of locomotion by which it swims about until

it finds its resting-place.^ These facts are well known,

and therefore Professor Huxley's remark that further

inquiries may remove the apparent exception is hardly

admissible as an argument, while the whole facts tell

r strongly against his theory, for they prove that the

plan of creation in the lowest forms of life is different

from that adopted in the higher, although we have

already seen that the higher and lower and lowest

forms of life occur in a fossil condition in the earliest

known fossiliferous strata mingled one with the other !

And I might take my stand here and say that this

plan of the development of the earlier form of life is

fatal altogether to the assumption of continuous evolu-

tion. Perhaps, however, I should be accused of

shrinking from meeting its supporters on higher

grounds. Well, then, in the sub-kingdom Coelenterata

—among the Hydrse, for instance—we find that eggs, or

ova, are first introduced as one of the means of propa-

gation ; but not only is this not the sole means, but we

find that all through the sub-kingdom, and even into the

Annulata, propagation may be accomplished by a

species of budding without any sexual influence at all.

So that the statement of Mr. Huxley that all animals,

with a few exceptional cases, originate from an egg is

not true in fact, and this is a very important break i n his

-evolution series. Whence came the fishes pointed out

' Bree's Lower Forms of Life.
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by Agassiz as having existed contemporaneously with

species of all the invertebrate sub-kingdoms in what he

calls the Taconic, or Sub-Cambrian, strata ? This is

the extreme limit of known geological strata in which

life is found to have existed. Will Professor Huxley

maintain for a single moment that in those remote

spots in the vista of time—so remote that human

reason cannot grasp or realise the distance—that the

vertebrate skeleton had already been evolved yrom the

invertebrates among which it is known to have existed ?

Crabs or lobsters, worms, cuttle-fish, snails, jelly-

fish, star- fish, oysters, the polyps lived contempora-

neously with the first known vertebrate animal that

ever came into being—all as clearly defined by unmis-

takeable ordinal or special characters as they are at

the present moment. And why, let me ask, does Mr.

Huxley pass through the three lowest vertebrate divi-

sions and more than half way up the fourth to illus-

trate the development of the embryo in the Qgg'^

Simply because the nearer we bring two individuals in

the series to each other, the more similar is the

* method ' of their development.

Has not Agassiz finely pointed out that the

skeleton of the fish had been created with special

reference to man himself? Is not the same plan

pursued throughout in the development of the verte-

brate series ? Why, then, take such elaborate pains

to show us that the embryos resemble each other at

different periods of their erabryogynal existence ?

T 2
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Could it possibly be otherwise if the remark of Agassiz

be true ? Creation is not by chance but by system,

not by physical but vital laws ; not the result of corre-

lated force, but the product of intelligent and design-

ino; mind.

2. The study of development affords a clear test of

closeness of structural affinity.

And upon this postulate Professor Huxley attempts

to prove that ' the mode of origin and the early stages

of the development of man are identical with those of

animals immediately below him in the scale : without

a doubt he is far nearer in these respects to the ape,

than the apes are to the dog.'

• Of course, the higher the organisms go up the scale,

according to the evident plan of creation, the more

do they resemble each other during development and

in maturity. But the truly wonderful fact is kept

in the background altogether by Mr. Huxley, viz.,

that these embryos, though so much alike, become

developed into beings altogether different. What-

does this prove? Why, that the assumed likeness

is not real. Each shapeless mass contains within

itself the powers of development into two distinqt and

differently formed living things. This cannot be by

the mere application of physical laws. There is some-

thing beyond which neither Mr. Huxley nor any other

scientific man who ever lived can understand. And
that something—the Why ?—puts Mr. Huxley alto-

gether out of court. No explanation upon the known
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laws of physics can explain why those two embryos—

that of the dog and the man, or the ape and the man

—

which Mr. Huxley tells us are at certain periods so

much alike, shall become afterwards developed into

complex structures so different between the dog and

the man, and intellectual faculties so widely apart

between the ape and the man.

If they are, as Mr. Huxley says, at certain points

exactly alike, then their development must be owing to

the direct operation of supernatural causes. If they

are only alike in external appearances, but totally

unlike in their internal characters, then there is no

force in Mr. Huxley's analogies, and all his labour to

prove evolution from embryology is a vain and useless

task.

There is nothing more surprising in Mr. Huxley's

attempt to prove his case than the confidence with which

he tells us the ^ startling ' fact that the young ape is

as far apart from the young dog as man is, while the

latter, till within a short period of the close of his

development, closely resembles the ape. ^ Exactly so !

the last touches to the great picture which so greatly

chansfe its character are unintellisrible to the amateur,

who looks on Avith wonder and surprise at the skill and

knowledge of the artist. And the last touches of the

* It must be remembered that the dog is excluded from Mr. Darwin's

line of human descent, and not only is the dog omitted, but all the

Cetacea, most of the fishes, all the birds, and all the mammalia, except

the lemurs and monkeys—all of which must have required, according

to evolutionism, separate lines of evolution. See Table, Frontispieee,
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Oreat Master Builder, who creates that which

man could have inherited from no animal in existence

—the intellect, the reason, the immortal and never-

dying soul—these are equally misunderstood by the

cold unimaginative speculating materialist, who looks

on with no feeling of pride, or of wonder, or reverence

at the stupendous fact which, though he cannot under-

stand, he yet endeavours, with a bold philosophy and

a baseless theory, to elucidate and explain.

It would be a waste of time to follow here Mr.

Huxley's elaborate comparison between the anatomical

structure of man and the lowest and highest of the

apes, but there is one statement much relied upon by

Mr. Huxley which requires some explanation, viz.,

that there is more difference between the highest apes

and the lowest of the Quadrumana than there is

between man and the highest apes.

Now I give a section of the skull of the lemur,

after Huxley himself, and a similar section of the

skulls of the gorilla and an Australian, the lowest

human skull, after Owen. In a moment it is rendered

evident that, as regards the size of the brain, his state-

ment is not correct. And size of brain is the chief

and all-important distinction between man and monkeys.

It is the difference between reasoning man and the

brute, as shown by the organ of reason itself. Mr.

Huxley may point out analogies and homologies in the

anatomical details which bring the organic structure

of the two forms very close to each other; but
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these are merely means to the same end which are

adopted to suit different modes of life and ^circum-

stances of existence.'

/^^

The lemur and the gorilla are monkeys, but man

is essentially, and eternally, and finally distinct from

both. Singularly enough Mr. Huxley, to prove

his argument, utterly abolishes Darwinism, for he

gives a section of the skull of a New World long-

tailed monkey, having a more capacious brain capacity

than the So-called man-like apes ! which are chiefly

distinguished by the broad and impassable gulf which
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renders man irreconcilably dissimilar. I need not

allude to Mr. Huxley's lecture upon Protoplasm, which

has been dealt with, unanswerably and unanswered, by

Dr. Stirling. In his most recent article in the * Con-

temporary Keview ' Mr. Huxley has written a defence

of the metaphysical aspect of Darwinism. As this

review is personally directed against two other indivi-

duals, I have no doubt but that we shall have equally

able answers from them, and therefore it will be un-

necessary for me to go at length into the subject here,

more especially as it has already been dealt with, and

must be further noticed in other parts of this work. I

may, however, discuss the mode of argument by which

Mr. Huxley attempts to evade the difficulty.

In order to prove that animals have the same

faculties m kind as man, he furnishes us with the

following illustration :

—

Suppose a keeper goes out coursing with a grey-

hound in leash, and a hare crosses the field of vision,

he becomes the subject of those states of consciousness

we call visual sensations, and that is all he receives

from without. Sensation gives rise to thought—first

of the object which is at a certain distance, then of the

object which memory tells him is a hare. Then follows

an emotion—a desire to possess the hare ; then a

volition and an act—the loosing of the greyhound

from the leash. And in these intellectual operations

we have, as in every other, two sets of successive

changes, one the physical basis of consciousness, which
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for the sake of clearness in discussion Mr. Huxley

calls ' neurosis
;

' the other consciousness itself, which

for the same reason he terms ^ psychosis.' The former

is or may be followed in all its complexities by the

anatomist and the physicist; the latter can only be

known to the man himself.

When the keeper was first trained to his work,

every step in the process of neurosis was accompanied

by a corresponding step in that of psychosis, or nearly

so ; but with practice, though all the steps of the

neurosis remain, the psychosis in a great measure

vanishes. The loosing of the dog follows unconsciously,

or, as we say, without thinking about it, upon the sight

of the hare.

Now the acts performed by the keeper in the first

instance, viz., neurosis and psychosis, constitute ratio-

cination ; and Mr. Huxley asks, * Do they cease to be

so when the man ceases to be conscious of them ?

'

And Mr. Huxley says this depends upon what is the

essence, and what the accident of these operations.

To elucidate his meaning, I will quote his own

words exactly :

—

^ Now ratiocination is resolvable into predication,

and predication consists in making in some way the

existence, the co-existence, the succession, the likeness

and unlikeness of things or their ideas. Whatever

does this reasons ; and if a machine produces the

eflPects of reason, I see no more ground for denying to

it the reasoning power because it is unconscious, than
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I see for refusing to Mr. Babbage's engine the title of

a calculatino; machine on the same s^rounds.'

And now let us see the conclusion which Mr.

Huxley draws from this reasoning :

—

* Thus it seems to me that a gamekeeper reasons,

whether he is conscious or unconscious, whether his

reasoning is carried on by neurosis, or whether it

involves more or less psychosis.

'And if this is true of the gamekeeper, it is also

true of the greyhound. The essential resemblances in

structure and function, as far as they can be studied,

between the nervous systems of man and the dog,

leave no reasonable doubt that the processes which go

on in the one are just like those which take place in

the other.'

In the dog, continues Mr. Huxley, the nervous

matter undergoes a series of changes precisely ana-

logous to those which in man give rise to sensation, a

train of thought, and volition.

Whether the psychosis is the same or not, Mr.

Huxley adds, it is impossible to say ; but at all events,

if we deny * that a dog thinks, there are no grounds

for believino; that he feels.' Now I think there can

be no difficulty in proving that the psychosis in the

man is totally different from that in the dog. The

gamekeeper, by a process of ratiocination, comes to the

conclusion that there is a hare before him, which can

run faster than he can, but which he desires to catch.

The dog, by its instinct, which has been developed
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more and more as lie grew up from a puppy, sees what

it knows is its natural prey, wliicli it has a desire and

means of catching. Keasoning man makes use of the

instinct of the dog, which he has trained by his reason

to attain great speed; and he therefore gains his object

—the possession of the hare.

There is no more reason exhibited on the part of

the dog in Mr. Huxley's illustration than there is in a

dog running out of its kennel to get its food. If the

dog cannot catch the hare, he gives it up as a failure

;

he does not, if left to his own devices, employ another

dog to run faster than he does, which would be an

act of reason like that of the gamekeeper. Again,

although the man may do a reasoning act uncon-

sciously, as Mr. Huxley says he does, as the result of

education, there is no ground whatever for placing

this unconscious reasoning upon the same level as the

instinctive one of the dog. Mr. Huxley says that if a

machine produces the effects of reason he can see no

more grounds for ' denying to it the reasoning power,

because it is unconscious, than for refusing to Mr.

Babbage's engine the title of calculating machine on

the same ground.'

Surely this is unsound reasoning. In the one case

the man reasons out a result, and by practice repeats

it without going over it again. The ' reasoning

machine ' would be merely the reflex of man's reason,

acting by and in consequence of that reason. We
might as well say that a musical box was a musician.
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and a composer of music, because it unconsciously

performed a piece of music composed and adapted to

its machinery by a musician. It matters not to the

argument whether Descartes' opinion is true or not,

that all animals are mere machines and devoid of

consciousness. The question is, are man's mental

powers different from those of brutes. Say that the

latter acts by instinct ; it is quite possible, and all

analogies are favourable to the supposition, that the

* neurosis ' necessary for human ^ psychosis ' may be

in part the same as that which produces instinctive

actions. Seeina: that the result is so widelv different,

surely it cannot with any propriety be argued that

such partial similarity gives to ^ their reasoning pro-

cesses a fundamental unity.'

Mr. Huxley asks, ^ If monkeys are capable of sen-

sation, emotion, and volition, why are they denied

thought (in the sense of predication) ?
'

Our answer to this is simple enough, and ought to

be conclusive enough ; but I do not expect that any

answer will satisfy Mr. Huxley, who remarks, ' No

answer has ever been given to these questions.'

But surely we cannot give to monkeys a ' psychosis

'

which we know they do not possess. If monkeys do

not reason in the sense that men do—and Mr. Huxley

will hardly affirm this—surely it shows that sensation,

emotion, and volition are not sufficient to constitute

reason.

The reviewer in the ' Quarterly,' whose psychology
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is severely condemned by Mr. Huxley, defines the

special mental powers of man to be * self-consciousness,'

and ^the reflection upon our sensations and percep-

tions, and asking what they are and why they are

'

—Reason.

None of these qualities given to animals by Huxley

are included in the definition ; and therefore Mr.

Huxley, departing from that good taste which ought

to mark the discussion of science, becomes personal,

and indulges in language which is quite unjustifiable.

' Nay,' says Mr. Huxley, ' what becomes of an average

country squire or parson ? How many of these worthy

persons, who, as their wont is, read the " Quarterly

Review," would do other than stand agape if you

asked him whether he had ever reflected what his

sensations and perceptions are, and why they are ?
'

This is not the recognised mode in which scientific

discussions are carried on. Mr. Huxley evidently

misconceives the meaning of the writer's definition,

and then casts a most unworthy and unjust slur upon

the mental condition of a class of men who, with few

exceptions, are quite able to meet Mr. Huxley on his

own ground, although they may not be able to discern

clearly that there is no fundamental diiference in the

mental qualifications of men and brutes.

On the whole I do not think that Mr. Huxley has

added much to the proofs of Darwinism, He seems

to lack the requisite calmness of temper to argue the

question with equal fairness to those who agree with
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liim, and those from whom he differs. After all there

is a certain amount of respect due to the feelings, nay,

even to the prejudices of our opponents in scientific

discussions. Sound opinions lose nothing by being

enforced with calmness and consideration for others,

and if a different line is taken people are rather apt to

look upon the aggressor as too self-confident both of

his position and abilities. Neither do I think that

Mr. Huxley has added any proof that the evolution of

livino; thino^s is the true mode of the incoming; of

species. It will be noted, however, that there are two

distinct kinds of evolution advocated by different

schools. That which is taught by Mr. Darwin, Mr.

Huxley, and Mr. Herbert Spencer is founded upon

the operation of physical forces and secondary laws,

without the supervision and guidance . of an exterior

power. The other kind of evolution is adopted by

Owen, St. Gr. Mivart, and such able wTiters as the

reviewers of Darwin's work in the ' Edinburgh ' and

* Quarterly Reviews ' for 1871 ; and this is simply an

expression that evolution is the mode of creation, and

that the Creator is the ever-present and guiding

Power by which it is perfected, and that such evolu-

tion may occur, and probably does occur, per saltum.

Now I do not believe that either kind of evolution

is susceptible of proof; the latter, however, has much

more to commend it to consideration than the former,

arid facts may hereafter give it that scientific precision
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whicli is requisite to establish it as the mode of crea-

tion. It will however still be special in its character.

All facts however—all probabilities—all proofs are,

in my opinion, opposed to the evolution from ^ blind

force to conscious intellect and will '—or that which is

the result of ^ chance variation,' or the mere ^ Integra-

tion of matter.'

If the Creative Power does not preside over all the

changes of His creation, if He does not guide, direct,

and mould into shape, and call into being every living

thing in the vast world, there cannot be the slightest

probability that He endowed the primordial speck,

from which they tell us all things have been evolved,

with the potentiality of creating, as it were, all living

structures in the world. Nor, on the other hand, will

the great question be more readily solved by any one

ignorant of science raising difficulties and assuming that

the facts of science are untrue, because they appear to

be opposed to revealed truth. A wider margin must

be given to those who investigate the recondite

mysteries of Nature, and the most liberal construction

must be placed upon their deductions, if they at first

do not appear to square with our own convictions.

There is a struggle going on, but it is between the ad-

vocates of truth—not a war of bigots. Let us not

carry our gifted reason beyond its limits, or attemj^t to

solve erudite questions far beyond its reach. The

history of the past gives us a rational hope that this
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reason may become still more gifted^ and then we shall

require no second light, nor higher intellect to explain

much that is now dark. Science and religion, twin-

sisters as they are, shall no longer be divided by doubt

or mistrust ; and the pride and self-glory now so

apparent in even the loftiest efforts of human genius

will pale before the grand light which truth shall send

into every corner of the Earth.
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CHAPTER XXIL

THE VAEIATION AND NATUEAL SELECTION
ARGUMENT, CONTINUED.

Mr. Danvin's 8up2)07'ters.

Sir Charles Lyell.—Conversion of Sir C. Lyell.—His labours great in

Geology.—Charm in his earlier writings consisting in their genuine

teleological tone.—The 10th edition of the ' Principles.'—The scene

changed and the charm gone.—M. Gaudry.—His fossil discoveries.

— Sir C. Lyell's comments thereon.— Facts in favour of Darwinism
divided into five heads.—The Dryopithecus.—The Mesopithecus of

Pikermi.—Difference between species defined by man and those de-

fined by Nature.—The great law of species.—Absurdity of drawing

great conclusions from slight or assumed differences between fossil

and recent forms.—Illustration.—Variation in Time more or less

constant as to size.—Hakel's ' Origin of Man.'—Sir C. Lyell's doubt-

ful phraseology.—Mammalia, absence of, in far distant islands.

—

The Navara Lizard.

I HAVE pretty well exhausted the practical writers on

Darwinism who have been considered to have advanced

the argument during the last ten years. At all events,

it is not necessary to dwell upon the lesser lights who

glean their knowledge of science from the pigeon-loft,

and essay deep onslaught upon special creation from the

every-varying and endless changes which occur in the

top-knots of Polish chickens or the spangled plumage

of gold and silver Hamburgs. I turn to the Geo-

logical Record and will endeavour to cull from the

u
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pages of the stone book any facts which have told in

favour or otherwise of Darwinism since the publication

of the ' Origin of Species.'

The conversion of Sir Charles Lyell is, on the face

of it, a great fact for Mr. Darwin. In all his edi-

tions of the ^ Principles of Geology ' up to the tenth,

he looked upon geological phenomena and geological

facts as proving the fixity of species and their special

creation in time. In the tenth edition, just pub-

lished, he announces his change of opinion on this

subject and his conversion to the doctrine of develop-

ment by law.

As in the ' Origin of Species ' Mr. Darwin admitted

that geology was his weakest point, the accession to

his party of the Nestor of geologists—the man to whom

the present generation is more indebted than any other

for all that is known of geology in its advanced stage

—must have been a great triumph, and was sufficient

to justify the allusion made to it by Dr. Hooker in his

address at the Norwich meeting of the British Asso-

ciation.

I must confess that a tinge of regret passed through

my mind when I saw the veteran form of this fine

old man walk up the geological section room, and

when I thought of the pleasure with which in past

days I had read his works and imbibed the healthy

tone and spirit in which they were written. I felt, I

say, a tinge of regret when I reflected that such a man

could, in the maturity of his age and fame, have
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forsaken the ' principles ' of his youth, of his manhood,

and of his prime.

The charm with which years ago I had read the

' Principles of Geology' had passed away, and it was with

a feeling of melancholy that I reflected what the future

would think of the great geologist's transmutation of

thought.

Let us, however, look into the tenth edition and ask

the important question. Has this change of opinion

added one single link to the chain of reasoning by

which the advocates of progressive development and

blind force evolution try to prop up their creed? I

think not. Sir C. Lyell has recapitulated all Mr.

Darwin's principles, and has added all that he knew

which he thought might support his old friend's views.

But the tenth edition of the * Principles ' adds no new

prop to the already tottering heresy. It does nothing

to supply the missing links by which the stone book

ought to prove the truth of evolution. It takes refuge

in the now old old story, that the records of that

stone book are imperfect—although Agassiz, as we

have seen above, has proved how much richer in species

the old strata are than the present seas.

In spite of the great researches displayed by the

magnificent works of the Palseontographical Society

—

in spite of the proof adduced by Agassiz that the

lowest fossiliferous strata contained representatives of

all the typical animal structures known in the great

animal sub-kingdoms—in spite, in fact, of the well-

u 2
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known riches of geologj—we are again told that its

records are too imperfect to have any weight in solv-

ing the mystery. The following are, however, the

principal facts recorded by Sir Charles. M. Gaudry

has written a treatise, and Sir C. Lyell, with the

avidity of a new convert, has seized upon him to prove

that geology shows us intermediate forms between the

Upper Miocene and living mammalia.

* Having myself,' says Sir C. Lyell,^ ^ had the ad-

vantage of seeing the original specimens collected by

this zealous geologist, and now in the museum of Paris,

and having had the connecting links supplied by species

obtained from other parts of the world laid before me,

I have been able the more fully to appreciate the force

of the evidence appealed to in favour of transmutation.'

These facts in favour of Darwinism are

—

1. Animals with a proboscis have been arranged

in chronological order in the form of thirty distinct

species, ' beginning in the Middle Miocene and con-

tinued through those of the Upper Miocene of Ava,

the Sewalik Hills, Pikermi, and Eppelsheim, to the

Pliocene forms of Southern India, Italy, and England

;

finally to the Post-Pliocene or quaternary species of

Europe and America, till we end with the two existing

elephants of India and Africa.'

2. Fifteen extinct species and ^\q existing ones

of the rhinoceros are tabulated in the same form.

3. The horse is traced from the Upper Miocene ot

^ Princi'ples, ii. p. 482
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France, Germany, Greece, and India, through the

Pliocene and Post-Pliocene of Europe, India, and

America, to the living horse and ass.

4. The Pig family have also shown ample materials

in illustration of the same law of a gradual change of

structure.

5. Even the Quadrumana are beginning to afford

proof of the manner in which the existing apes have

ramified from their extinct prototypes, although our

information respecting them, whether from Pikermi

or elsewhere, has been almost exclusively hitherto

derived from extra-tropical latitudes, where there are

now no living representatives of the order. ^ Only

fourteen species of the ape and monkey tribe have as

yet been detected in a fossil state, and each of these

has usually furnished but a few bones of its skeleton

to the osteologist ; yet they have not failed to throw

much light on the transmutation hypothesis.' (P. 483.)

^ The Dryopithecus of the Miocene south of France,

specifically distinct from any ape now existing, comes

so near the living gibbon, or long-armed ape, as

not, according to Owen, to deserve separate generic

rank.

^ All the other fossils of Europe and Asia have an

affinity to living species or genera of the Catarrhine

division, and those of America found in Brazilian caves

to the Platyrrhine.' (P. 484.)

Sir C. Lyell then quotes M. Gaudry's rhapsodies,

because the Mesopithecus of Pikermi differs from
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any fossil types in having skulls like tlie lining

Semnopitheci of India, and limbs like those of the

Macaques. And then M. Gaudry exclaims, ^ How
clearly do these fossil relics point to the idea that

species, genera, families, and orders, now so distinct,

have had common ancestors !

'

Now, the great error which is committed by M.

Gaudry, by Sir C. Lyell, by Mr. Darwin, and others

of the school, is this—they have made no diiFerence

between the species defined by man and those which

are defined by Nature. In classification, as pursued

by man, every little alteration in external character or

habit is deemed sufficient to constitute a species ; but

Nature has nowhere created two organic beings exactly

alike, and we frequently witness variations or sports

which make her productions still more unlike each

other. She has, however, instituted a grand law,

which riourens has tersely expressed :
^ Continued

fecundity marks the species, but limited fecundity

marks the genus.'

Mr. Darwin has not been able to disprove this

axiom, and therefore he is, according to Mr. Huxley

even, altogether out of court.

But how absurd it is to take the bones of a series

of monkeys, or other animals, in a fossil state, and

attempt to prove the theory of transmutation from

their real or assumed difference from living forms !

Let me illustrate this. Suppose we take the mem-

bers of the British Association who will meet to-

gether next year^ ^d measure tlie length, breadth
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width, and circumference, and calculated brain-capacity

of each member ; let us carefully measure the length

of each member's nose, arms, hands, fingers, legs, feet,

and toes; let us note down the colour of their hair

and its consistency, of their skin, eyes, and the hirsute

or nude condition of the former. Why, with these

data, we shall find at least fifty different species formed

according to the plan pursued by M. Gaudry and

Sir C. Lyell in determining the different specific

characters of the Miocene and existing monkeys ; and

yet no one doubts the members of the British Asso-

ciation being one species.

Again. Let us imagine for a moment that the whole

inhabitants of the world were to be momentarily de-

stroyed except the British Association, and that these

learned savants were permitted to enjoy a millennium

of scientific research. How many species would they

make out of the human fossilised race at the end of

their millennium ?

And suppose that these savans, during their millen-

nium, were to be altered slightly by variation, as we

see the Americans alter from the English ; would they

not with triumph produce a paper proving that they

were descended from the fossilised species of men,

but that they showed distinct signs of transmutation

—for one series of fossils had longer legs or arms, or

broader or longer skulls than their living prototypes ?

And yet this is exactly the argument assumed by Sir

C. Lyell, on the authority of M. Gaudry, to prove the

transmutation of apes.
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How variation in time affects a species, I am able to

sliow from fossils in my own possession.

At the Norwich meeting, the Rev. Osgood Fisher

read a paper upon the Norfolk Drift ; and he described

the upper of the three layers as identical with the fos-

siliferous fresh-water clay-beds at Walton-on-the-Naze

in Essex ; and he assigned a probable age to this

formation of somewhere about 110,000 years.

Now, I have fossils found together in this bed at

Walton : elephants' tusks and teeth, skulls and horns

of the Irish elk {^Megaceros hibernicus), bones of Bos

primigeniuSf and teeth of the woolly rhinoceros (^Rhino-

ceros tichorhinus)—all extinct species ; but among them

I have two fine frontlets, one of them with horn cores,

of the Bison priscus or Auerochs, representatives of

which are still alive in Europe, viz., in the Caucasus

and Lithuania.

Professor Owen says ^ that the fossil species does

not structurally differ from the living one ; but my
fossils prove that the ancestor was larger than its

living descendant: in other words, in 110,000 years

the species has from various causes become degenerated,

and will probably, judging from analogy, in a few

hundreds of years die out. But we do not see here

any sign of transmutation. External causes have

altered the size of the creature, but its specific dis-

tinctness from its congener, the buffalo^ remains the

L * Fosail Mammalia^
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same in the living as it is shown to be in the fossil

remains

But the savants to whom I have alluded have been

anticipated. Professor Hakel, of Jena, has already

divided the human race into no less than ten different

species, and has given his view how they have been

' evolved.' I copy the following from the ' Quarterly

Journal of Science ' for 1868.^

' In the first essay, " On the Origin of Mankind," the

author gives his reasons for inferring that Man has

come into being by a process of development from the

lower animals ; and he regards the importance of the

" Lamarck-Darwin " hypothesis as precisely equivalent

to that of Copernicus and Newton's system of astro-

nomy ; for, while the latter proved the error of the

old geocentric system, so the former shows the falsity

of the Anthropocentric belief that looks upon man as

the centre of an animate world created only to supply

his wants.

^ The second essay, " On the Pedigree of Mankind,"

contains the author's opinion of the line in which

man's development from the lower animals took place.

Commencing with Amphioxus, and proceeding through

the lampreys and the extinct allies of the sharks to

the Lepidosiren, thence through Proteus and its con-

* Dr. Hakel on Origin of Man. From ' Ueber die Entstehung imd
den Stammbaum des Menschengeschlechts,' by Dr. Hakel, in the ScvmU'

lung gemeinverstandlicher wisscnschaftlicJier Vortriige, herausgegeben

von Kud. Virchow und Fr. v. Holtzendorf, Serie iii. Hefte 52, 53. 1868.
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geners to the Tritons and Salamanders, and then to

the Monotremata (Ornithorhynchus), the line then

passes through the Marsupials, the lemurs, the Old

World monkeys (Semnopithecus, &c.), and the anthro-

poid apes (orang, gorilla). As will be seen further

on, this is precisely the line taken by Darwin.

' All the existing varieties of man the author regards

as having come from one stock, but that original race

he considers to be now extinct. He also believes that

the various races have the same value as natural his-

tory species, and as species he describes them. They

are the following :

—

' I. Homines ulotrichi : Men with woolly hair and

long heads.

1. Homo primigenius . Ape-like men, now extinct.

2. H. Papua . . . Papuan species.

3. H. hottentottus . . South African species.

4. H. Afer .... Central African species.

' II. Homines lissotrichi : Men with smooth hair

;

heads long, short, and of medium proportions.

5. Homo alfurus . . New Holland species.

6. H. Polynesius

7. H. Arcticus .

8. H. Mongolicus

9. H. Americanus

10. H. Caucasicus

Malayan species.

Polar species.

Yellow species.

Red species.

White species.

He does not deny that it is sometimes difficult to

draw the line between these groups^ but observes that
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the same difficulty exists in treating of species belong-

ing to other groups of the animate world.' ^

Sir Charles Lyell has told us that Linnseus could

not distinguish man generically from the ape. Had

Linnjeus taken into his calculation the peculiar ana-

tomy and function of the human knee-joint, the pecu-

liarly and adaptively curved spine which enables man

to stand upright, and the grand cerebral differences^

he would have had no difficulty in placing man by

himself, the sole representative of the genus Homo,

the highest effort of creative power among living things.

Sir C. Lyell does not shine as a transmutationist, and

every now and then we find him turning back to the

old sentiments which gave a peculiar charm to his

former works. Take, for instance, one of his conclud-

ing passages : ^ But in whatever direction we pursue

our researches, whether in time or space, we discover

everywhere the clear proofs of a Creative Intelligence,

and of His foresight, wisdom, and power.' ^

Strangely contrasted with this fine passage is the

following hesitating, doubting, uncertain expression of

transmutation (the italics are mine) :
—

' There must

ever have existed, according to the theory of natural

selection, all the transitional forms between the two

extremes ; but these forms may have died out for

want of favourable conditions, or may have been

absorbed into one or other of the extremes ; which

* Quarterly Journal of Science, October 1868, p. 551.

* Op. cit. p. 613.
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last may be able to maintain their ground, on the

principle before alluded to.'
^

All this is a very weak kind of reasoning, but it

prevails throughout that part of the work which is

devoted to an exposition of Mr. Darwin's views. I

will select a few more instances from the chapter on

^ Insular Floras and Faunas,' considered with reference

to the origin of species :

—

' It is also possible that some volcanic islands may,

during or since the Miocene era, have been formed

and again destroyed within the area of the map (show-

ing the depth of the ocean between the eastern volcanic

archipelagos of the North Atlantic and the mainland).

They may have played an important part in promoting

the interchange of species between different archi-

pelagos, or between them and the continent.'

And with this uncertain strain he introduces us to

the animals in the above islands, which he wants to

prove have never been formed there by transmutation.

Mammalia.—These, as indigenous species, are all

absent, except bats ; but we do find in the Grand

Canary and Teneriffe islands no end of domestic

animals—camels, horses, asses, dogs, sheep, and pigs,

but no little squirrels, or field-mice, or weasels. Sir

Charles then quotes Pritchard to prove there were

no indigenous quadrupeds except bats in the Pacific

Islands, and in New Zealand only three,two bats and one

rat. Therefore, says Mr. Darwin, and therefore, re-

» Op. cit., p. 424.
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eclioes Sir C. Lyell, ' the absence of all mammalia in

islands far from continents is strongly confirmatory of

the origin of species by descent from pre-existing

closely-allied species.' (P. 412.)

But then why, with plenty of food in those islands

for the support of any number of mammals, did they

not flourish, and vary, and select, and have ^ survivals

of fittest,' and become, in fact, grand models of Dar-

winism ? Sir C. Lyell admits that those volcanid

islands were thrown up in the Miocene period, which

is an immense era down the vista of time. Why did

we not have evolved in those islands multitudes of

creatures, to live upon the good things there provided

for them ? And surely those islands, so long left to

themselves and to the operation of physical forces,

ought to have produced some of those intermediate

forms which would have displayed the links of trans-

formation.

Let us be just. Is the ' Tuatara or Navara Lizard,'

recently found in New Zealand, a case in point ? It

has, we are informed by Dr. Giinther, teeth-like pro-

cesses on the jaw-bones like the crocodile ; the teeth

proper are like the chisel-shaped incisors of a rat ; the

vertebrae are concave on both aspects like those of a

fish, and each rib has a process attached to it similar

to that of a bird ; and, says Dr. Giinther, these

peculiarities of structure are more significant ^ as the

animal occurs in a part of the globe remarkable for the

low and scanty development of reptilian life. The
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New Zealand of the present period is inhabited by only a

few (about nine) small species of generally distributed

geckos and skinks, and a single species of frog ; and

it is not probable that this small list will be con-

siderably increased by future researches. With more

confidence we may look forward to discoveries of

remains of extinct forms.' ^

This curious reptile was. in the Zoological Gardens

in November 1868 ; but, as Mr. Tegetmeier ('Field,'

November 7, 1868) says in characteristic Darwinian

language, ' it is, like the moa and dodo, slowly and

yet surely being improved out of existence by human

agency.'

I have no doubt but that the transmutationists will

make the most of this creature. We know at present

too little about it to say whether its evolving powers

are directed towards the bird or the rat, or whether, if

permitted to remain, it will not become more croco-

dilian, or degenerate backwards and become a fish

again ! If the New Zealand pigs will only let it alone

it will have a chance, in myriads of years, of arriving

at one or other of those conditions !

Such, then, is all the evidence which the Atlantic or

Pacific Islands can afford of the transmutation theory.

Under the most favourable circumstances possible to

conceive, their evidence upon the subject is entirely

negative. And I think we need not follow Sir C. Lyell

^ Transactions of 'Royal Society.
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any further in his tenth edition of the ' Principles.' ^

He has adduced but little which has not been equally

if not better said by Mr. Darwin. He has not added

any geological facts worth recording in favour of trans-

mutation, and he has left unanswered the proofs

adduced by M. Agassiz, that the geological record

is entirely in favour of the special creation of organic

beings upon a fixed plan, only altered by Divine Wis-

dom to adapt them to the ever-changing circumstances

of existence, and which display in every blade of grass

that grows, and every living thing that peoples the

earth, the waters, or the atmosphere, the marks of

a designing, ever-acting mind, and the eternal and

everlasting proof that the Creator is also the Pro-

vidence of the World.

^ The eleventh edition has heen published since the above was in

type. I have not seen it.
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CHAPTER XXIIL

THE DERIVATIVE DOCTRINE OF PROFESSOR OWEN",

Professor Owen's statement that he has held the doctrine of 'Deriva-

tion' for thirty years.—His present belief is in a Law of Variation

ah initio.—The Hipparion,—Professor Owen's vital difference from

Darwin.—His strong language towards Sir C. Lyell and Professor

Huxley.—Summary ofDifferences between Darwinism and Owenism.—

No stronger jproq/" of Derivation than of Darwinism.—Professor Owen's*

doctrine a surrender of outposts to the enemy.—He does not re-

move a single difficulty.—Difficulty or impossibility of the finite

mind grasping the Infinite.—The Vertebral type in time.—Method

in Creation.—The wisdom, the power, and the goodness of Ood.

—

Law not paramount to the lawgiver.—The Book of Nature a sealed

book.—Probability of the seal being broken.—Eules of action in

unravelling the great scheme.

In the concluding portion of the third and last volumeii

of the ' Anatomy and Physiology of Vertebrates/

published in December 1868, Professor Owen has

made a ' confession of his faith ' in regard to the ques-

tion of the ' origin of species.'

To all students of natural history, and particularly

of the works of the author himself, this ' confession

'

will cause but little surprise, for although the theory

of Professor Owen is somcAvhat different from that

' outcoming ' which they had been led to expect, yet

the frequent mention of a ^ secondary law ' in his writ-

ino-s, and his distinct assertion that he has held the

doctrine now enunciated for the last thirty years,
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shows clearly enough that such a ^ law ' was part of

the theory held by Professor Owen as to the ' origin

of species.'

Professor Owen now states that he believes in the

formation of species by secondary causes, acting con-

tinuously and progressively ; and although, as will be

seen, he does not discard the operation of an ever-

present creative intelligence in the changes he assumes

to occur in living organisations, yet he expresses his

disbelief in special creation, or as he, I conceive,

erroneously terms it, ^ miraculous creation.' He be-

lieves that all species have been formed by the slow

operation of a law of variation, imprinted upon matter

by the Creator in the beginning, and that all living

things have been produced by the operation of such

law in time, their position and uses in the world

having been pre-ordained by the Creator.

Professor Owen considers that the missing geolo-

gical link in one great chain of organisms has been

found, by the discovery of the hipparion ;
^ which, he

says, connects the paleotherium, as restored by

Cuvier, with the horse of the present day ; and he

gives drawings of the leg and three-hoofed foot of

the paleotherium, the one-hoofed foot (and two dwarf-

hoofs) of the hipparion, and single-hoofed (with hoof-

less splint-bones) foot and leg of the existing horse.

Professor Owen differs altogether from the ' natural

* ' Lettre sur I'Hipparion,' in Annates scientifiques et cVIndustrie du

Midi de la France, 8vo. 1852.

X
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selection ' theory of Darwin, and says some severe

things of that naturalist. He thus condemns a

distinsquished naturalist for finding fault with La-

marck :
' From one destitute of qualifications for

grappling with the difficulties of this profound genetic

problem in physiology, silence would have been blame-

less. Vituperative condemnation by such a one of a

given phase or an untenable ground of that problem,

is of no greater value than his extiavagant commenda-

tion, with as little capacity for comprehending its

weakness, of a subsequent attempt towards its solu-

tion.' (Vol. iii. p. 802.)

Another well-known believer in Darwin is thus

spoken of: * To suppose that co-existing differentia-

tions and specialisations, such as equus and rhino-

ceros, or either of these and tapirus, which have

diverged to generic distinctions from an antecedent

common form, to be transmutable one into another,

would be as unscientific, not to say absurd, as the idea

which has been bolstered up by so many questionable

illustrations, and foisted upon poor " working men,^'' of

their derivation from a gorilla I

'

Professor Owen calls his secondary law that of

* derivation,' and thus sums up its diiference from and

superiority to the ^ natural selection ' of Mr. Darwin :

' *^ Derivation " holds that every species changes

in time, by virtue of inherent tendencies thereto.

" Natural selection " holds that no such chano;e can

take place without the influence of altered external

circumstances educing or selecting such change.
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^ " Derivation " sees among the innate tendency to

change, irrespective of altered surrounding circum-

stances, a manifestation of creative power in the

variety and beauty of the results ; and in the ultimate

forthcoming of a being susceptible of appreciating

such beauty, evidence of the pre-ordaining of such

relation of power to appreciation. " Natural selec-

tion" acknowledges that, if ornament or beauty in

itself should be a purpose in creation, it would be

absolutely fatal to it as a hypothesis.

' *^ Natural selection " sees grandeur in the " view of

life, with its several powers, having been originally

breathed by the Creator into a few forms or into one."

" Derivation " sees therein a narrow invocation of a

special miracle, and an unworthy limitation of creative

power, the grandeur of which is manifested daily,

hourly, in calling into life many forms, by conversion

of physical and chemical into vital modes of force,

under as many diversified conditions of the requisite

elements to be so combined.

^ " Natural selection " leaves the subsequent origin

and succession of species to the fortuitous concurrence

of outward conditions. " Derivation " recognises a

purpose in the defined and pre-ordained course due to

innate capacity or power of change, by which homo-

geneously-created protozoa have risen to the higher

forms of plants (?) and animals.

' The hypothesis of " derivation " rests upon con-

clusions from four great series of inductively estab-

X 2



308 FALLACIES OF DARWINISM.

lished facts, together with a probable result of facts of

a fifth class ; the hypothesis of " natural selection

"

totters on the extension of a conjectural condition ex-

planatory of extinction to the origination of species,

inapplicable in that extension to the majority of

organisms, and not known or observed to apply to the

origin of any species.' (Op. cit. pp. 808, 809.)

Professor Owen thus expresses his belief in his

secondary law :

—

' Thus, at the acquisition of facts adequate to test

the moot question of links between past and present

species, as at the close of that other series of re-

searches proving the skeleton of all vertebrates, and

even of man, to be the harmonised sum of a series of

essentially similar segments, I have been led to recog

nise species as exemplifying the continuous operation

of natural law or secondary cause—and that not only

successively but progressively—from the first embodi-

ment of the vertebrate idea under its old ichthyic vest-

ment, until it became arrayed in the glorious garb of

the human form.' (Op. cit. p. 796.)

This passage follows one in which Professor Owen

admits the ^ weakness ' of believing that the horse was

' predestined and prepared for man ;
' and in other

parts of these ' general conclusions ' he states un-

mistakably his belief in the constant operation of

creative power in the formation of species from the

varied descendants of more generalised forms.

But Professor Owen, by the adoption of his theory



DERIVATION. 309

of ' derivation/ admits his belief that species are not

fixed, as the experiments of Flourens and others so

incontestably prove. The Creator may operate in the

way indicated by Owen in the formation of species,

but we have no more proof of it than we have of the

hypothesis of ^ natural selection ' of Darwin, or that of

'evolution' of Mr. Herbert Spencer. That the

' archetype skeleton ' should have culminated in the

' derivation ' theory is not a matter of surprise ; but

that a man of Professor Owen's large knowledge

should argue that there is an innate tendency in living

organisms to pass into permanent and different ones,

so as to form species, and give origin to the belief that

the * horse, the rhinoceros, and tapir have diverged to

generic distinction from an antecedent common form'

(p. 797), is. in my humble opinion, a surrender of the

outposts of our defence to the believers in the Dar-

winian hypothesis.

But Professor Owen is as far off as ever in eluci-

dating the great question, ' How works the derivative

law ? ' He examines the Lamarckian notion of ' the

inpuence of the circumstances connected with the

habits and actions of animals, and of the actions and

habits of their livino- bodies as causes which influence

and modify their organisations.' And he looks into

Darwin's view of the ' struggle for existence,' and

Geoffroy St. Hilaire's ' ambient medium ;' but he

regards all these ' vague generalities ' as having pre-

judiced ' calm and sound judgment against any accept-
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ance of or favour towards the grounds of a belief in

secondary creational law ;' and so, being unable to

accept the volitional hypothesis of Lamarck, the

' ambient medium ' of Geoffroy St. Hilaire, or the

' secretive force exerted by outward circumstances,'

he falls back upon the simple answer to the question

:

* / deem an innate tendency to deviate from parental

typey operating through periods of adequate duration, to

be the most probable nature or way of operation of the

secondary law whereby species have been derived one

from another.'' (Op. cit. p. 807.)

Professor Owen, by his ' confession of faith,' does

not remove a single difficulty, or add one single proof

tow^ards the solution of the question as to the origin

of species. Few people, especially among men of

science, believe that they came into being by * ele-

mental atoms having been commanded to flash into

living tissues.' There is a plan, a method, a fore-

thought, an adaptive design in the works of creation,

which speak truly enough of the love, the goodness,

the wisdom, and the power of the Creator. How He

has produced the varied masses of life which people

the earth; how He has caused some to become ex-

tinct, and others to assume new and varied forms ;

how, in fact. He has created species as they appear in

their new forms since the creation of the world, men

of science know not. Will the problem ever be

solved ? Can the finite human mind grasp the work-

ings and actions of the Infinite ? Is the question of
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creation a * thinkable ' or a ^ solvable ' problem ? Far

down the eons of time—so far remote that its distance

cannot be realised in the mind—is to be found the

type of the vertebrate skeleton in what Owen calls its

'ichthyic vestment.' There, myriads upon myriads

of ages ago, the Creator laid down the plan of man's

corporeal frame. How grand and sublime the pro-

spect ! and yet how mysterious and unintelligible to

our human capacity ! We can see the skill of tlie

Architect in His great plan; but the work of the

Builder is hidden from human ken.

Science has not solved the question of the Creator's

mode of creation. 'Transmutation,' 'evolution,' '^de-

rivation ' have each their share of disciples ; but they

are essentially different from each other, and the most

profound human wisdom is powerless to decide which

unproved hypothesis contains within it even a probable

soul of truth. We know that the Creator in the

beginning created all things, and we know that in

time vast series of living things have ceased to be, and

that unnumbered hosts have come into being; but

HOW these ffrand cosmical chano;es have been brought

about, we as yet know not. But we do know that in

the formation of species there is shown an iutelligent,

omnipotent, pre-ordaining, providential, and designing

Power.

We know that in creation there has been method

and plan, the investigation of which is one of the

legitimate objects and ends of science. She has done
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much in this grand work, and her favoured sons have

not waxed faint in the battle, nor been appalled by

the difficulties ever intruding into their path. The

charm of such studies is the evidence met with at

every step of a wisdom which is not earthly, and a

POWER and GOODNESS which throughout nature are

supreme. Let us not relegate such attributes to mere

force, or believe that law is paramount to the Law-
giver. In such case we should have nothing upon

which to rely except the cold, mechanical, or so-called

logical explanations of forces brought into being or

action by a power which we cannot recognise as His

by whom all things were created.

Man, who was formed in His image, with a reason

and intellect which solve the grandest and most

elaborate problems, cannot contemplate himself and

his position in nature—his wonderful organisation, his

intellectual perceptions, his consciousness, his reason

^—without admitting that the means by which Creative

Wisdom placed him where and made him what he is,

are in a sealed book.
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CHAPTER XXiy.

MR. DARWIN'S LINE OF DESCENT.

Mr. Darwin's line of descent taken from Hakel.—The animal-like

larva of Ascidian.—Kowalevsky's researches.—Confirmed by Kiipf-

fer, utterly denied by Donitz.—Uncertainty of microscopic investi-

gations, according to Dr. Koyston-Pigott.—Unfair review of Donitz

:

paper in the ' Microscopical Qiiarterly Journal.'—The Amphioxus.

—

The Lepidosiren.— The Ornithorhynchus.—The Kangaroo.—Mr. St.

Gr. Mivart's argument against Natural Selection.—The Lemur.—The

Simiadee.—Man-likeApes.—Ape-likeMan.—Man.—Enormous amount

of guessing in Darwin's human pedigree.—Ignorance of Science.

—

Enormous difficulties in tracing a human pedigree.—Strain upon

credulity producing bad results.—Thomsonian Moss.—Speculative

Philosophy.—Danger to Science.—Triumph of the True.

Having discussed the theories, and I trust exposed

some of the fallacies, in the philosophy of Mr. Darwin,

it remains for me to make a few remarks upon the

line chosen by that gentleman, along which he con-

ceives the Descent—or rather the Ascent—of Man to

have run, and the presumed relationship of certain

larvae of ascidians with the embryological condition

observed in the development of certain Yertebrata.

Mr. Darwin, however, must not bear all the re-

sponsibility of this line of descent, inasmuch as it

belongs to the evolutionistic school, and originated

with Professor Hakel of Jena. Mr. Darwin, how-

ever, has adopted the supposition, as we find in the

following words :™
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' At an extremely remote period a group of animals

existed, resembling in many respects the larva? of our

present Ascidians, which diverged into two great

branches—the one retrograding in development, and

producing the present class of Ascidians ; the other

rising to the crown and summit of the animal kingdom,

by giving birth to the Vertebrata.'

Fig. 6.

—

Development of Simple Ascidian.

1—5, Egg in different stages. 6, Larva. (After Beneden.)

In other w^ords, this larva. Fig. 6, represents the

form of man's early progenitor among the Invertebrata.

Now let us see upon what basis this statement rests.

In 1867 Kowalevsky published, in the Transactions

of the Imperial Academy of St. Petersburg, a paper

detailing his observations upon the larvae of several

ascidians, more especially Pliallusia mammilatica as to

the early forms, and Ascidia intestinalis, a stalked
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species, as to the metamorpliosis ; and a very good

abstract of Kowalevsky's observations is given, with

illustrations, by Professor Michael Foster in the tenth

volume of the ' Quarterly Journal of Microscopical

Science ' (1870), p. 59. To this paper is appended a

note from Professor Kiipffer of Kiel to Professor Max
Schultz of Bonn, stating that he did not at first

believe Kowalevsky's descriptions, but that during the

summer of 1869 he had made numerous researches,

and watched the transformations of the larvae of Phal-

lusia canina, and that these researches had completely

changed his opinions, as they verified those of Kowa-

levsky. In 1870, Professor Kiipff'er published a paper

in Schultz's ' Archives,' part ii., very well illustrated

Avith three plates, detailing the above experiments at

length. * The larvae eggs are placed in a watch-glass

full of sea-water, for observation under the micro-

scope, a low power being used, the chief difficulty

being to catch the required view of the ovum at the

particular stage in its early development which may

be desired, since the changes proceed rapidly.'

Now I do not presume to criticise these experi-

ments, not having tested them myself. But I wish to

draw attention to the fact that Kowalevsky has been

detected in one notable error before alluded to,^ and

up to this time I am not aware that these observations

have been confirmed by any other naturalist. On the

» Cf. Proc. Zool. Soc. part i. 1871.'
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contrary, as we shall see presently, they have been

utterly denied by one good observer. But what do

they really amount to, if true ? A certain similarity

of changes which take place in the egg of the ascidian

to those which are known to obtain in the Yertebrata ;

and hence, say the observers, there must be a genetic,

or, as Kiipffer calls it, a phylogenetic relation between

two circles of life hitherto considered distinct. Mr.

Darwin, of course, has gladly seized hold of the only

bridge that would help him over the gulf. He did

not take the trouble to enquire if the pillars of the

arches were built upon a solid foundation, but at once

marched over with a flourish of trumpets. And yet,

what are the observations ? Simply changes supposed

to have been seen in a small Qgg in salt water in a

watch-glass, through a microscope—one of the most

difficult and uncertain means of observation, requiring

constant attention, with every chance of error in

microscopical investigation, intensified by the circum-

stances of the case. The microscope itself is open to

sources of error recently unsuspected.^ Dr. Donitz

has written a paper in the ^ Archiv fiir Anatomic

und Physiologic,' Reichert and Du Bois-Raymond,

Berlin, entitled, ^ On the so-called Chorda of the

Ascidian Larvae and the alleged Affinity of the

Invertebrate and Vertebrate Animals.' In this article

Dr. Donitz demonstrates that Kowalevsky and

* Cf. Dr. Koyston-Pigott's researches, in Quarterly Journal of Micro-

scojpic Science for April and July, 1871.
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KilpiFer are altogether wrong, and that the deve-

lopment of Ascidians is strongly opposed to any

affinity of the Invertebrata and the Yertebrata. Of

Fig. 6*.

—

Simple Ascidian, as found on our sea-shores. The upper'

orifice is the mouth; the lower one the anus shut. The covering is

sometimes mammillated as above, at other times reticulated, and.

sometimes finely covered with sand. The name is derived from
ao-Ko's, a skin bottle ; and they are known on our sea-shores as

• squirts.' (See pp. 181-183 ante.)

course. Dr. Donitz is loudly denounced by the

Darwinian school ; and a fine example of their partial

mode of criticism, and of its scientific ill-nature,

will be found in the ' Quarterly Journal of Micro-

scopical Science' for July 1871. Such revie^vs as.
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these, so evidently partial and incomplete, do much to

lower scientific discussions. Why did not the editors

give Dr. Donitz's paper the same chance which they

did to those of Kowalevsky and KiipfFer, by inserting

a fair abstract ? Partisanship of this kind will do no

real good to Darwinism ; on the contrary, it will

diminish the respect which opponents ought to feel

towards each other in the ranks of scientific enquiry.

But it must be remembered that upon the supposed

discoveries of Kowalevsky and Kiipffer Mr. Darwin

has founded the early invertebrate phase of man's

ancestors ! Therefore, if Donitz is right Darwin is

wrong ; and, consequently, his statements are received

with misplaced and unscientific and unpardonable

ridicule.

The next phase in Mr. Darwin's human genealogy

is the lancelet or amphioxus. This is the lowest

known vertebrate animal classed with the fishes

;

and, according to Kowalevsky and Kiipifer, the

development of the ascidian is similar to that of the

amphioxus. This creature looks like a piece of jelly,

but it is found to have a rudimentary nervous system,

and something which is presumed to be a vertebral

column, but which is a simple cartilaginous rod with a

chord of nervous matter above it, as shown in the

diagram. Fig. 7*, « &. This organism's * place in nature

'

has hitherto been considered doubtful ; but the Dar-

winian and evolutionary dogmas find it a useful means

to leadino; from the Vertebrate to the Invertebrate sub-
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kingdom. So important is it considered by Hakel

that he wants to place this jelly-like creature in a

Figs. 7 and 1^.—Amphtoxxjs lanceolatus (or Lancelet). The lower

figure is diagrammatic, and shows the internal organs, a, b, so called

vertebral column, the upper line showing the cylinder of nervous

matter, d, The heart, and the dotted lines show the ramifications of

the vascular system, e, Mouth, leading into the alimentary canal.

c, Anus.

separate order. The next phase in human genealogy,

according to Darwin, is the cartilaginous fishes, of

which the sturgeon is typical. I give a drawing.

Fig. 8.

—

The Stubgeon, From a specimen taken at Oaklej', Essex.

(Drawn by Gr. Reed.)

Mark the vast chano;es in time which must have

occurred before the amphioxus could have been

evolved into the sturoreon. Still more does this remark
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apply to the next phase, for nothing can be more

different than the sturgeon with its isinglass swim-

bladder and the lepidosiren, an amphibian reptile, in

which is found the first appearance of a lung.

Fig. 9.-—The Lepidosiuen.

This remarkable creature is called amphibian, not

because it can move about like a frog alike in water

or on land, but owing to the fact that it has the power

of remaining dormant, buried in dry mud, for six

months, and, when the water is renewed, become active

and lively again.

Mr. Darwin says it is not known by what actual

means of ascent man came through fishes and amphi-

bians. He quotes Huxley, however, that dinosaurians

(extinct reptiles) have affinities with birds, and that

the duck-billed platypus has affinities with both birds

and reptiles ; therefore he places the latter as an im-

portant link in our genealogy. Here it is. (Fig. 10.)

From the platypus he traces us through an imaginary

implacental mammal to the kangaroo. I ought rather

to have said, that after reptiles there was evolved an
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Fig. 10.—Oenithokynchus paradoxus. The duck-billed Platypus

and its Skull,

implacental mammal, from which was descended both

the newdmetic ornithorynchus and kangaroo (fig. 11).

But the anatomy of the kangaroo points out most

serious objections to such evolution having been

effected by means of natural selection.

Mr. St. G. Mivart has summarised the difficulties

as follows :
—

' The young kangaroo is born in such an

exceedingly imperfect and undeveloped condition that

it is quite unable to suck. The mother therefore

places the minute, blind, and naked young upon the

Y
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nipple^ and then injects milk into it by means of a

special muscular envelope of the mammary gland.

Did no special provision exist, the young one must

infallibly be choked by the intrusion of milk into the

windpipe. But there is a special provision. The

larynx is so elongated that it rises up into the pos-

terior end of the nasal passage, and is thus enabled to

give free entrance to the air for the lungs, while the

milk passes harmlessly on each side of this elongated

larynx, and so safely attains the gullet behind it.'

Can anything be more beautiful than this instance ot

design? And yet the w^hole cycle of organic life

teems with similar instances of forethought and

adaptation of structure to the purposes of existence.

Now, Mr. St. Greorge Mivart has conclusively

proved that this designed structure in the marsupials

could not have been produced by ^ natural selection.'

If so, there is an end of Mr. Darwin's line of human

development, or as he would call it, ' evolution ;
' for

one o-ood case a2:ainst ^ natural selection ' strikes at the

root of the hypothesis as a whole. Let us hear Mr.

St. Georo-e Mivart in his own words :

—

^ Now, on the Darwinian hypothesis either all mam-

mals descended from marsupial progenitors, or else the

marsupials sprung from animals having, in most re-

spects, the ordinary mammalian structure.

^ On the first alternative how did " natural selec-

tion" remove this (at least perfectly innocent and

harmless) structure in almost all other mammals; and,
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having done so, again reproduce it, in precisely those

forms which alone require it, viz. the cetacea ? That

such a harmless structure need not be removed, any

Darwinian must confess, since a structure exists in

Fig. 11.— MA.CROPUS GiGANTEUS. The giant Kangaroo and its Skull,

both the crocodiles and gavials, which enables the former

to breathe themselves while drowning the prey which

they hold in their mouths. On Mr. Darwin's hypo-

thesis, it could only have been developed where useful,

therefore not in gavials (!), which feed on fish, but

T 2
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which retain, as we might expect, this, in them, super-'

fluous but harmless formation.

^ On the second alternative, how did the elongated

larynx itself arise, seeing that if its development

lao-o-ed behind that of the maternal structure, the

young primeval kangaroo must be choked : while

without the injecting power in the mother, it must be

starved ? The struggle, by the sole action of which

such a form was developed, must indeed have been

severe
! '

*

Leaving this difficulty and the thousand others

which it suggests to be settled by Mr. Darwin and his

followers, we are carried on the line from the mar-

supials to the lowest of the monkey tribe, the lemurs.

Why this jump from the lowest to the highest, save

one mammalian form^ Mr. Darwin as one reason

quotes Mr. Huxley, who has written that the group

of Lemuridae present many gradations, leading ' in-

sensibly from the crown and summit of the animal

creation, down to creatures from which there is but a

step as it seems to the lowest, smallest, and least

intelligent of the placental mammalia.' But then, the

kangaroo, though the lowest of mammals, is not pla-

cental; but to get over this difficulty Mr. Darwin

makes a large guess. He says the placental mammals

were descended from the implacental—not from forms

closely allied to the existing marsupials, * but from

their early progenitors.' So that after all, the kangaroo,

* Cf. Genesis of Species, pp. 42, 43.
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vvith its soft black eye, must go. He cannot in any

way get directly into our ancestral tree.

Well, then, the lemurs, according to Darwin, are

descended from those remote placental forms which

were evolved from the remote implacental forms.

It looks very hazy, and ugly thoughts about skulls

and limbs, and habits and modes of existence, crop up

in the mind ; but, as we are following Darwin's belief,

not our own, we must take things as we find them, and

therefore we now arrive at man's ^remote ancestor,'

who must come in here if at all. I allude to the

creature with cocked ears and tail, prehensile feet,

both sexes covered with hair and having beards, and

the male with huge canine teeth. From such a Dar-

winian creation were descended the lowest of the

quadrumana, the lemurs (Plate I. fig. 12).

Thence we are told the Simiadse were gradually

evolved (Plate II. fig. 13), and the Simiad^ divided

into two groups, the platyrhine or new world, and the

catarhine or old world monkeys (Plate III. fig. 14).

Thence we pass to the anthropomorphous, or ' man-

like ape' (Plate IV. fig. 15), and on through another

imaginary creature, the so-called ^ ape-like man,' to

man himself (Plate IV. fig. 16).

It must be obvious to the most superficial observer

what an enormous amount of mere guessing is made

use of in such a pedigree ! Still more clear is the fact

that, even supposing the present state of science

justified apparent plausibility in the indicated line, the
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science of to-morrow may send such guesses into a

totally different direction. Let the impartial reader

cast his eye for a moment over the table I have drawn

up (frontispiece). He will see Mr. Darwin starts with

guess No. 1 ; he then jumps over almost the whole

class of invertebrate animals, to arrive at what he calls

the first vertebrate animal—a form which has very

little in common with the sub-kingdom it is placed in,

but naturalists do not in fact know what to do with it.

He then passes through cartilaginous fishes to guesses

No. 2 and 3, as regards the amphibia and reptiles.

Then an animal ' new to science,' the early progenitor

of implacental mammals, forms guess 4. He cannot

keep the platypus nor the kangaroo in the direct line,

but he makes them minister to guess 5, in being the

lines to the implacental forefather of lemurs, leaving

out the great class of birds. He then jumps to the

Lemuridge at a bound, leaving all the principal families

of mammals out of the line altogether.* Here he

makes enormous guess No. 6, about man's early pro-

genitor, who had cocked ears, a tail, prehensile feet,

both sexes covered with hair and wearing beards.

From the lemurs he passes to the Simiadas, and

follows the catarhine group of monkeys, and has to

make another huge guess. No. 7, in order to get into

the line an imaginary creature he calls an '^ ape-like

man,' who leads him to the summit of existence—man.

Nothing displays more the real ignorance of science,

^ This is all copied from Ha&kel, as I have shown, ante p. 297-9.
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or the extreme baldness and improbabilities of Mr.

Darwin's hypothesis than a table like this.

Every step down the line presents enormous diffi-

culties both to the Darwinian and evolutionist, and it

is only by blind adherence to an impossible belief, and

by straining the Ihuits of scientific discussion to its

utmost, that even a plausible prima facie case can be

established to such a believer's own satisfaction.

Meanwhile the strain to which I have alluded is

producing bad results. When grave philosophers

assert that man could, by any possible stretch of

imagination, be supposed to have be6n evolved and

perfected by natural and sexual selection along Mr.

Darwin's line, intelligent thinkers and men of edu-

cation and high mental culture shake their heads and

become disbelievers in natural science founded upon

such a basis.

Mr. Darwin has, however, been quite outdone in

speculation by the President of the British Association

at the Edinburgh meeting. fSir W. Thomson is re-

ported to have said that it was ' not unscientific ' to

believe that life might have come on to this earth in

the form of moss or seeds of other plants, which might

have filled it with the organic life it now contains.

Sir W. Thomson declined to enter into arguments, or

give any reasons for making a statement so extra-

ordinary. It certainly looks like sensationalism, but

then if so it is deo^radino; both to science and the

Society which aifects to advance it. Considering that
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we have no proof lohatever that any other planet excej)t

our OAvn contains any or similar organic forms, it cer-

tainly does not look very scientific to believe it possible

that they could have come through space riding on a

meteor. It is well known also that meteoric stones,

when they enter our atmosphere during their solar

revolution, develop by friction, or, as Tyndall would

say, convert some of their motion into heat, which

either dissipates them in space, or is sufficient to

destroy all organic elements.

When such statements are made from the presi-

dential chair of one of the greatest scientific societies

in the world, we may well enquire if modern natural

science has any basis at all, or whether we have not

beconie the deceived dupes of a system which has the

most improbable and the most unprovable dogmas as

the groundwork of its faith. Straining after the im-

possible, we have entered into an age of speculative

philosophy which bids fair to destroy all that is grand

and noble in our conceptions of Nature, and to lead us

into the cold unimpassioned region of scepticism. To

mock all sense of the beautiful with the derisive laugh

of materialism—to check the aspirations of refined

mental culture by the assumption of theories which

are revolting to. our better nature—to destroy upon

unsound grounds the faith which every man of real

nobility of intellect has, and always will have, in the

ever-present mind and thought and hand of the

Creator in Creation—to replace a final cause with a
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self-acting secondary law—to substitute chance for

design, and to patch up a destroyed faith by attempt-

ing to reconcile truth and falsehood—when things have

come to such a pass as this, the strongest mind might

tremble for the fate of science itself, were it not con-

fident in the ultimate triumph of the true.
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CHAPTEK XXV.

THE TELEOLOGICAL ARGUMENT.

The Eye.—Its adaptation to different media.—Eye of Birds.—The

Moveable Bony Orbit of Birds.—The Golden Eagle.—The Owl—The
Swan.—The Marsupiiim, a structure peculiar to the Eyes of Birds.

—

Its supposed use.—Professor Owen's View.—Impossibility of such a

structure being formed by Natural Selection.—Least Action shown

in the folding of the Marsupium.—Professor Haughton's Questions.

Although many instances have been already adduced

of insuperable difficulties in the Darwinian hypothesis

presented by the fore-ordained adaptation of structure

to conditions of existence, I will devote a chapter or

two to such instances taken at random from the organic

world.

The eye is acknowledged by Mr. Darwin to be a

difficulty almost insuperable. It is not only in itself

an organ formed upon the most profound philosophical

principles, but it is peculiarly adapted to the habits of

each individual, and to the media in which they exist.

Mr. Darwin may say, of course this must be so in my
hypothesis, inasmuch as each variation of structure

which benefits the animal is secured to it by my
' natural selection ' and ' the survival of the fittest.'

This argument has some plausibility when used to

describe the improvements or deviations in the breeds
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of animals, but it loses all significance when applied to

special organs of different species, genera, families, or

classes. Thus, for instance, the eye of birds is sup-

ported hj an apparatus consisting of bony plates, from

thirteen to twenty in number, which, moving slightly

upon each other, diminish and increase with the will

of the bird its range of vision, by letting a larger or

smaller number of rays pass through the crystalline

lens to the retina. Now this lens varies in form in

different birds. In the golden eagle it is developed in

reference to the bony case, having an axis in proportion

to diameter of S^^^- to 5-^-^,^ allowing of course a

variation in the axis of the lens proportionate to the

movable bones in the case, and thus accommodating

the eye to the difference in vision which is effected by

the microscopist when he changes his object-glass.

But this necessitates an extreme nicety of adjustment,

and also a reasoning power which foreknows the modi-

fications required by the eyes of each separate bird.

If an optician makes an object-glass, he does so in

reference to the objective—the lens. Instead of using

a clumsy tube of brass, with a glass at one end and an

orifice, larger or smaller, covered with glass at the

other, the bird carries its objectives in its own head,

and just as it wishes to enlarge or diminish the field of

vision does it move the bones of the case in which its

eye is enclosed.

' Cf, Yarrell's British Birds, 4tli edition. Edited by Professor

Newton, vol. i. p. 19. "
-



332 FALLACIES OF DARWINISM.

And here is evidently a final effect produced by a

final cause. According to Mr. Darwin's hypothesis,

this addition to the eye of the bird is produced by

variation and inheritance. But what an absurdity

such a theory involves. We have a right to demand

a raison ctetre. Did the bird's eye vary pari-pasau

with its evolution from a lower form, and at the same

time did the bony case begin to be evolved by a small

speck of bony tissue here, and another small speck

there, which caused the coming bird to be benefited,

'•^^

Case. Lens.

Figs. 17 & 18.

—

Crystalline lens of the Eye of Eagle, and the bony

moveable eye-case of same.

and so to become the ^ survivor of the fittest ?
' Or

did the bird's eye become evolved first, and then by a

sudden and chance variation did the bony case shoot

into being ?

The number of bones in this case in the eagle's eye

is fifteen, and I copy from Yarrell the little figure

which he has given of this structure, and also of the

crystalline lens (Figs. 17 and 18).

If we take another bird's eye, that of the owl, for

instance, we shall find a still more beautiful adaptation

to circumstance. The owl feeds upon mice, which
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only come out of their holes at twilight. To catch

mice at such a time, the eagle's eye would have been

useless. It requires as much light as possible, and

therefore it has a large flat eye, the axis of the

anterior portion being twice as great as the posterior.

This, allowing room for a greater proportion of aqueous

fluid, and ^ removing the lens away from the retina,

causes a greater convergence of the rays of light, by

which the nocturnal bird is enabled to discern the

objects placed near it.'
^

But now, what about the case of moveable bones ?

Why, in the owl, not being wanted for nice focal

adjustments, it is made to subserve another most

useful purpose. The plates, says Owen, in the owls

' extend from the cornea over the long anterior division

of the eye to the posterior hemisphere, which they also

contribute to form. The figure of the eye is thus

maintained, notwithstanding its loant of sphericity,
"^

What power produced this beautiful instance of

compensatory adjustment of structure to function ? A
man must be indeed infatuated with his theory, who

would maintain that it was done by ' natural selection,'

or by any secondary law. We have here the super-

vision of the Master Builder, so beautifully elucidated

'by Agassiz and Haughton, as we shall see presently.

Again, the swan has to feed at the bottom of water.

I will not be tempted to say anything about this bird's

long neck, because I have a wholesome dread of stories

* Owen's Anatomy of Vertebrates, toI. ii. p. 136.
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about giraffes' necks having been lengthened by reach-

ing up to trees for their food ! But suppose the swan

has got his long neck by the survival of the fittest

lona: neck, how was its eve modified ? The lens here

has an axis of 3 to a diameter of 3^\, a form which,

again, an oculist will tell you is the best fitted to

receive the refracted rays of light by which the bird

can most easily distinguish its food at the bottom of

the water

!

What oculist altered the swan's eye to see in water,

that of the owl to see by twilight, or of the eagle to

see long or short distances from a great or less height

in the air? It is idle to say, let the authority be

ever so great and its reputation ever so high, that it

is conceivable that at a certain time a variation occurred,

which might have given advantage to the bird, which

might have survived in the struggle for existence, and

so might have allowed, by ^ correlation ' or * use,' the

lens to alter its shape, and accommodate itself to

altered circumstances !

I have not to deal with a question which can be

treated thus summarily. The structures and their

uses are clear enough. The cause and effect are clear

enough. The adaptation of structure to circumstances

of existence is beyond all cavil. Why then am I to

be deprived of the only solution w^hich sound logic

affords me? These organs have been created and

designed by a superior Intelligence, the first and final

Cause of the world's life and being.



THE MARSUPIUM. 335

Before leaving the eyes of birds, I will allude to a

structure peculiar to them, viz., what is known as the

marsupium. Generally speaking, among the higher

animals the optic nerve enters the globe of the eye

posteriorly, and immediately expands into the retina.

But in birds the optic nerve occurs as a narrow white

streak extending through the posterior chamber, and

furnishing nerves to form the retina from its extremities

and sides. Extending from the point where the optic

nerve enters the globe of the eye, through the vitreous

humour, in some instances as far as the back of the

lens, is the marsupium, a plicated membrane, folded

into the smallest possible space. It is black, and

almost entirely composed of blood-vessels, and when

unfolded it is found to occupy a very considerable

surface. Now this marsupium differs in situation in

different birds. In some it goes through the vitreous

humour to the back of the lens. In others it only

goes half way. It differs also in form, being in some

broader than long, and in others the contrary. The

plicae also differ in number, from four in the cassow^ary

to twenty-eight in the fieldfare.

Now what is the use of this singular and unique

structure in the eye of birds? No one will deny that

it must have a peculiar and an important function.

But no man can tell us what that function is ! Some

have supposed that it was intended to absorb the

intense rays of light to which birds are exposed;

others that it is a gland of the vitreous humour^
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required to renew fluids to the eye. Professor Owen
believes that it may act as an erectile organ, occupying,

according to circumstances, greater or less space, and

so acting upon the position of the lens ; and in support

he quotes the apteryxj which, being a nocturnal bird,

would have no need of such an organ, and it has none!^

Well, how would such a structure as this be formed

according to Mr. Darwin's theory? Existing only in

birds, it must have been added to the interior of the

eye after the bird had become evolved ; but as man,

with all his knowledge, cannot point out its use even,

surely the Power that placed it there must have been

supreme, and it must have been a Power which super-

intended and guided, not a force called into action by

the secondary laws of matter, or the result of variation

and natural selection.

Mark also the principle of ' least action ' brought

into play. Why is the marsupium folded into plic^ ?

Clearly that a large surface may occupy as small a

space as the posterior chamber, filled with its vitreous

humour, could afford to give it. Who or what folded

up the marsupium with this object? Surely not blind

force, nor accidental variation, nor the fittest who sur-

vived, nor sexual nor natural selection

!

Professor Haughton asks similar questions in refer-

ence to the principle of least action, as shown in the

arrangement of human muscles. ' Is it by intelligence

of the planet that it moves in its orbit ? Does the

* Op. cit. vol. ii. p. 140.
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light travel in Its path by its intelligence ? By what

force, or by what intelligence, do the limbs of animals

describe their proper path ? Who places the socket of

each joint in the exact position (which can be calcu-

lated with unerring precision by mathematics), which

enables the muscle to perform its allotted task witli

the least amount of trouble to itself? It is not by

their intelligence, by their instinct; it is not the

instinct of the planet or of the bee that guides them in

their path. There is instinct, there is knowledge,

there is foresight, there is calculation ; it is the know-

ledge, the foresight, the wisdom, and the calculation of

the Great Architect and Geometrician of the Uni-

verse.' ^

' Lecture on Least Action in Xature, by Professor Haiighton, p. 14.
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CHAPTER XXVL

THE TELEOLOGICAL ARGUMENT CONTINUED.

The Human Eir.—Its elaborate beauty.—Structures final.—Variation

as a Cause of such Organism ridiculous and absurd.—Diagram of

Ear.—Description of the Course of a "Wave of Sound, and concurrent

description of the use of each part of the apparatus.—Sublime

Contemplations produced by reflecting upon these exquisite series

of structures.—Fibres of Corti.—Professor Huxley's lucid descrip-

tion of their use.—Proofs of Design and ' Least Action ' shown

under eleven different heads.—Mr. St. George Mivart's opinion

against the Possibility of Natural Selection playing any part here.

—Eeviewer of Darwin in 'Edinburgh' for July 1871.—Mr. Holden,

the Anatomist, quoted,

I WILL take my next illustration from the human ear.

The organ of hearing in man is one of the most

complex, and yet most beautiful, structures in the

human body. It would take a small volume to de-

scribe and comment upon the wonderful mechanism

by which we are able to appreciate sound, under the

infinite variety of phases in which it is presented to us.

From the feeble whisper of sickness or old age to the

grand chorus of 4,000 voices raised in one harmonious

strain of praise and thanksgiving, all the thousands ot

variations of sound are provided for with reasoning

forethought. The song of a Jenny Lind or a Mario,

the grand music of a Thalberg, a Lizt, or a Paganini,

could never have been appreciated had not the human



THE EAR. 339

ear been specially adapted for each and every kind as

well as degree of sound.

And the structures upon which this depends are

final. Our reason can suggest no improvement in the

grand complex harmonious whole which constitutes the

hearing apparatus in man. The thought of variation,

as a causa vera of such a combination of structures,

appears to the contemplative mind as ridiculous and

absurd as that of a change in the order and movements

of the sidereal system. The sensitive mind shrinks

from the bare possibility of human wisdom being able

to suggest how a fore-ordained system of beautiful

adaptations could have arisen by ' variation ' or * natural

selection.'

In order that my remarks may be followed, I append

a diagram and drawing of the ear (Figs. 19 and 20).

I intend my description for the general, not the scien-

tific reader. Well, then, let the line marked A B be

the passage of a wave of sound, passing through the

external ear, which Mr. Darwin says is useless in man,

but which is a part of the whole perfect structure, and

concentrates the waves of sound before they enter the

passage (A), and pass down to the tympanum or drum

membrane (B), against Avhich they strike. ISTow this

membrane is impervious, and divides the external from

the middle ear. Mark that it is placed at an angle of

45°. Here is the first striking adaptation ; for, look-

ing beyond it, will be observed four little bones, the

first one of which is attached to the inner portion of the

z 2
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tympanum membrane ; and as the four bones have an

important office to perform, it is obvious at a glance

that the oblique position of the membrane has a refer-

ence to its attachment to the first bone, the malleus, or

mallet, as it is called. Its obliquity also ensures that

Tig. 19.—Diagram of Human Ear.

the full extent of its surface should be exposed to the

waves of sound.

Now take notice that there is a stirrup-shaped bone

attached to the middle bone, not directly

—

tliat would

spoil the mechanism—but by means of a very small
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^ orbicular bone ' placed like a joint between them.

Then the base of the stirrup is attached to another

membrane, which covers the opening into the internal

ear, the basis of which is marked ^ vestihle ' in the

diagram, and in the interior of this the auditory nerve

is spread out.

Fig. 20.

—

Section of Human Internal Ear. a, Cochlea, b b, Lamina

spiralis, cec, The membranous portion of the semicircular canals

containing the endolymph, and terminating in the ampullae ddd,

which are seen receiving the branches of the auditory nerve e.

fff, the bony cavity of the semicircular canals containing the

perilymph, g, the utricle. h, the saccule, magnified. After

Valentin.

Well, then, it will be remarked that between the

bone attached to the membrane of the tympanum and

that which covers \\\q fenestra ovalis, or oval window,

as it is termed, there is a fourth bone, the shape some-

what of a blacksmith's anvil, and hence called incus.
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Now attached to the membrane of the tympanum

internally are two exquisite little muscles, one of which

extends and is joined to the minute orbicular bone

between the stirrup and the anvil, and the other to the

mallet. Remember that the use of these little muscles

is to restrict or modify the vibration caused on the

tympanic membrane by the wave of sound, which we

are about presently to follow. Before doing so, how-

ever, observe that in the middle ear there are some

irregular hollows, called * mastoid cells.^ These give

increased room for the air which fills the cavity of the

tympanum, and which, after being warmed in the

mouth, is brought into it from the throat by a tube

marked in the diagram '^ J^ustachian tuhe.^ This air

in the middle ear presses and keeps tight the mem-

brane of the tympanum, and in this condition our

wave of sound strikes it, and causes it to vibrate. So

beautifully constructed is this mechanism, that the

minutest vibration of the membrane of the tympanum

causes the four little bones to vibrate also, and in

doing so they partially rotate upon their axis, and so

increase the intensity of the vibration, and convey it

to the membrane covering the fenestra ovalis (oval

window), which is in direct communication with the

internal ear. The vibrations are also more or less

communicated to the air in the middle ear, and so act

upon the membrane covering another opening into the

internal ear, marked fenestra rotunda (round window)

on the diagram. Finally, as far as vibrations are
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concerned, they may be communicated to the internal

ear directly through the bones of the skull, as anyone

may prove by placing his watch between his teeth,

when he will hear it tick much louder than he did

before.

Before proceeding let us dwell for a moment upon

the exquisite apparatus I have, I trust, made clear to

the reader. It is a perfect whole. Take away any

part of it, and it would be an imperfect produc-

tion. Take away the air, and deafness would result.

Forethought and reason have provided for this by

placing the air-tube out of harm's way, except from

the colds or ills which flesh is heir to. Alter the

shape of any one of that line of bones, or their mode of

attachment to each other, and to the membranes of the

tympanum and the vestible, and our sense of hearing

would be destroyed, as it is too frequently by disease

or accident.

But now let us look at the rest of the works to

which those described are merely accessory.

The inner ear, as shown by the diagram, consists of

—

Three semicircular canals

;

The vestible

;

The cochlea, spirally turned upon itself

;

The posterior opening called meatus (internal audi-

tory canal), through which passes from the brain

into the ear the auditory nerve. These parts are

marked on the diagram.

For my purpose a brief description of these exquisite
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structures will be sufficient. Were I writing for an

anatomical student it would be necessary to be much

more minute.

The semicircular canals may be described as hollow

tubes of bone, containing similar membranous tubes

within, both of which dilate at one end, just before they

join the vestible^ into little swellings or ampullce. The

membranous tubes are separated from the bony tubes

by clear crystal water, called the perilymph, while they

themselves contain a similar fluid called the endolymph.

The vestible, as shown in the diagram, is placed

between the ends of the semicircular canals which open

into it, and the cochlea, one half of which also opens

into it. It is a bony cavity of an oval form, measuring

about y^g- X -j\ inch. It contains within it two bladders,

the saccule and the utricle, which communicate only

with the membranaceous tubes of the semicircular

canals, and thus prevent the endolymph which they

contain from being mingled with the perilymph which

supports them. These two bladders are termed the

membranous labyrinth, and each of them is connected

with a portion of the bony part of the vestible which is

perforated by holes only visible with the microscope,

and on the internal aspect of these cribriform struc-

tures are found small calcareous crystallised particles,

termed ' octonia,' the use of which I will allude to

presently.

The cochlea (Figs. 19 and 20) is a conical tube coiled

2J times upon itself, having the figure of a cornu
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ammonis. This coiled tube is divided by a spiral

partition into two parts, which only communicate at

the apex. Below, one of these channels opens into the

vestible (see diagram), the other into the cavity of the

tympanum, and are called accordingly tympanic scale

and vestibular scale. But the partition which divides

the tube of the cochlea is formed of bone, of cartilage,

and of membrane. The student who wishes to examine

this wonderful structure will find half a day's good

work well spent in doing so. It is called the lamina

spiralis, and I shall have occasion to refer to it pre-

sently.

The internal auditory canal (diagram) is the channel

by which the auditory nerve passes into the internal

ear. At the bottom of the meatus are two compart-

ments, divided by a crest of bone. The first of these

compartments has two openings ; one, termed the aque-

duct of Fallopius, transmits the '^ facial ' nerve—up to

this point the nerves are in partnership ; the other

compartment must be examined by a lens, and it will

be found to be perforated by minute holes through

which the auditory nerve sends minute filaments which

spread out on the membranous labyrinth, and as far up

the semicircular canals as the ampullae before men-

tioned.^ In the other compartment, which is larger,

we find a vast number of foramina, arranged in double

rows and in a spiral form. Now, if each of these

foramina is examined with a lens, it will be found to

» See Fig. 20.
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be a pit or depression, pierced with from three to

seven minute holes, through which the branches of the

cochlear nerves are sent into the interior of the cochlea !

The reader will, I hope, master these details ; they

are much compressed, but I think they are intelli-

gible, and if so, few people can read them without

a glow of wonder and admiration. But now let us

follow my wave of sound, which we left knocking at

the windows oval and round in the cavity of the

tympanum.

First, however, let the reader observe that the semi-

circular canals are formed and placed upon the prin-

ciples of geometry. * They are so situated that they

correspond to the three dimensions of a cube, its

length, breadth, and depth, and that every sound

arriving in one of these three directions will always

strike one canal at right angles to its axis, and another

in its length. The position of these canals is likewise

such that the corresponding canals of opposite sides

cannot be parallel, and that therefore any sound which

strikes the head in any given direction affects the

semicircular canal of one side much more than the

corresponding one of the opposite side, whereby it may

be determined whether the sound coming in a straight

Jine (from west to east, for example) has really moved

from west to east or from east to west.'^ Also observe

* Autenrieth und Kerner, in Eeil und AutenrietKs Archiv fur die

Fhysiologie, B. ix., 1809, and quoted by Dr. Todd in the Cyclop. Anat.

and Physiology, Art ' Hearing.'
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the form of the cochlea, so admirablj adapted to give

large surface in a small compass. And lastly, let it be

remembered that all these important structures are

contained in the centre of the hardest hone in the

body.

Well, then, we left our wave of sound knocking

against the oval and round windows leadino; into the

vestible and cochlea. By striking against the oval

window, the water inside the membranous labyrinth^

the endolymph is also made to vibrate in small wave-

lets. These wavelets strike the long epithelial hair-

like terminations of the auditory nerve in the ampullcB?

and so sound is rendered appreciable to the sense.

In the vestible, Professor Huxley believes that the

small crystals of lime termed octonia have the same

purpose as the epithelial terminations of the nerves in

the ampullas. The vibrations communicated to the air

in the tympanum also strike the round window, and

communicate with the perilymph in the tympanitic

division of the cochlea ; this in turn acts upon the

endolymph, and through it upon the wonderful struc-

ture in the lamina spiralis, termed the fibres of Corti,

by which the waves are converted into impulses which

cause the sense of hearing in the cochlea !
^

But the two senses, if I may use the expression, are

different. That produced by striking the nerves in the

ampullae tends to distinguish intensity or quantity of

sound ; that produced by the fibres of Corti in the

> See Fig. 20. ^ Yig. 20, d d d. ' Fig. 21.
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cochlea has reference to the discrimination of quality of

sound. Such at least are the opinions of some of our

best physiologists ; but the subject is difficult to study,

and we infer rather than state positively that such is

the case.

The use of this beautiful structure, the fibres of

Corti of which Fig. 21 is a magnified section, will be

Fig. 21.—Part of the Lamina spiralis of the internal ear, magnified to

show the fibres of Corti. a, first series of fibres, h, second series

of fibres, one thrown back, c, epithelial cells, d, zona pectinati.

e, periosteum by which the lamina spiralis is attached, with spaces

between the bundles, f, cylindrical elevations of the habena sulcata,

after Corti.

better understood by the following extract from Pro-

fessor Huxley's ' Elements of Physiology,' p. 218 :—

-

^ There is every reason to believe that the excite-

ment of any single filatment of the cochlear nerve gives

rise in the mind to a distinct musical impression, and

that every fraction of a tone which a well-trained ear is

capable of distinguishing is represented by its separate

nerve-fibre. Thus, the lamina spiralis resembles a

key-board in function as well as in appearance, the

fibres of Corti being the keys, and the ends of the
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nerves representing the strings which the keys strike.

If it were possible to irritate each of these nerve-fibres

experimentally, we should be able to produce any

musical tone at will in the sensorium of the person

experimented upon, just as any note on a piano is

produced by striking the appropriate key.

' A tuning-fork may be set vibrating if its own
particular note, or one harmonic with it, be sounded

in its neighbourhood. In other words, it will vibrate

under the influence of a particular set of vibrations,

and no others. If the vibrating ends of the tuning-

fork were so arranged as to impinge upon a nerve,

their repeated minute blows would at once excite this

nerve.

* Suppose that of a set of tuning-forks, tuned to

every note and distinguishable fraction of a note in

the scale, one were thus connected with the end of

every fibre of the cochlear nerve ; then any vibration

communicated to the perilymph would affect the tuning-

fork which could vibrate with it, while the rest would

be absolutely or relatively indifferent to that vibration.

In other words, the vibration would give rise to the

sensation of one particular tone and no other, and

every musical interval would be represented by a

distinct impression on the sensorium.

* It is believed that the fibres of Corti are competent

to perform the function of such tuning-forks, that each

bf them is set vibrating to its full strength by a

particular kind of wave sent through the perilymph,
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and by no other, and that each affects a particular

fibre of the cochlear nerve only.'

Now let us briefly sum up the teleological facts

which are displayed in this wonderful and exquisitely

beautiful but complex apparatus, the human ear.

1. We have the general conception and the peculiar

hard bony structure, which is so well adapted to

convey sound and at the same time to protect the

organs.

2. We have the peculiar medium made use of in the

middle ear

—

warm atmospheric air, which is a chemical

compound, final and unalterable in its nature under

any circumstances whatever. And we have this air

adapted to the pressure which obtains on the surface of

the earth. On the tops of mountains, as pointed out

by Saussure, a gun when fired only sounds as loud as

a pistol below, owing to the rarification of the atmo-

sphere. We read also that one of our arctic navi-

gators sustained a conversation with another person at

the distance of a mile and a quarter.

3. We have the medium of atmospheric air changed

for that of clear pure water (perilymph) in the inner

chambers, not only to conduct the waves of sound, but

to allow the extremities of the soft nerves to bathe in

the same (endolymph), and thus receive more sensi-

tively the vibrations of sound. This fluid is identical

in composition with water, which is a final and un-

alterable chemical comJ)ound.

4. We have the final law of the lever brought into
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play by the vibrations communicated from the mem-
brane of the tympanum to the malleus^ and in the

small tensor muscles.

5. We have the final law of the pendulum shown by

the mode in which the small bones are made to swing

upon an axis formed by their own short processes.

6. We have the vital and final law of elasticity

shown in the behaviour of the membranes closinof the

tympanum, vestible, and cochlea ; and the adaptation of

tight membrane to convey sound from air to water,

and also to ensure a continuous vibration throusfh the

labyrinth. Sir Charles Bell justly remarks, 'the pro-

vision is beautiful.'

7. We have the final law of the screw shown in

the formation of the helix-like cochlea.

8. We have the geometrical cube made use of in the

semicircular canals, which are so disposed as to be of

the greatest possible amount of use with the greatest

economy of space—thus illustrating also the law of

' least action.'

9. We have the beautiful division of the auditory

nerve passing through minute orifices into the mem-
branous labyrinth, forming there a vast surface of free

hair-like processes bathing in fluid, and ready to re-

ceive and convey to the sensorium the vibrations

caused by the waves of sound.

10. We have a similar and still more exquisite

division and disposition of the nerve which supplies the

scala vestibuli, or vestibular side of the lamina spiralis
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of the cochlea— forming there vast numbers of minute

processes, shaped and acting like the keys of a piano,

each obedient to its own peculiar inflection of sound,

and producing in the brain all the grand and exquisite

impressions of music in their simplest as well as most

complex phases.

11. We have all these final laws actino- in concert to

produce a certain and final end, preconceived, pre-

ordained, and perfected by Infinite Wisdom.

It would be useless to talk about such structures

being formed or changed or altered by the same laws

of variation by which a pigeon-fancier can pioduce a

* bird to order ' by crossing one variety with another.

The mind revolts, and rejects at once the thought that

the organs I have described could have resulted from a

chance variation, inheritance, the struggle for exist-

ence, or natural or sexual selection.

Mr. St. George Mivart has well pointed out the

impossibility of this :

—

' These complex arrangements of parts could not

have been evolved by "natural selection," i.e. by

minute accidental variation, except by the action of

such through a vast period of time ; nevertheless, it

was fully evolved at the time of the deposition of the

upper Silurian rocks.' ^

By ' complex parts,' Mr. St. G. Mivart does not

mean parts as exhibited in the human ear. He is

alluding to the simplest vertebrate type of the organ—

-

* Genesis of Species, p. 74.
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' two membranous sacs containing calcareous particles'

'—and he carries on the argument to the Cephalopoda,

between whom and the Vertebrata no genetic link has

ever been discerned, but in whom the above kind of

auditory apparatus exists.

The able reviewer of Darwin's ' Descent of Man ' in

the 'Edinburgh' for July 1871 remarks upon this

subject :

—

' The formation of the ear and eye in man and lower

animals also affords a crushins^ ars^ument ascainst Mr.

Darwin. . . . These complex and simultaneous co-

ordinations could not have been produced by small

beginnings, since they are useless until the requisite

junctions are effected. In this case, without definite

purpose it is hard to believe how the simultaneous

changes in one direction could be effected, and it is

incredible that they should have been brought about

by a combination of chances.'

It is a favourite doctrine with Mr. Darwin that

variations which take place in a living body are in-

herited and occur at a similar period in the future life of

the individual. Now the series of small bones which I

have just described are not only fully developed at

birth in the human subject, hut they do not increase in

size afterwards. Mr. Holden, the anatomist, mentions

a case (' Anatomy,' p. 245) in which ' I have before me
the tympanic bones of an infant at birth, and those of

a man who was seven feet high, and there is not much

difference betv^een them in point of size.'

A A



854 FALLACIES OF DARWINISM.

If Mr. Darwin's doctrine were true, how is it pos-

sible that these bones could have been developed by

* use ' and * correlation,' ' variation ' and the ' survival

of the fittest ?
'

When Mr. Darwin comes upon a case like this, he

generally admits with true scientific candour that it

militates ag-ainst his doctrine. But the instance above

related does more than this. It utterly destroys it.

All the organs of the internal ear are hewn as it were

out of the solid rock, and it is a beautiful instance of

forethought and adaptation that they should be formed

in the infant of such a size as to require no alteration

in the future growth of the body.
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CHAPTER XXVII.

THE TELEOLOGICAL ARGUMENT CONTINUED.

M. Agassiz.—Structure of Animal Life.—Definite Laws of Distribution

of Animals.—Always Order, which shows 'Consecutive thought.

It is something which the Architect retains to Himself only while

he is superintending the work.'—^Echinodermata. Proofs taken from

Order of Succession in Time and Order of Grradation in Struc-

ture.—Coincidence of Eesult produced by different Methods or diffe-

rent Ideas.—Development of Echinoderms.—Crinoids.—The three

different Ideas of Order in which Animals first appear on Earth.

—

Similarity of Complication in Structure of Lowest to Highest, and

Order of Growth.—The Eadiates.—Potentiality of Original Speck of

Matter according to Evolutionists considered, and its utter Incom-

patibility with Facts of Creation shown.—Our ignorance of the mode

by which Species were created.—The Holothuridse.—Sea Urchins.

—

Star Fish.
•

The next illustrations of Design I shall take from the

great American comparative anatomist, M. Agassiz,

and I will make no apology for quoting freely from

his works, as they are not much read in this country,

and we have seen that his views as to Darwinism have

been misrepresented.

In his work entitled ^ Structure of Animal Life,'

p. 95, we find the following:

—

' At all times the world has been inhabited by as

great a diversity of animals as exists now, and at each

period they have been different from those of every

A A 2
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other period. Thus, in the lowest of all geological

fossiliferous strata, the Taconic, we find remains of

animals belonging to all the four great kingdoms of

nature, including the Yertebrata! and what is still

more remarkable, we have representations of all the

classes of the first two kingdoms, and with the excep-

tion of insects—which, however, may yet turn up—of

the third also.' ' Animals are distributed on the sur-

face of the globe according to definite laws, and with

remarkable regularity. There is no disorder in their

distribution, only it requires long study before we can

grasp their diversity to such an extent as to be able to

understand how they are combined on the surface of

the globe.'

' Now in the order of succession we find something

quite similar. . . . And not only is there order in this

succession, but there is an order which shows at all

times consecutive thought—which at the outset perceives

the end. This is something which is never put hy mind

into machinery ; it is something that the architect retains

to himself only while he is superintending the work. In

tlie combinations which are observable among the re-

presentatives of the earlier period we can discover that

relation to one another which at the very beginning

implies that the end is perceived.' ^

In proof of the opinion thus expressed, Agassiz

takes the class Echinodermata :

—

' In the class of Echinoderms, we find living in the

* Oj^. cit. p. 97-99.
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present seas five typical forms (Figs. 22, 23, 24, 25,

and 26). Fig. 22 has only one living species, and this

is found in the West Indies, about Porto Rico, and

is called Pentacrinus.

These figures will be recognised by every seaside

rambler as ^ five-fingers,' ^ starfish,' ' sea-urchins,' ' sea-

anemones,' and the sea-cucumbers (Fig. 26), the most

complicated in structure of the series.^

Now if we go to the * stone book,' and search its

pages, we shall find that the lowest strata at ^ any part

of Western New York ' contain an innumerable quan-

tity of echinoderms, but they are all of one kind,

sea-lilies (Fig. 22). They are all crinoids, and at

one place there are as many different species of these

crinoids as there are of all other echinoderms along the

enormous coast of the United States.

Following the strata upwards, through the limestone

of Pennsylvania to the carboniferous rocks, we find

abundance of starfishes, but no crinoids ; a little higher

we find genuine starfishes, and still higher genuine sea-

urchins, but not a single specimen of Fig. 26. The

highest organised echinoderms all live in the present

time. Now mark the important fact established by

these illustrations.

The order in which the echinoderms have come into

being in past ages is exactly the same order or series

' to that which we observe in the gradation of the

structure of the present living species of the same

* 0^. cit. p. 100.
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animals. We have two series which coincide in their

result ; one an order of succession in time, and the

other an order of gradation in structure. It is a

coincidence of result obtained by different methods or

different ideas^ ^

The author then illustrates the development of star-

fishes. When formino^ within the esrsr, the little beino;

is attached to a ' stem or prong, with branches above

forming a kind of cup (Fig. 27). It resembles those

echinoderms first born on the surface of the earth, the

crinoids, the type of which has become extinct, with one

exception (Fig. 22), and just as we find geologically that

after a certain period starfishes with stems no longer

exist, so we find this embryonic starfish casts ofi* its

stem, becomes free, and assumes the form of its parent

!

And then Agassiz asks, ^ Now, what is there to

bring about this coincidence if it is not the mind that

has devised the order in which animals should appear

on earth—the mind that has assigned to the lowest in

structure the same degree of complication that was

given to the oldest in the order of time—the mind

that has established the order of growth of the young

animal after the same pattern and upon the same idea

that is presented in the order of time and in the gra-

dation of structure ?
'

' We have here then three different ideas in no way

necessarily connected luith one another, 1. The plan

upon which animals shall vary in their structure in thei

.
' 0^. cit. p. 102,
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course of time. 2. The order of gradation of struc-

ture of living beings. 3. The order of the growth of

the young animal from the egg. And yet in their re-

sults these three ideas are the same. Here then we

have the work of mind, but not of a mind which acts by

necessity, but with the freedom of Omnipotence. We
have it here directly, and w^e can demonstrate it the

more fully as we trace the facts thus presented more

in detail.' ^ Passing over similar evidence adduced by

M. Agassiz from the Crustacea, which are however

well v/orth reading by the thoughtful student, let us

continue awhile with the radiates and see how from

them this great philosopher draws conclusive and un-

answerable 'evidence of an intelligent and
CONSTANTLY CREATIVE MIND IN THE PLANS AND

VARIATIONS OF STRUCTURE, and I keep to the radiate

animals, because nowhere,' * without the deeper study

of anatomy, is the evidence of plan more plain.'

Well then, let us take as the basis of the radiate

structure the sphere in which all the points are equally

distant from the centre. This sphere is not a mathe-

matical sphere but an organic and living sphere, in

which the outer structure does not bear relation to a

central point but to an axis which extends between two

essentially diiferent poles.

Now Agassiz takes the question of radiation, or the

formation of animals upon this radiate plan, as a

mathematical question, and he refers to a celebrated

» Op. cit. p. 102-3.
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mathematician the following question :
* How to exe-

cute with the elements given—with a vertical axis

around which are arranged parts of equal value—all

the possible variations involved in that plan without

introducing new elements ?
'

The answer readily given was this :
' That the

simplest way would he to represent the ichole sphere as

a series of wedges placed side hy side with one another.''

Agassiz points out the melon, whose ribs on the out-

side will give the idea of wedges combining to form a

spheroidal body. The orange gives the same idea

;

it is formed of a number of spherical wedges, ^ the

edges of which correspond to the axis, the spherical

surfaces of which are segments of a sphere, and the

sides of which are the surfaces dividing those segments

one from another.'

In executing any structure upon the idea of radia-

tion, it is obvious a variety could be at once effected

by changing the number of wedges and perhaps their

relative dimensions—by changing the thickness of the

wedge near the equator—by having each wedge hollow

and surrounded by thin walls—by making the walls

thicker and reducing their cavities—by isolating the

surrounding elements, freeing the cavities in the in-

terior, and giving them distinct walls—this would so

complicate the structure as to produce independent

orders, and these are the mathematical combinations

which mathematicians present as the various possibili-

ties of these structural elements.
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Now applying these rules or laws to three of the

classes of radiates, they are found to differ from one

another ' in exactly the manner in |which a mathe-

matician conceives that these elements may be combined

with one another.'

In Polyps we have a cavity divided by radiating

partitions (Fig. 24). In Acalephs we have tubes leading

from the central cavity surrounded by a solid gelatinous

substance (Fig. 29). In Echinoderms we have an outer

solid wall, ^ and these tubes transformed into inde-

pendent organs, which wend their course in various

ways in the interior, forming a complicated structure.

So we have a plan in the construction of these animals

similar to that which a mathematician would conceive.

The mathematician to whom I appealedfor the solution

of the problem was entirely ignorant of natural history,

and could not, therefore, have obtained his knowledge

from the animal structures ; and yet he at once devised

these three as the only essential plans which could be

framed upon the idea of a radiated structure around a

vertical axis.''
^

Now there is no mode of explaining the remarkable

facts stated in the above passage, and which are equally

applicable, though in an infinitely more complex

manner, throughout all organised nature, except by the

operation of a designing and all powerful mind. The

great argument of the transmutationists in regard to

the primitive speck of organic matter, from which they

» Op. cit. p. 115. - -
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imagine that all living things on the face of the earth

have been evolved by physical laws or their correlatives,

is that it is equally honouring to the Creator and

equally illustrative of His power and design to believe

that He imbued that original speck with the powers of

evolution, adaptation, variability, and transformation in

the beginning ; that the secondary laws by which all

this is done were pre-destined and pre-ordained when

the speck was created, and therefore they anathematise

special creation, and become disciples of one of the

wildest and most improbable theories ever advanced by

scientific men. That the plan of creation was laid

down originally by the Creator there can be no doubt.

As Agassiz has shown, the skeleton of the fish was

created with special reference to the ultimate structure

of man himself. All we read about miracles being

necessary for every variety is only one mode of

trying to make your opponent's argument ridiculous.

As to the method, the actual means by which species

are created, we know nothing. But we do know that

it is upon a uniform plan, guided in every step by an

intelligent reasoning Being, and not by blind physical

force or the chance shot of an uncertain ^ struggle for

existence.'

Let us further examine the admirable remarks of

Agassiz. Having shown what he terms the ' freedom

and richness ' evident in the execution of the plan as

represented in nature, illustrating the same by some

excellent diagrams, he goes on to show that there are
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other problems of still greater interest when we study

the radiate animals in greater detail—which details

* make it perfectly evident that, when we analyse these

structures, we disclose the mental operations of the

Creator at every step.'

For this purpose he again takes the class Echinoder-

mata, Avhich exhibit three very marked variations of

form.

1. The Holothuridae, or sea-cucumbers (Fig. 26).

2. The sea-urchins, which have a more spherical form

(Fig. 25).

3. The star-fish which has a star-like form (Fig. 23).

Then he offers to us the following problem :
' With

the same structural elements to build a cylindrical, a

spherical, and a star-shaped body—ask an architect to

build with the same number of pieces, connected in the

same way, a circular tower, an arched dome, and a

pentagonal edifice ! It will be a problem not easy to

solve, especially if there is required the further condi-

tion that each structure shall be closed at the two ends.'

But when the structure of the animal is examined,

the problem becomes quite simple.

Here are three fioi:ures of a sea-urchin in different

positions (Figs. 30, 31, 32). Below there is the open-

ing of the mouth armed with five jaws. Above there

are a number of little plates, five of which are larger

than the rest, each pierced with a hole. I will give

the rest in Agassiz's own language, which is too precise

to curtail :

—
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* Then tlie interior is occupied by a number of very-

small plates. Now each one of these small plates on

the upper side corresponds to an interval between the

two jaws on the lower side. From the centre extend

five rows to the periphery, both in the upper and

lower parts. These rows are built of a number of

small plates, all of which are perforated with holes, and

through these holes proceed tubes, by which the animal

moves. The wider intervals between them are oc-

cupied by broader and therefore fewer plates.

' TV hat are all these parts ? The little plates at the

summit are occupied by eyes ; we have therefore five

eyes. The broad plates which cover the surface of the

sea-urchin contain the soft parts, which come out

through the rows, and by which the animal is enabled

to move.

' With these few very simple materials how shall we

build a star-fish ? Let us see how the star-fish is con-

structed. Seen from above it presents a network of

very minute plates, and there is no alternation of

larger plates at all. They extend all over the surface.

There is one point at which there is a large dot, and

that is a kind of seam through which the water pene-

trates into the interior.

^ There appears to be nothing like these parts in the

sea-urchin at first sight. But when we examine the

star-fish on the lower side we find a very different

structure. Here are five deep furrows. Under these

farrows project long tubes in every direction, being the
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organs with which the animal crawls about. They are

evidently, so far as use is concerned, the same organs

as those which project from the sea-urchin. But in

the sea-urchin we have them all united, while in the

star- fish they are found only on the lower side.

' Let us see of what this furrow is made, and how

these tubes are connected with it. Each furrow is

made up of a number of large pieces alternating with

one another, and between them there are holes through

which come the tubes by which the animal moves.

' Then, on the side of these broad tubes are smaller

plates. Now these plates gradually taper in size until

the whole is transformed into an angular furrow, having

the same structure all the way through.

' At the end of each ray in the star-fish there is an

eye. We have, therefore, everything on the lower

surface in the starfish which we find over the whole

body of the sea-urchin, with the single exception of the

small circle on the summit of the latter, which is

occupied by other plates.

^ If now we proceed to compare these arrangements,

we cannot fail to see a certain analogy between them.

Suppose I should split an orange into five parts, and

stretch these parts in every direction, thus forming a

pentagonal figure (Fig. 33). The sphere is transformed

into a star. Now the point on the upper side of the sea-

urchin occupied by those small plates becomes divided,

and transferred in the transformation of the star-fish to

the five extremities of the rays of the star-fish. So
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that, though at first so flat they seem to be in a dif-

ferent position, they are in the same position. There

is nothing changed, except that the little circle oc-

cupying the summits of the sphere has been stretched,

and its parts so multiplied that it extends over the

whole upper surface of the animal.

' Now it becomes very apparent that this problem

was easy ; that it required only an increase of the

elements in one direction to build up the star-fish

instead of the sea-urchin.

'^ Facts like this show the immediate working of mind

in the construction of the animal kingdom. It is not a

Jcind of work ivhich is delegated to secondary agencies ;

it is not like that which is delegated to a law working its

way uniformly ; hut is that kind of work which the

engineer retains when he superintends and controls his

machine while it is working. It is evidence of the

existence of a Creator, constantly and thoughtfully

working among the complicated structures that He has

made.^^

Agassiz then takes the lobster as an example among

the articulate class, in which the same thing as just de-

scribed is effected in the same parts of one and the same

animal; but I have not space to increase my already

large quotations from his admirable work. Long may
science be enriched by such books as this. It con-

cludes, after his illustration of the lobster, thus :

—

^ It is something akin to the device of man to do as

1 Ojp. cit.-g. 119-22.
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much work as possible with the smallest and simplest

apparatus ; and when the largest amount and greatest

variety of work is produced by a particular invention,

we consider the result as indicative of superiority of

genius or inventive capacity. Here, in the animal

kingdom, we see it illustrated to an extent which the

best-trained mind can hardly follow, showing how far

beyond our comprehension are the wonderful works of

Nature. Even though we can make ourselves con-

scious that they are built by mind, and that it has

pleased the Maker of all things to give us a spark of

that life which makes us to be His children, formed in

His image, that evidence is nowhere stronger than in

the fact that our mind is capable of studying those

works to a limit which approaches to a comprehension

of their wonderful relation to one another.' ^

0^. cit. p. 127, 128.
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CHAPTER XXVIII.

THE TELEOLOGICAL ARGUMENT CONTINUED.

Professor Haughton's Lectures upon Least Action in Nature.—Position

of Bones and Sockets predicted by Mechanical Laws with certainty.

Classification of Muscles.—The Prismatic.— The Penniform.— The
Quadrilateral.—Skew Surface.—Economy of Force.—Nature has other

views, such as Beauty of Form and Surface of Least Resistance, to

consider.—Beauty one of the Pre-existing Conditions in the mind of

the Creator.—The Tiger and its Triangular Biceps Femoris.—Penni-

form Muscle, that which lifts Wing of Bird.—Eeasons why Pen-

niform Muscle is used in Wing of Bird.—The backstroke.—Necessity

to give greatest Force, that two given Angles of 90° each should be

passed through at same Time.—Nothing tentative in any Branch of

Nature.—The Human Heart.—Amount of Work done by it.—Its

beautiful Structure.—Its Method of Work.—The Principle of ' Least

Action ' as applied to the Heart.—The Uterus.—Conclusion of the

Three Lectures.

I WILL take my next illustrations from Professor

Haughton's three lectures upon ' Least Action in

Nature, illustrated by Animal Mechanics,' from

which I have more than once quoted in the preceding

pages. I would advise everyone interested in this

subject to get the small pamphlet, which has been

reprinted from the ' British Medical Journal,' at

37 Great Queen-street. I will venture to say that no

unprejudiced mind can deny, after perusing these

admirable lectures, that an overwhelming answer to

Darwinism is to be found in Animal Mechanics. Most

B B
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of the great facts educed have been worked out bj

Professor Haughton himself, and will be fully eluci-

dated in his forthcoming work upon Animal Mechanics.

I wall only here give a short resume of his lectures—

a

difficult task enough, considering that every line is

full of information.

Professor Haughton starts with the hypothesis that,

' in every arrangement of bones, muscles, joints, and

parts of animals, the motion must be such as it would

be on the hypothesis that the muscle were a living,

intelligent thing, trying to save itself trouble. We
can calculate, as I will show you in the subsequent

lectures, with a certainty as perfect as w^e can calcu-

late the path of a planet, the position of bones and

sockets as we find them in nature.'

I pass over much interesting matter—how the

Professor discovered the co-efficient of muscular force

in a strong and healthy man to be 104 pounds to

the square inch ; how he describes tendons, par-

ticularly showing in their form and distribution how
essentially the old world differs from the new world

monkeys; how Nature, in the formation of her

tendons, never uses a grain too much of the glue of

which they are composed. I pass on to his classifica-

tion of muscles.

Professor Haughton divides muscles into— 1, the

Prismatic, where the fibres are parallel to each other

from bone to bone ; 2, the Penniform Muscle, where

the fibres radiate at equal angles from a common
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tendinous line, and are inserted at each extremity into

the bone ; 3, the Triangular Muscle, where the

fibres proceed from a fixed line, and are inserted, not

into a point, but into a line so short, that we may, for

practical purposes, regard it as a point; 4, Quadri-

lateral Muscles, where they are drawn in lines con-

verging from one bone to another.

The quadrilateral muscle is in reality the triangular

muscle with the top cut off. In nature it is found

that the forms of quadrilateral muscles deviate from

their plane, and form what engineers call a skew

surface (Fig. 34).

This singular figure, in which all the lines are

straight, and all the surface curved, varies in form in

geometry, and Professor Haughton has discovered that

the peculiar skew surface assumed by muscles is the

beautiful hyperboloid of one sheet, and that the

pectoral muscle in birds' wings, and the adductor

magnus muscle in the human leg, are examples of this

geometrical form. Thus Nature, for particular pur-

poses, varies her usual mode of structure, and sub-

stitutes that which geometers have proved more

applicable to the purpose intended ; and that form

which geometers, and only geometers, can produce.

I will quote here Professor Haughton's own words :—
^ The prismatic muscle and the penniform muscle

possess the remarkable property, which can be demon-

strated mathematically, that in their contraction no loss

whatever takes place. Nature therefore, according to

B B 2
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my principle, is entitled to employ these two forms of

muscles whenever she pleases ; she suffers no loss or

injury by using these forms of muscles, and we find,

therefore, they are l)oth frequently employed. When

Fig. 34.— ' Skew Surface,' showing the outside of the ' hyperboloid of

one sheet.' Seen in the adductor magnus muscle of human leg, and
the great pectoral muscle in the wings of birds. After Haughton.

we come to the triangular, the quadrilateral and skeAv

muscles, we can demonstrate by mathematics that in

the use of every such muscle there is a necessary loss

of force. I may, therefore, be asked. How comes it,

if the principle of least action be true, that Nature ever
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employs muscles involving a necessary loss of force?

I answer, because Mature has other problems in view

than mere economy of force in a single muscle. She

has to consider, if she economise force simply, mthout

regard to other circumstances, such as beauty of form

and surface of least resistance, whether she might not

lose rather than gain, taking into consideration all the

conditions. I have always maintained that beauty of

form, symmetry of outline, was one of the pre-existing

conditions in the mind of the Contriver of the Universe,

as well as economy of force. We find, therefore, that

Nature never uses a triangular or quadrilateral muscle

except under great necessity.'

Professor Haughton considers the tiger the strongest

animal, and the most beautiful in nature ; and he

adduces the biceps femoris^ the great flexor of the

thio-h of the tio;er, as the most wonderful triano-ular

muscle in the world. Now this great muscle extends

in the tiger from the tuber ischii for a space of three

feet alonff the side of its leor. This muscle exists in man

and all other mammalia, and believers in Darwinism

and evolution call the two muscles alike and expressive

of genealogical affinity. It is arranged, however,

differently in different animals ; in most as a prismatic

muscle, in man like a rope of parallel fibres. ' Why,

then,' asks Professor Haughton, ' has nature deliber-

ately sacrificed a certain amount of force by putting

a triangular muscle into the leg of the tiger, to do the

work which she does so effectually in my leg by a
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straight rope of muscle ?' The answer is this—I am

a man, and not a tiger ; I am not intended, as a tiger

is, to hide in a jungle ; to jump from the jungle at a

troop of horsemen going by ; to take one of them and

carry him off, spite of the rest, and eat him. That

is not the purpose for which the Creator brought me

here ; but if I were brought here for such a purpose,

I am sure I should have a triangular muscle in my
leg. The weight of muscle to give the tiger the

spring which enables him to do these feats is so

enormous, that, if it were placed as a single rope from

point to point, it would not only be a great deformity

in his appearance, but would seriously impede him in

his progress through the jungle. The clumsy nature

of this enormous rope of muscle attached to him would

injure him ; therefore Nature has deliberately thrown

over the first idea that might present itself, which was

to put a great rope from point to point, and to make

it strong enough. ' No, I cannot do that,' says Nature
;

' I must preserve beauty of form,' making the tiger

what it is, the most beautiful creature which God has

created. Therefore the tiger is given a triangular

muscle with a certain amount of loss of force, but there

is a gain by j^preading the muscle over a great surface,

a gain in the packing and shape of the leg—there is

more gained than lost by the apparent sacrifice of force.'

Professor Haughton then illustrates the use of the

penniform muscle, which he describes as a rare muscle,

and only used when there is a worthy object. ' The
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most remarkable example I can give you of the

penniform muscle is the muscle which lifts the wing

of the bird. The bird's wing is depressed by great

and powerful muscles ; it is lifted by a small compact

muscle which is placed upon the breast of the bird, in

order to keep the centre of gravity of the bird as far

back as possible. It is worthy of remark that in the

case of the ostrich, which does not fly. Nature places

this muscle on the neck of the bird, because it is no

injury to the ostrich to have the muscle on the neck,

whereas it would be destruction to any other bird to

have it so. This muscle is placed upon the breast-

works by a tendon passing through a pulley, and

changes through an angle of 180 degrees in its appli-

cation, so as to lift the wing of the bird. The

nature of a bird's flight is this. The depressor

muscles of the wing must be made enormously

great, to strike the air with the utmost force. The

muscles which lift the wing must be made as light

and small as possible, because their only object is to

bring back the wing through the air after the stroke

is made. This ought to be done in the shortest

possible time, because while the wing of the bird is

rising through the air the bird is falling. Therefore

we find that Nature, or rather the Great Author of

Nature, always employs the penniform muscle to lift

a bird's wing ; and for this reason, since the fibres

converge at an angle towards each other, by com-

pounding their forces the velocity along the diagonal
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is greater than it would be in a prismatic muscle.

Thus no force is lost, and the bird is enabled to repeat

the downward stroke much faster than if the prismatic

form of muscle had been retained.'

Professor Haughton then points out the beautiful

law that to produce the most powerful stroke, like the

back-handed stroke of the guardsman, the back stroke

of the paw of the tiger, and that of the racket-player,

it is essential that the muscles of the fore-arm and the

arm should be brought into co-ordination ; and that,

in doing this, it is absolutely essential that the muscles

Avhich perform the act should become perpendicular to

the humerus, and those acting on the fore-arm perpen-

dicular to the line joining the olecranon process of the

ulna to the elbow-joint ; in other words, they must

pass through an angle of 90° at the same moment.

' We have the curious fact that the principle of least

action in a tiger's fore-paw or arm requires that

these two angles, which have no relation to each other,

varying in magnitude at every moment, must, to

produce the maximum effect, pass through 90° at the

same moment. And we find that Nature accepts tlie

consequence. I know no animal in which this law is

not carried out, and a corresponding law to which I

will now draw attention in the hind leg.

^ In the hind leg a line joining the centre of the hip-

joint with the tuber ischii becomes at right angles to

the resultant of the biceps femori muscle, whether

triangular or prismatic, at the same moment that the



PROFESSOR HAUGHTON. 377

muscles of the calf become perpendicular to the line

drawn through the centre of the ankle joint. In the

case of the hind leg the arrangement skips a joint. In

the fore-arm the shoulder is related in this remarkable

manner to the elbow-joint. In the hind leg the hip-

joint is not related to the knee-joint, but to the heel

;

and these two angles, which have no necessary relation

whatever to each other, made by one group of forces

at the hip-joint, and another group of forces quite

distinct from them at the heel, pass through 90°

too;ether. One of the most remarkable instances on

record of the skill, contrivance, and forethought with

which the frame of animals has been constructed.'

Professor Haughton, in commenting upon these

facts, beautifully refers to the man seen by passengers

in the engine-room of a steamer, who, in oiling the

machinery, would inevitably lose his life if he did

not know to the tenth of an inch the movement of

every bar, and adds ;
^ When we see these motions

regulated by the intelligence of the engineer who

contrived the machine, describing these angles, and

passing through each angle at the exact moment the

engineer intended, no person is fool enough to believe

that there is not contrivance and design. I am ashamed

to say there are intelligent men who can look upon

similar structures more wonderful in the world of

Nature, and not recognise the hand of Him who made

them.'

Professor Haughton chooses the opportunity of
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showing how the use of peg-top heels by ladies must

destroy the beautiful play of angles and joints from

coming into effect, sacrificing in movement what is

supposed to be gained by grace, and concludes thus :

—

^ If the practice continue, I should expect that our

young ladies of the future, between the bright colours

of their heads, and the development of the tendons of

their feet, will present an appearance not unlike the

flamingoes that strut about the Zoological Gardens.'

It will well repay perusal to follow Professor

Haughton into the application of his principle of least

action to the wing of the bird. Acting upon this

principle, he predicts the position of its angle of rota-

tion. He does so in the albatross, grebe, macaw,

w^ood-pigeon, pheasant, and heron ; and in every case

the calculation comes so close to the known line of

rotation that there is no doubt of its truth, making

allowance for the * residual phenomena ' to which all

such investigations are subject. He concludes this

lecture thus:

—

^ We find then nothing tentative in any branch of

Nature. There is nothing tentative in astronomy.

No planet ever seeks to move more perfectly in its

orbit ; it does so from the beginning. We have no

evidence that light describes its path by a succession

of attempts ; it is singly, doubly, or conically refracted,

according to fixed conditions, and has all the appear-

ance of always having been so. The socket and the

axis round which birds' mngs revolve are placed
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exactly in the position best suited to produce the best

effect.

' And here again I find no tentative process. There

is no evidence in Nature of birds with imperfect

wings ; no proof of a succession of blunders before

perfection was attained. All is perfect, and all Avas

always perfect. There have been no " tentative

miracles " in Nature, no failures nor trials. The

graceful limbs of the beautiful tiger, and the expanded

wings of the sweet albatross of Coleridge, speak to the

ear of reason in lano^uao;e that cannot be misunder-

stood

—

The hand that made iis is Divine.'

The last of these beautiful lectures treats of ^ least

action ' as applied to the heart and other involuntary

muscles.

After asking his hearers to take for granted any

apparently missing link in the argument, the result of

ten years' hard study, which the one hour of lecture

enabled him only to detail briefly. Professor Haughton

deals with the amount of work done by the heart. He
goes into detail about the method he pursued amongst

many difficulties in finding the amount of weight

which an ounce of the heart could lift. His answer is

20*576 pounds, through one foot every minute. This

discovery was verified by obtaining the number of

vibrations per minute made by contracting muscles, as

shown by the musical note they produce, and which
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anyone can hear for himself if he will go into an

empty room, and leaning upon his elbows against

the table, allow the muscles of his arm to contract,

and then place the forefinger of each hand into each

ear.

By comparing these vibrations wdth the result of

weight placed on the extended arm, he found a second

co-efficient for each ounce of muscle which came out

twenty pounds.

Well, then, taking the amount of work done by

e\'ery ounce of the heart, he wanted something where-

with to compare it, and he soon found out this. He
got the data of the Oxford boat race, the distance, the

time, cross sections and plans of the boat, and then,

usino^ Rankine's well-known formulse for the resistance

of ships, he found that during the average twenty-three

minutes of the race every ounce of muscle in the arms

and leo-s of the rowers works at the rate of 20*124

pounds lifted through one foot per minute. Thus the

heart of an old man close upon 100 years of age has

worked for that 100 years of his life as hard as the

muscles of the young men that pull in the Oxford and

Cambrido-e eio:ht-oared races.'

But then, as Professor Haughton remarks, ' How
does the heart do this work ?

' If the principle of

least action be true, the law of muscular contraction, is

that each fibre when it contracts is shortened by one-

ninth, therefore the fibres of the heart must be so

arranged as to admit of such a contraction.

The heart has been compared to a ball of twine.
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and, more correctly, to two balls of twine containino- a

third—for there are two cavities, and certain groups of

fibres run round each of these cavities, while a third

group runs round the entire heart—all of which may-

be seen in Dr. Sibson's beautiful work on ' Medical

Anatomy,' or the monograph of Mr. Pettigrew, who

has added much to our knowledge of this exquisite

structure.

Imagine millions of fibres being wound up in this

manner, but every one of them in its proper place.

If perfect order and system and design were not

brought into play in the winding of these fibres, the

heart would be spoiled. Professor Haughton believes

the law which regulates these fibres to be that ^ the spiral

fibre which goes round the entire of the two cavities of

the heart describes a complete circumference of 180°

before its return, whereas the spiral fibres that sur-

round the right and left ventricles of the heart respec-

tively describe an entire circumference and one-fifth

over before they come back. This extra fifth of a

turn is, I believe, for the purpose of giving a twisting

motion to the cavity, just as you would wring a cloth,

so that it should be completely emptied at the close of

the stroke, and no blood left remaining in the cavity,

or even the least loss of force occasioned.'

Now these fibres are each of the same lengrth in

each group ; therefore they are able to contract one-

ninth of their length when ordered to do so by the

brain, and the ^ principle of least action has been

fulfilled.'
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But the anatomy of the heart enables Professor

Haughton to apply a crucial test as to whether ^ least

action' is, or is not, the great principle in muscular

mechanism asserted to be by him.

This test is the prediction that the ' ratio which the

volumes of the two cavities of the heart bear to each

other may be found by the measurement of the lengths

of the fibres that surround them.' ^ Let L be the

length of the fibres that go round the entire heart ; let

/ be the length of the fibres that go round the left

ventricle. Find these lengths and cube them. The

ratio of these cubes will be proportional to the sum

of the right and left ventricles divided by the left.

There are theoretical grounds which I believe are

almost of themselves sufficient to entitle us to believe

that these two cavities are of equal volume, and there-

fore that this fraction will come out equal to two. I

have taken, however, a more certain mode of deter-

mining this by collecting together all the observations

of direct measurement of these volumes that I can

find, and I find that the mean is 2*125.' Professor

Haughton believes that the decimal of one-eighth

must be struck off this. The most correct of his ten

observers made it two. But the Professor proceeds to

his own verification. He measured the common fibres

of a great number of hearts of oxen, and found them

to be 10*875 inches. He measured the length of

the fibres going round the ventricles of the same

hearts, and he found the mean 8*625. He cubed the
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numbers, and the result was 2*004. Upon this he

remarks :

—

'I believe that to be a remarkable result, and to

entitle us to assert that the principle of least action

applied to the problem of the heart is capable of

solving it a step beyond what it has been solved, and

bringing us within reach of the knowledge of one

more of the wonderful laws of the Creator. How it

would have rejoiced the soul of the great Kepler, had

he known that the ratio of the length of the fibres in

his own heart was in the proportion of cube root of

two to one ! Divine Geometry ! Queen and mistress

of philosophy, thy right to rule the sciences shall

never be disputed.'

This least action as applied to the heart is. Pro-

fessor Haughton remarks, simply making every fibre

and particle of the heart do the entire amount of work

that it is capable of doing. He compares the per-

fection of this structure with the efforts of human

genius. The Armstrong 600-pounder gun was an

attempt to make each of the eight rings of which it

was composed bear its proportion of work, but it

exploded, and only three rings were burst. Had it

been perfect the eight rings would have burst together.

' That which human skill is not able to effect is solved

in the arrangement of the fibres of the heart of every

person in this room.'

Professor Haughton then alludes to ellipsoidal

muscles, of which the mammal uterus is an example.



384 FALLACIES OF DARWINISM.

This muscle is grown for a particular purpose—that of

the birth of the young. It must acquire a certain

power, not by use, for this does not come into play

till the moment it is required. It must overcome a

certain amount of resistance, which Professor Haughton,

upon the principle of least action, calculated to be that

an hydrostatical pressure of 3*4 lbs. per square inch

could be produced by its contraction.

Dr. Mathews Duncan of Edinburgh and Professor

Tait found by actual experiment that this was 3*1

pounds per square inch. * Here we see Nature at-

taining perfection at a single bound, by a process of

foresight. There is no evidence whatever of the sup-

posed necessity of an endless succession of previous

blunders.'

By this discovery Professor Haughton has solved

the difficulty of the equilibrium of an elliptical dome.

There is only one perfect dome of this kind in the

world, that of the Pantheon in Paris, fortunately

saved during the revolution. St. Paul's requires sup-

port ; St. Peter's is strengthened by hoops of iron

;

Brunelleschi's dome at Florence is equilibrated, but

then it is octagonal.

Professor Haughton concludes his lectures in the

following words :

—

' In conclusion, let us suppose that this and all

ether branches of science which man can study have

been carried to their utmost perfection ; let us suppose

that man has fully explored all the secrets of Nature
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he is capable of attaining, and Las found a key that

unlocks all her mysteries, he will still find himself only

a worshipper in the temple and before the altar of an

unknown God, whose true nature and moral relations

to himself must be sought from other sources than

those which Nature furnishes. There are truths in

the system of things as real and as certain as any laws

of Nature, although we cannot perceive them with our

senses. My eyes cannot see them, my ears cannot

hear them, nor can I touch them with my hands ; but

they are there, I know them to be true, and that they

will endure when Nature and her laws have passed

away like a troubled dream. I testify what I have

seen. I have many a time seen an humble earnest

faith in these unseen truths cause a smile of joy to

play upon the pale face distorted with pain, like a

sunbeam dancing on the bosom of the troubled ocean.

I have seen these truths illumine with a lio^ht from

heaven the dim eye, soon to be closed for ever by the

cold hand of death. These truths are more dear to

me than all that Nature can teach me, because they

touch my inner life and consciousness. I learned

these truths as a little child upon my mother's knee
;

I cherish them in my heart of hearts ; and in defence

of them, if opportunity should offer and God should

count me worthy, I would gladly lay down my life.'

c c
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CHAPTER XXIX.

EVOLUTION AND THEOLOGY.

The Teleological Argument inexhaustible.—Evolution and Theology as

advanced by Mr. St. Greorge Mivart.—His Dogma of Evolution. —

Belief in both Theism and Christianity inseparably bound up with

the Dogma of Creation.—The Fathers Evolutionists.—Reasons for re-

jecting their testimony on this subject.—The Soul separately created.

Mr. St. Greorge Mivart's Theory of Evolution shown to be untenable,

—Its Difficulties cognate with those of Darwinism.—Conclusion.

Xo good purpose would, I think, be obtained by con-

tinuing illustrations which in fact have no end. I

might have shown the inimitable perfection of the

human larynx to be utterly inexplicable upon any other

than a teleolosfical ground of ars^ument. I could have

shown how the thoracic duct was guided by Infinite

Wisdom to open its precious contents in the angle

formed by the veins of the neck, just in the little spot

where there could be no regurgitation of blood nor

current force to check the flow of chyle.

I could have taken every organ or limb of the body,

and have produced unanswerable proof of an ever-

present, designing, thoughtful, and wise Creator^

acting not by miracle, as weak reasoners assert ; nor

by supernatural means, as the biassed believer in

secondary laws says so often ; but by the simple.



TELEOLOGY, 387

grand, overruling Providence of the Omnipotent and

Omnipresent Author of all good.

The teleological argument is in fact inexhaustible

;

and no reasoner has ever yet obtained a locus standi

from wliich it might eifectually be assailed.

The embryological similitude between different

forms of animals is not a real likeness—it is merely

the same means adopted to carry out similar ends or

functions in the oro;anisation of livino; thino;s. The

mammalian heart is similar in structure through the

series. Would it be sound or just to say that because a

dog's heart and a man's are similar they are therefore

genealogically related ? The same argument is appli-

cable to the whole series of mammalians left out in the

cold by Mr. Darwin. The Master Mind deviates

neither to the right nor to the left in carrying out the

scheme of creation.

As we have just read. His work displays the constant

presence and superintendence of a Great Intelligence

;

and if one animal has the same means of walking,

breathing, or eating as another, it shows that method

and plan are uniform throughout ISTature.

The work, as Agassiz has remarked, is not such as

could be relegated from a master to a workman

;

neither are the facts consistent with the operation of

secondary laws, as surmised but never proved by the

disciples of Darwin.

Is evolution or creation by secondary laws the

mode by which the world v^as created ?

c c 2
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The opinions of many eminent men who are opposed

to Darwinism are in favour of such a view, and by

no one has it been more ably argued than by

Mr. St. Georo^e Mivart.

' Without a distinct belief in a personal God,' says

that pleasing writer, 'it is impossible to have any

religion worthy of the name ; and no one can at the

same time accept the Christian religion and deny the

doo-ma of creation.'

This seems to comprise the entire question, and Mr,

Mivart believes that creation is the evolution of

organic forms ; and he thus defines the evolution in

which he believes :
—

' It is the manifestation to the

intellect, by means of sensible impressions of some

ideal entity (power, principle, nature, or activity),

w^hich before that manifestation was in a latent, un-

realised, and merely *' potential" state—a state that is

capable of becoming realised, actual, or manifest, the

requisite conditions b-eing supplied.' ^ And he says

the ' evolution of specific forms ' means the actual

manifestation of special powers of nature which before

were latent, in such a successive manner that there is

in some way a genetic relation between posterior mani-

festations and those which preceded them.^

We are much indebted to Mr. Mivart for having

distinctly admitted the fact that a belief in both

Theism and Christianity is inseparably bound up with

the dogma of creation.

'- Genesis of Sfecies, p. 270. 2 Qp. cit. p. 271.
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Had lie written no other words than these, he would

have been entitled to the thanks of the scientific world.

The admission scatters to the winds all the bitter

thino^s that have been said about the odium tlieolo-

gicum.

But does Mr. Mivart's definition of evolution ^ cor-

relate all phenomena ' ? Does it carry us any nearer

to a solution of the great mystery—the How? I fear

not. It is satisfactory to find that St. Augustine, St.

Thomas Aquinas, and Suarez were evolutionists ; but

I fear we must gently remove these eminent divines

from the scientific argument, for it is evident that there

are a great number of theories of evolution, and the

manifestation of these divines is hardly congruous mth
the meaning of either Mr. Spencer Herbert's or Mr.

St. George Mivart's definition.^ In fact, I wish Mr.

Mivart had not quoted the Fathers, inasmuch as

neither the ^ Origin of Species ' nor the ' Genesis of

Species ' were attempted by those holy men ; and every-

one possessed of reason, who had ever reflected upon

the evolution of an egg into a chicken, must have

believed in the potentiality of living matter. But the

question to be decided noio is a very different one

from that.

Let us put it fairly and plainly. In Mr. Darwin's

last work he has enunciated the doctrine of man's

descent from the ape, and he considers his theory of

^ This question has been argued at length by Professor Huxley, in

the Cordemi^rary 5et;ie«e for November, 187 Ij since the text was written.



390 FALLACIES OF DARWINISM.

natural selection sufficient to justify his doctrine. Mr.

Mivart believes the same as to man's corporeal frame,

reserving the soul for a distinct and special creation

by the Almighty. But the difficulties which Mr.

Mivart and others have shown to lay in Mr. Darwin's

path may be clearly found upon that of Mr. Mivart.

The latter does not fill up the gap between the ape

and the man, while the former tells us that his evi-

dences are at the bottom of the sea. Mr. Mivart^

seeing the difficulty, has thrown overboard the accu-

mulation of minute differences through variation and

natural selection, and believes in a per saltum genesis

of species. But he fails to see that the latter belief

annihilates his own doctrine. If Mr. Darwin's evi-

dences are never found, or never existed, then the

creation of man was a direct, special, and so called

miraculous act of the Creator, and both Mr. Darwin

and Mr. Mivart's doctrines fall to the ground of

necessity.

Then there is an ambiguity about Mr. Mivart's

doctrine of evolution, which implies that it has been

drawn up rather to meet existing prejudices than to

account for the origin of species. It is calculated to

meet the theistic belief, but the value it attains in

this respect is lost by its greater obscurity. It implies

a process in the genesis of species identical with that of

the evolution of the chicken from the germ in the Qg^^

but it is burdened with the proviso that it acts by

laws for the most part unknoicn. If so, it must be
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incapable of demonstration, for no one will pretend that

man may be evolved, per saltum, from an ape by an

evolution similar to that which attends the development

of the chick, most of the processes of which may be

observed in the microscope, and all of which are con-

gruous with and parallel to germination in all the

groups of organic life. But surely Mr. Mivart will not

contend that germination and the evolution of species

are cognate phenomena ! The variability of species

may be accounted for by Mr. Spencer's or Mr. Mivart's

formula. But the advent into the world of a new

species, with intellect, reason, and an immortal spirit,

can in no way be degraded into comparison with a

pigeon fancier's artificial and production of monstrous

varieties.

Let us take the beautiful instance of the internal

ear as a special teleological production. Mr. Mivart

gives us a figure of the fibres of Corti, and says he is

unaware whether such a structure is to be found

or not in the internal ear of the monkey; and if

so it would be what he calls an instance of ' antici-

patory development.'

In other words, he would say that the Creator in

the beginning endowed matter with a secondary law,

which would give a monkey for ages a most important

and valuable structure which was never intended to be

of any use to it. Why, surely this is Darwinism,

pure and simple. One of Mr. Darwin's strongest

arguments for the descent of one animal from another
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is the presence of useless organs, which were of great

use to a predecessor. But then, a per saltum act of

evolution from the ape to the man would imply the

re-creation of the ear as well as other parts of the

hody, to suit the altered condition of the new reason-

ing being; which again, is simply admitting the

doctrine of special creation, with the useless and pur-

poseless addition of having a creature living for ages

with a most exquisite structure in his ear which he

was never intended to use, nor even have the satisfac-

tion of evolving^ to a hia^her and nobler orojanisation.

On the whole, then, I think Mr. Mivart's doctrine

of evolution cannot stand. It looks too much like

Mr. Tegetmeier's pigeons ' made to order.' It is

offered, with the best intentions, by an able and

highly conscientious man, as a means of reconciling

scientific and religious thoughts, and of bringing to-

gether the two lines which, Mr. Spencer remarks,

are running parallel and gradually approaching each

other.

Reliffion.

Science.

I do not think it has within it sufficient elements of

truth to do this; but I am equally thankful to Mr.

Mivart for having made the effort.

Truth is the great goal towards which all men of

truly scientific mind are striving. The struggle is
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really one for existence. But will the fittest survive ?

Has the mind of man lost anything of its grandeur ?

Has it lost any of that purity, which, shining above all

the littleness of earthly life, was not ashamed to pro-

claim truth in its own noble and unsullied greatness ?

Does the taint of hypocrisy, however faint, ever invade

such a mind, guided by worldly interest, or expedi-

ency, or both ? God forbid ! Every honest man will

sacrifice his all in the cause of truth, not as it is written

or formularised, but as it exists, and will exist for

ever, as a bright gem unsullied by a single flaw,

shining on and on in its simple purity, ever piercing

into the region of the unknown, but reflecting thence

its rays upon a finite mind, and causing there a thrill

of admiration, of awe, of wonder, of love, and of devo-

tion; for that reflection reveals, in all its wondrous

beauty, the thoughts, the plansj and the power of the

Infinite.
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APPENDIX,

nVIr. Darwin lias just published a book upon the " Origin

of Species." The ingenious and learned author thinks that

species are changeable. Unhappily he does not tell us what

he means by " species ;
" neither does he give us any certain

definition thereof.

' In the second place, he recognises very distinctly the

variability of species ; who does not ? But he does not see

the limits of this variability ; and that is precisely what

he ought to see. In short, the author uses everywhere a

figurative language, which he does not explain, and which

deceives him as he deceives those who make use of it. This

is the radical vice of the book. By old writers Nature was
personified — they gave to her inclinations, intentions, and

views, horrors (of a vacuum)—and the sports (of nature) were

attributed to her. Monstrosities were her errors. The
eighteenth century did better. In the place of God it put

nature. BufFon said to Herault de Sechelles :
" I have

always named the Creator; but you have only to take that

word away and replace it with the ^ Force of Nature.'

"

^ The following is a literal translation of a part of the work of the

late M. Floiirens, entitled Examen du Livre de M. Darwin sur VOrigine

des Especes,-pa.vF. Flourens, menibre de I'Academie Fran9aise, secretaire

perpetuel de I'Academie des Sciences (Institut de France). Paris,

Garnier Freres.
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" Nature," says BiifFon, " is not a thing, for that would be

everything. Nature is not a being, for this being would be

God." In which he was perfectly right, but which, as we

shall see, was not the cause of much alarm to him. He adds \

*' Nature is an active, immense power, which embraces every-

thing, animates everything; which, subordinate to the First

Being, only begins to act with this order, and only acts now

with His consent."

^ It is from this pretended Power that naturalists produce

their nature Avhen they personify it."

' M. Cuvier has, however, a long time ago averted from

them all the perils of such language.

' By one of those figures to which all language is inclined,

he says :
" Nature has been personified. Living beings have

been called the works of nature. The general bearing of

these creatures to each other has become the laws of nature.

It is while thus considering nature as a being endowed with

intelligence and will, but in its power limited and secondary,

that it may be said that she watches incessantly over the

maintenance of her work, that she does nothing in vain, and

always acts by the most simple means. ... It is easy to

see how puerile are those philosophers who give nature a

species of individual existence distinct from the Creator, and

from the law which He has impressed upon the movements

and peculiarities of the forms given by Him to living things,

and which He makes to act upon their bodies with a peculiar

force and reason.

'As knowledge has increased in astronomy, physics, and

chemistry, these sciences have renounced the false reason-

ings which resulted from the application of this figurative

language to real phenomena.

' Some physiologists continue the use of it, because in the

obscurity which still surrounds physiology they could only

delude themselves and others respecting the profound igno-
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ranee in whlcli they remain about all vital movements, by
attributing some reality to the phantoms of abstraction.^

' In the following examination of Mr. Darwin's book I pro-

pose two objects. 1. To show that the author has deluded

himself, and perhaps others, by a constant abuse of figurative

language; and 2. To prove that, contrary to his opinion,

species are fixed, and that, far from having proceeded one from

the other, as he states, different species are and will remain

eternally distinct.

'Mr. Darwin begins by imagining a "natural selection."

He then imagines that this power of selection which he gives

to Nature is similar to or parallel with the power of man.
' These two suppositions admitted, nothing stops him. He

plays with Nature as he pleases, and makes her do whatever

he washes. The power of man over living creatures is per-

fectly known. Species are variable. They vary from each

other. This all naturalists know, and no one has proved it

more strongly in these modern days than M. Decaisne, in his

direct and decisive experiments. Now, among the variations

of species some are useful to men's views, and others opposed

to them. Man chooses the useful variations, and discards

those that are the contrary. This is not all. After having

chosen individuals with useful variations, he unites them

together, and by that means accumulates these varieties,

extends them, and fixes and so makes races. This all natu-

ralists know.

"Apropos of the dog," Buffon says, "man has created

races in this species, by choosing and putting together the

largest and the smallest, the best-looking and the ugliest, the

most hairy and the most naked, &c."

' In his history of the pigeon, he says :
" The maintenance

of varieties, and their multiplication, depend upon the hand

' Cf. the article 'Nature' in JDictionnaire des Sciences naturelles

(Levaiilt).
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of man. He collects together from nature the individuals

which most resemble each other, he separates them from the

others, unites them together, and takes the same care of the

varieties which are found among the numerous productions of

their descendants; and by continued attention, in time an

infinity of new creatures, which nature by itself would never

have produced, are created before our eyes—that is to say,

brought to light. . . , The combination, succession, arrange-

ment, re-union or separation of beings, depends often upon

the will of man, since he has the power to force nature by

his combinations, and to fix her by his industry. From two

single individuals which are produced, as it were by accident,

he will form a fixed and perpetual race—from which he will

derive many other races, which, without his skill, would never

have seen the day."

' These are the facts which Buffbn saw, and which everyone

tnows. Darwin has seen nothing more. He has only added

to all this a metaphorical language which dazzles, and he

imagines that " natural selection," which he gives to nature,

must have incommensurable effects (this is his own word)

above the feeble power of man.
' He says, in express terms, that as all the works of nature

are infinitely superior to those of art, so " natural selection" is

of necessity ready to act with a power which is incommen-
surably superior to the feeble efforts of man. He says again,

—if the principle of selection which we see so powerful in

the hands of man could be applied to nature, how immense
would be its effects ! I have given, he says, the name of

natural selection to that principle by means of which each

variation preserves itself, provided it is useful ; so as to make
the analogy agree with the power of man's selection. That
is to say simply, you have personified nature, and that

is all the fault we find with you. " Many writers," says Mr.

Darwin, " have criticised this term of natural selection. In
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the literal sense of the word 'it is a contradiction." It is

impossible to describe it better ; but then whj make use

of it ? Why make all his explanations and all his books

accommodate themselves to this false language ? Why write

an entire book in the fake spirit which this language

implies ? Without doubt this is the constant method of Mr.

Darwin. He begins by asking permission to personify nature,

and then, by a dato non concesso, he reasons as though this

permission had been granted to him. (Origin of Species,

p. 119-20.)

* Thus he always speaks metaphors; nature chooses, nature

investigates, nature labours, and labours without ceasing, and

labours for what ? To change, to perfect ! to transform species.

The transformation of species is, according to Mr. Darwin's

system, the perpetual occupation of nature ! What is there

in this?

' This system is like any other, and it is not Mr. Darwm
who has invented it. In the last century Demaillet, the

author of the Telliamed, covered the entire globe with Avater

during millions of years. He made the waters retire gradually.

All terrestrial animals had first been aquatic. Man himself

had begun by being a fish ; and the author assures us it is

not uncommon to find in the ocean fish which have only partly

become men, but whose race will really become men at

some future period.

' Maillet, of whom we have already spoken, Voltaire says,

thought he perceived at Grand Cairo that our continent had

been nothing but a sea in past antiquity. He saw some

shells, and he reasoned thus :
" These shells prove that the

sea has been for millions of centuries at Memphis : therefore,

the Egyptians and the monkeys have been de7eloped incon-

testably from marine fish."

' After Maillet came Eobinet. His book is well known,

entitled "Essays of Nature : How to make Man." Maillet
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was a man of genius. He dedicated his book to Cyrano de

Bergerac, to prove to liim that we may speculate about the

sea as we do about the sea and moon. Robinet was simply

ridiculous. It is sad to find among these men of wild

ideas the respected name of Lamarck—a true genius, except

when he pretends that man has been derived from a polyp

or a monad. Now, it is precisely for this that Darwin

praises him. He says Lamarck developes the idea that

all animals, including man, are derived from other anterior

species, and that by so doing he rendered a great service to

science. The fact is that Lamarck is the father of Darwin.

He commenced his system. All Lamarck's ideas are, in

reality, those of Darwin. Mr. Darwin does not admit this at

first. He has too much art for that. He would frighten his

reader, while he only wishes to captivate him.

' But when he finds the right moment has come, he says,

neatly and formally, " I think the animal kingdom has

descended from four or five types, and the vegetable kingdom

from the same number or less." But in the midst of so many

facts which he re-unites, and so many bold conclusions he

draws from them, one observation strikes me. It is from

these same facts BufFon, who was also of a bold and very

systematic spirit, draws absolutely contrary conclusions.

What Mr. Darwin calls perfection, BufFon calls degeneracy.

His beautiful chapter on the degeneration of animals is well

known. He passes in review all our domestic animals, and

their varieties. All these varieties apjDeared to him so many

particular alterations of each species. He says of the pigeon

domesticated from a time immemorial : " As man has created

all who are dependent upon him, we cannot doubt him to be

the author of these slavish races, as perfect for us as they are

degenerated and vitiated for nature." But we jnust beware

of Bvffon, as ice must he aware of Darwin. All imaginative

people are systematic^ and system consists in only seeing things
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frcm a one-sided view. Happily, this great and fundamental

question of the fixity or mutability of species has been treated

by a naturalist who had as much good sense as Buffon and

Darwin had imagination. This objection was raised against

M. Cuvier relative to the lost races he has restored. " Why
should not they be modifications of those ancient races which

are found among the fossils—modifications which might have

been produced by local circumstance and changes of climate, and

brought to this extreme difference by a long succession ofyears ?

* " This objection," says Cuvier, " ought to appear parti-

cularly strong to naturalists, who believe in the indefinite

possibility of the alteration of forms in organised bodies, and

who think that all species can change one into the other, or

result from one only among them in the course of centuries

or from their mode of life."

^ This is what he said of Lamarck, and would say now of

Darwin :
" I do not think this naturalist in earnest."

'

' " As for those," continues he, " who recognise that varieties

are restricted to certain fixed limits, we must, in answer to them,-

examine how far these limits extend—a curious research, very

interesting in itself, but which has been little done or thought

of till now."

' He gives himself up, then, to this research. He takes one

species after the other, and determines in each the degree of;

variation of which it is capable.'

<" Though the wolf and the fox," he says, "inhabit the

country from the torrid to the glacial zone, they hardly, in

this immense space, show any variety beyond more or less

beauty in their fur. I have compared the skulls of the foxes

of the north with the foxes of Egypt and those of France, and

I have only found individual differences. A thicker coat is

the only difference between the hyena of Persia and that of

Morocco. The skeleton of the Anj^ora cat differs in ncthinsr

essential from that of a wild cat."

D D
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'He then comes to the dog; and here he nndertook an

immense work, in which he was assisted by his brother,

Frederic Cuvier, the most exact naturalist I ever knew.

*"Dogs vary in colour and in abundance of hair, which

they sometimes lose entirely ; in form, in the shape of ears,

nose, and tail, in the relative height of the legs, and in the

development of the brain, and the consequent shape of the

skull, &c.
* " And this is the maximum of known variations to this

day in the animal kingdom, viz , there are races of dogs

which have one toe more on the hind feet, with the bones of

the tarsi corresponding, as there are in the human race some

families with six fingers." ^

' How far is all this from Mr. Darwin, and the immense effects

which he makes his " natuiml selection " produce ! Or rather,

how much these facts, seen by themselves, differ from facts

seen in a system founded upon the phantoms of abstraction.

' There are in animals characters which resist every influ-

ence. These characters are internal. The most profound of

these characters is that offecundity^ and it is this which makes

fxity of species. The varieties of our domestic animals are

also innumerable. All these varieties are nevertheless fecund

between themselves. All our dogs, horses, and oxen are fecund

among themselves, and of a continuous fecundity.

' Different species united with each other have only a

limited fecundity. This constitutes the genus. In short,

fecundity decides everything.

' Species proceed from continuous fecundity, genera from

imited fecundity.'

* Orders and classes 7iot having among them fecundity have

no degree of consanguinity or parentage.

* come back to my principal object—" Fixity of species."

The acts are admitted and known to everybody. Mummies

* Liscours sur les revolutions de la surface du globe.
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of men have been brought from Egypt ; the men of to-day

are like those of former ages. They have brought mummies
of animals, dogs, oxen, crocodiles, ibises, &c. All these ani-

mals are the same as those of the present day. The 3,000

years which have passed away since thev lived have neither

changed nor altered anything.

' It is 2,000 years since Aristotle lived. Guided by com-

parative anatomy Aristotle divided the animal kingdom as

Cuvier divides it now. There were in it viviparous quadru-

peds or mammals, birds, oviparous quadrupeds or reptiles,

fish, insects, Crustacea, mollusks, radiates or zoophytes.

* The animal kingdom of Aristotle is the animal kingdom of

to-day.

' The animals of Aristotle which he has noticed are re-

cognised in the present time, even to the minutest particular.

Wonders are looked for, and are thought to be found in the

pretended changes of beings.

' The greatest wonder is that species are Jixed^ and that

different species remain eternally distinct.

'^The " struggle for existence " and "natural selection" are

the two pivots on which the system of Mr. Darwin turnvS.

The " struggle for existence " is the perpetual war which ani-

mals wage against each other for their subsistence. ...
^With Darwin there are two classes of beings—the one

selected which "natural selection" continually ameliorates;

the other cast away and always being exterminated by the

" struggle for existence,"

' By helping each other in this way, the two bring everything

to a good end, which is that certain individuals should be.

ameliorated and perfected, while the others are annihilated.

' It is a generalisation of the law of Malthus, says Mr.

Darwin, applied to the whole organic kingdoms. . . .

' Natural selection is only another name for Nature. For

an organised being Nature is neither more nor less than

D D 2
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organisation. One must therefore personify organisation,

and say that organisation selects organisation.

'"Natural selection" is this substantial form which was

formerly used with so much facility. Aristotle says that "if

the art of building was in the wood, this art would act like

nature." In the place of the " ai^t of building " Darwin puts

" natural selection,^'' and each of them means the same—one is

not more chimerical than the other.'

' But let us come from reasoning to facts. Does Darwin

cite a single fact—even one—to prove that one species is

changed into another? Has a mollusk ever been changed

into an insect, or an insect into a bird ? The more I reflect

the more I am persuaded that Darwin confounds " variability
"

with " mutability." These are two phenomena, which cannot

be kept too distinct. Variability is the variations, or the

shades, more or less distinct, of varieties of the same species.

They are all intrinsical ; none leaves the species. Mutability

is quite another thing. It is the radical change of one species

into another, and this radical change has never been seen.

' Linn^us says, in speaking of varieties :
" There are as

many varieties as different vegetables produced by one

plant ;
" and Decaisne has proved this—for he has obtained as

many varieties as he has sown seed from one pear-tree.

'Darwin does not recognise the true character of species.

He affects even not to believe in species. However, species

exist, and if we cannot believe in them we can believe in

nothing.' ^

• •••«••
' Darwin says of transitory forms, that they must have been

exterminated; but if so, remains or traces of them ought to

have been found. Mr, Darwin falls back upon fossil bones

(p. 246). Blainville thought, in his idea of the unity of tlie

animal kingdom, that species which are wanting in the series

* See Darwin's Origin of Species, pp. 69, 70, and 76.
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of living beings must be found among fossils. He saw, in his

examination of animals, as described in the " Eloge Historique,"

everywhere blanks and vacancies. " It was then, in a flash of

genius, he discovered beings in past nature which are missing

in the long chain, and which he interlaces, with surpassing

skill, among living species. He was the first among naturalists

to do this, and to discover for us the unity of the kingdom of

nature." This view of Blainville ought to have been remem-

bered by Darwin ; hut Darwin only quotes authors wlio coincide

with himself. He scarcely notices Cuvier, and Blainville not

at all.

' Here is another difficulty not so easily settled : we can-

not here have recourse to fossils.

" ' How is it, they say to Mr. Darwin, with your system of

insensible gradations, that species are so well defined, and

that everything is not in confusion in nature ?
"

* This last objection is decisive: between species which are

always distinct, well defined, as Mr. Darwin says, and species

always in the act of passing one to another, there is a formal

contradiction. They continue.

" ' How, for instance, can a terrestrial carnivorous animal be

transformed into an aquatic animal ? how could it have lived

in its transitory condition ? " It would be easy to demonstrate,

replies Mr. Darwin, " that in the same group there exists car-

nivorous animals, which offer all the intermediate degrees

between habits which are really aquatic, and habits which are

exclusively terrestrial. As each of them only exists as the

survivor in the " struggle for existence," it is clear that each

of them must be agreeably adapted to its habits and position

in nature." That is to say, that of two animals passing fi:om

terrestrial to aquatic existence, or vice versa, the one only

exists when the "struggle for existence" has exterminated the

other. " The process of extinction and that of natural selec-

tion march together," says Mr. Darwin. " It therefore follows
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tliat if we consider each species as a descendant from some

unknown form, the parent form, as well as the transitory-

varieties, must have been exterminated."

'This case, then, appears to Mr. Darwin very simple
;
" but

if I am asked," he adds, " how an insectivorous quadruped can

have been metamorphosed into a bat, capable of flying, the

question would be more difficult to solve, and I could not

reply to it at once in a satisfactory manner."

" 'I have, however, the conviction that similar objections

have little weight, and that these difficulties are not insoluble."

' But, we say to Mr. Darwin, can we believe that " natural

selection" succeeds in producing on one side organs of but

little importance, such as the tail of a giraffe, to drive away

flies ; and, on the other side, organs of a structure as wonder-

ful as that of the eye, of which we can scarcely understand

the inimitable perfection ?

' Let us stop a moment. How dare ws put such questions

with the hope of their being solved ? Who will ever under-

stand how the tail of a giraffe or the eye of man have been

formed ?

' Mr. Darwin asserts strongly, at the beginning of his book,

that he gives nothing to nature but unknowing selection. In

the literal sense of the word, he says then there is no doubt

that " natural selection " is a contradiction ; but I go on with

my reading, and then I arrive at these words :
" We must

admit that there does exist an Intelligent Power, and this is

'natural selection,' which is constantly on the watch for

every alteration produced, to seize with care those alterations

which can be useful in any manner and in whatever degree."

' I should like, for the edification of my reader, to give him a

complete theory of the formation of beings according to Mr.

Darwin's hypothesis. But I remark, first, that his system has

no bec^inning. The necessary commencement of every sys-

tem which creates beings of all kinds is spontaneous generation.
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It is no use fighting against it. Every system of this kind

begins by spontaneous generation, or borders upon it. Witness

Lamarck, GeofFroy St. Hilaire, and others, all following Buffon-

' Buffon imagines organic molecules. These molecules united

form living beings. Animals already formed draw these

molecules from the substance from which they derive nutri-

ment. They use them for the purpose of nutrition. Once

thus introduced, the organic molecules, indestructible and

reversible, disseminate and mould themselves ; the parts into

which they are placed being the interior casts of the mole-

cules. Once moulded, the molecules which have not served

for nutrition are deposited in particular reservoirs, the seminal

vesicles, and there similar molecules attract their like

:

those which come from the eye re-unite to form eyes; those

which come from the arm re-unite to form arms, &c. ; and it

is thus, according to Buffon, that we have the origin or begin-

ning of beings. Not making use of spontaneous generation,

Mr. Darwin is reduced to create the species from other species.

He forms actual beings from anterior existences, but there

is very little sense in this. Ancestors follow ancestors with-

out end.

' In natural history there are only two modes of origin

possible ; either spontaneous generation, or the hand of God.

We must make our choice. Mr. Darwin writes a book upon

the origin of species, and in this book what is wanting is pre-

cisely the " origin of species." This is the consequence of

beginning too late. We cannot in the present day believe in

spontaneous generation.'

' Happy Lamarck ! He explains, says Mr. Darwin, " the

actual existence of very simple organisms by supposing them

to be derived from spontaneous generation !

"

' M. Eoulin, speaking of animals transplanted from the old

to the new world since the conquest of America—viz., the

pig, the horse, ass, sheep, goat, ox, dog and cat—says;

—
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' " All the above-named animals have more or less cast off

their livery of domestication and returned to their primitive

vestments of nature and liberty.

* " Wandering all day through the forests, the pigs have alto-

gether lost their marks of domestication ; their ears are erect,

their head is broader, more elevated, the colour has again be-

come constant, and is quite black ; the young, with a coat

slightly more obscure, are marked with yellow bands, like

the young of the wild boar.

' " The horses are almost entirely abandoned to themselves.

They are gathered together from time to time to prevent their

becoming altogether wild. In consequence of this indepen-

dent life, a character belonging to the species when not

domesticated begins to show itself again, viz., the constancy

of colour. Bay-chestnut is not only the prevailing colour, but

almost the only one." M. Roulin finishes by this general

observation : " Habits of independence appear to have a

tendency to bring back the domesticated species towards the

savage species from which they sprung."

* And now, what is this invariable tendency of species to

go back always towards their origin ? What is this inevitable

reversion if it is not the definitive indication of their fixity ?

* They evidently tend rather to re-new themselves than

to pass into other beings—^which is exactly contrary to Mr,

Darwin's opinion.'

* Darwin's book has become an object of infatuation. The

public, for some years, have been carried away in that direction.

Lamarck began it. He admitted, without any difficulty, as

we have seen, that species change—that they pass from inferior

to superior—that they are always in a state of change, and, to

speak like Darwin, in perpetual progress. To Lamarck suc-

ceeded Geoffroy St. Hilaire. He was not a man to stop such

a theory. The doctrine of mutability increased under his

auspices, and people became accustomed to it. At last
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Darwin's work appeared. One cannot help being struck by
the talents of the author. But how obscure and false are his

ideas ! What metaphysical jargon is thrown mal-apropos

into natural history, which becomes nonsensical so soon as it

strikes clear of all true and just ideas.

On the Hybridation of Animals, the result of his own expe^

rimejits, M. Flourens writes :

—

' BufFon had already seen a mongrel irom a cross with the

dog and wolf, and, under the surveillance of M. F. Cuvier, we
have often had them in our menagerie. We cannot say

as much of the mongrel between the jackal and dog. I

believe I am the first who has produced them. In 1845 I

obtained from the union of a species of the dog tribe with

that of the jackal three mongrels. These three mongrels,

brought up among puppies of their own age, differed from

them at first by brusque and ferocious manners—like a savage

brought up among civilised people. Their first dentition

was much quicker than that of the puppies ; but they were

distinguished most by having two kinds of hair, like all

savage animals, silky and woolly, while the puppies had only

silky hair.

' Buffon had already stated that the fox would not couple

with the female dog. My experiments have confirmed those

of Buifon. A male fox w^ould never couple with the female

dog, nor the dog with the female fox. I am equally convinced

that if they did couple there would be no results.

' Animals which differ by some marked character, such as

teeth or organs of sense, are not of the same genus.

* The dog has the pupil of its eye discoid, and the fox elon-

gated. The dog is diurnal ; the fox sees better by night than

by day. With such a difference in reference to such an

organ, there can be no unity of genus. The dog, wolf, and

jackal are all of similar structure, therefore the wolf and the

dog, or the dog and the jackal, will couple. Buffoia made a
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series of experiments on the reproduction of dog and wolf. He
never could pass beyond the third generation. F. Cuvier,

who was for thirty years the director of the menagerie in the

Jardin des Plantes, could not get beyond this ; nor could I

either. With the jackal and the dog I went as far as the

fourth generation, but I could not go further. My experi-

ments among mongrels, perseveringly followed out, gave us

the precise characters of species and genera. The character of

species is continued fecundity. The character of genera is

limited fecundity.

' We have already mongrels of several species. We know

that the species of horse, ass, zebra, and hemione can breed

with each other. Those of the wolf, dog, and jackal do the

same, as we have just seen ; and it is the same with the goat

and sheep, cow and bison, she-goat and ^ram. The tiger and

lion have produced in London, which is a remarkable fact,

and upsets the principle which people were too hasty in form-

ing, that for the crossing of two fecund species it was neces-

sary that at least one should be domesticated.

* Nothing has been proved which has been stated of the

pretended mongrel of dog and fox, dog and hyena, hare and

rabbit, or of the bull and mare, or horse and cow. I have

often attempted, and sometimes produced, the union of these

animals, but they never proved fecund.

' We know that in the class of birds there are crosses

between many species—the canary with the goldfinch, linnet,

or greenfinch ; domestic, common, and silver pheasants among

themselves, or with the common fowl.

' I give the name of mongrel to the product of these crossed

unions, because it appears to me to share the characters of

each of the producing species. The mongrel between the dog

and the jackal partakes equally of both parents. It has the

erect ears, the pendant tail. It does not bark, and is as much

jackal as dog. This is the first generation. I continue to
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unite from generation to generation the vsuccessive products

with one of the two producing species—with that, for instance,

of the dog. The mongrel of the second generation does not

bark, but it already has pendant ears, and is less savage. The

mongrel of the third generation barks, has pendant ears, and a

raised tail. It is no longer savage or wild. The mongrel of

the fourth generation is a perfect dog again. Therefore, four

generations have sufficed to bring back one of the two primitive

types, the dog. And four generations will, on the other hand,,

bring back the jackal.

' Linnaeus said, with profound sagacity :
" Naturce opus

semper est species et genus; culturce scepius varietas; artis et

naturce classis ac ordo^

' In reality, species and genus are always nature's work

;

varieties arise often from cultivation ; class and order partake

of art and nature—nature giving to species resemblances and

differences which are judged and appreciated by art. Species

and genera distinguish themselves from all other groups of

method in being founded, not only on the comparison of resem-

blances, but upon the direct and effective bearing of generation

and fecundity.

' If two distinct species, such as the dog and the jackal,

wolf and dog, ram and goat, horse and ass, are united, they

will produce offspring which is infertile, so that no durable

intermediate species can be established. The horse and the

ass have been united together for centuries ; but the mulet

and the mule do not give intermediate species. The same

with the she-goat and the ram. They produce mongrels, but

these mongrels do not give intermediate species.

' The mongrels born from the union of two distinct species

either unite between themselves and soon become sterile, or

tjiey unite themselves with other primitive stocks and speedily
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return thereto. They never form in any case what can be

called a new or intermediate species. "We have seen that the

hybrids of vegetables, even of those which are fertile, return

to one of the two primitive species at the end of four or five

generations.

' Hybridity is therefore in no case, and in no sense, either

in vegetables or animals, the source of new species.' I need

not continue this translation further. Nothing can be more

fatal to Mr. Darwin's hypothesis than the long-tested experi-

ments of this distinguished Frenchman, who is seldom, if

ever, noticed or quoted by Mr. Darwin or his school.
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price 1-J.9.

The LIFE and TRAVELS of GEORGE WHITEFIELD, M.A. By
JAiTES Pateksox Gledstone. Svo. price lis.

LEADERS of PUBLIC OPINION in IRELAND; Swift, Flood,
Grattan, O'Connell. By AV. E. H. Lecky, M.A. Xew Edition, revised ar.d

enlarged. Crown Svo. price 7s. Gd.

DICTIONARY of GENERAL BIOGRAPHY; containing Concise
Meinoirs and Notices of the most Eminent Persons of all Countries, from
the Earliest Ages to the Present Time. Edited l)y W. L. S,. Gates. Svo, 21i'«

LIVES of the QUEENS of ENGLAND. By Agnes Stricklakd.
Library Edition, newly revised : with Portraits of every Queen, Autographs,
and Vignettes. S vols, post Svo. 7s. Qd. each.

LIFE of the DUKE of WELLINGTON. By the Eev. G. R. Gleig,
M.A. Popular Edition, carefully revised; with copious Additions. Crown
Svo. with Portrait, 5s.

EESTORY of MY RELIGIOUS OPINIONS. By J. H. Newman, D.D.
Being the Substance of Apologia pro Vita Sui. Post Svo, Qs.

The PONTIFICATE of PIUS the NINTH ; being the Third Edition

of 'Rome and its liuler,' continued to the latest moment and greatly
enlarged. By J. F. Maguise, M. I'. Post Svo. with Portrait, 12s. 6d.

FATHER MATHEW: a Biography. By John Frakcis Maguise,
M.P. for Cork. Popular Edition, with Portrait. Crown Svo. 3s. 6d.

FELIX MENDELSSOHN'S LETTERS from Italy and Switzerland,
and Letters from 1S33 to 1S47, translated by Lady Waxl^ce. New Editiop,
with Portrait. 2 vols, crown Svo. 5s. each.

HEMOIES of SIR HENRY HAVELOCK, Z.C.B. By John Glass
Maeshmak. Cabinet Edition, with Portrait. Crown Svo. price 3s. 6fZ.

YICISSITUDES of FAMILIES. By Sir J. Bernard Burke, C.B.
Ulster King of Arms. New Edition, remodelled and enlarged. 2 vols.

crown Svo. 21s.

ESSAYS in ECCLESIASTICAL BIOGRAPHY. By the Right Hon.
Sir J. Stephen, LL.D. Cabinet Edition, being the Fifth. Crown Svo. 75. Qd.

MAUNDER' S BIOGRAPHICAL TREASURY. Thirteenth Edition,

reconstructed, thoroughly revised, and in great part rewritten ; with afcont

1,000 additional Memoirs, and Notices, by "\V. L. E. Cates. Fcp. 6s.
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LETTERS and LIFE of FEANCIS BACON, including all his Occa-
siaiial Works. Collected and edited, with a Commentary, l)v J. Spedding,
Trill. Coll. Cantab. Voxs. I. and II. 8vo. 2-is. Vols.' III. and IV. 24s.
Vol, V. price 12s.

Criticism, Philosophy, Polity, &c.

Tke INSTITUTES of JUSTINIAN; witk English Introduction, Trans-
lation, and Notes. By T. C. Sandaes, M,A. Barrister, late Fellow of Oriel
Coll. Oxon. New Edition. 8vo. 15s.

SOCEATES and the SOCEATIC SCHOOLS. Translated from the
German of Dr. E. Zellek, with the Author's approval, by the Rev. Oswald
J. Reichel, B.C.L. and M.A. Crown 8vo. 8s. 6rf.

Tke STOICS, EPIGUEEANS, and SCEPTICS. Translated from the
German of Dr. E. Zeliek, with the Author's approval, by Oswald J.
Reichel, B.C.L. and M.A. Crown Svo. price 14s.

The ETHICS of AEISTOTLE, illustrated with Essays and Notes.
By Sir A. Grant, Bart. M.A. LL.D, Second Edition, revised and completed.
2 vols. Svo. price 2Ss.

The NICOMACHEAN ETHICS of AEISTOTLE newly translated into
English. By E. Williams, B.A.rellov/ and late Lecturer of Merton CoUegej
and sometime Student of Christ Church, Oxford. Svo. 12s.

ELEMENTS of LOGIC. By R. Whatelt, D.D. late Archhishop of
Dublin. New Edition. Svo. 10s. 6d. crown Svo. 4s. 6d.

Eienaents of Ehetorie. By the same Author. New Edition, Svo.
10-5. Qd. crown Svo. 4s. Qd.

lag-lish Synonymes. By"B. Jane Whatelt. • Edited by Archbishop
Whatelt. 5th Edition." Ecp. 3s.

BACON'S ESSAYS with ANNOTATIONS. By R. Whatelt, D.D.
late Archbishop of Dublin. Sixth Edition. Svo. 10s. GcZ.

LOED BACON'S WOEKS, collected and edited by J. Spedding, M.A.
E. L. Ellis, M.A. and D. D. Heath. New and Cheaper Edition. 7 vols.
Svo. price £3 13s. 6d.

Tke SUBJECTION of WOUEN. By John Stuart Mill. New
Edition. Post Svo.' 5s.

Oii ESPSESENTATIVE GOVEENMENT. By John Stuart Mill,
Third Edition. Svo. 9s. Crown Svo. 2s.

On LIBEETY. By John Stuart Mill. Fourth Edition. Post
Svo. 7s. Qd. Crown Svo. Is. 4d.

PSINCIPLES of POLITICAL ECONOMY. By the same Author.
Seventh Edition. 2 vols. Svo. 30s. Or in 1 vol. crown Svo. 5s.

A SYSTEM of LOGIC, EATIOCIHATIYE and INDUCTIVE. By the
same Author. Seventh Edition. Two vols. Svo. 25s.

UTILITAEIANISM. By John Stuart Mill. Fourth Edition. Svo. 5s.

BISSEETATIONS and DISCUSSIONS, POLITICAL, PHILOSOPHI-
. CAL, and HISTORICAL, By Johk Siuaet Mill. Second Edition, revised.

3 vols. Svo. 36s.
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EXAMINATION of Sir W. HAMILTON'S PHILOSOPHY, and of the
Pruicipal Philosophical Questions discussed iu his "Writings. By JOHK"
Sttjakt Mill. Third Edition. Svo. 165.

An OUTLINE of tlie NECESSAEY LAWS of THOUGHT : a Treatise
on Pure and Applied Losic. By the Most Eev. W. Thomson, Lord Arch-
bishop of York, D.D. P.E.S. IS'inth Thousand. Crown Svo. 5s. 6d.

The ELEMENTS of POLITICAL ECONOMY. By Henry Dunning
MACLEOD, M.A. Barrister-at-Law. Svo. 16s.'

A Dictionary of Political Economy ; Biographical, Bibliographical,
Historical, and Practical. By the same Author. Vol. I, royal Svo. 30s.

A COLONIST on the COLONIAL QUESTION. By JoH:^ Mxiuny^s,
of Toronto, Canada, Post Svo. price 6s.

The ELECTION of EEPESSENTATIYES, Parliamentary and Muni-
cipal ; a Treatise. By Thomas Hase, Barrister-at-Law. Third Edition,
with Additions. Crown Svo. Qs.

SPEECHES of the RIGHT EON. LOED MACAULAY, corrected by
Himself. People's Edition, crown Svo, 3s. Qd.

Lord Macaulay's Speeches on Parliamentary Reform in 1S31 and
1S32. 16mo. is.

A DICTIONARY of the ENGLISH LANGUAGE. By R. G. Latham,-
M.A. M.D. P.E.S. Founded on the Dictionary of Dr, Samuel Johxson, as
edited by the Eev. H. J.Todd, with numerous Emendations and Additions,
la Four Volumes, 4to. price £7.

THESAURUS of ENGLISH "WORDS and PHRASES, classified and
arranged so as to facilitate the Expression of Ideas, and assist in Literary
Composition. By P. M. RoGEi, M,D. !New Edition. Crown Svo. 10s. 6d.

LECTURES on the SCIENCE of LANGUAGE. By F. Max Mulleh,
M.A. &c. Foreign IMember of the French Institute. Sixth Edition. 2 vols,

crown Svo. price 16s.

CHAPTERS on LANGUAGE. By Frederic AY. Farrar, F.R.S.
Head Master ofMarlborough College. Crown Svo. 8s, 6d.

MANUAL of ENGLISH LITERATURE, Historical and Critical. By
Thomas AsiiroLD, M.A. Second Edition. Crown Svo. price 7s. Qd.

THREE CENTURIES of ENGLISH LITERATURE. By Charles
Duke Yoxg-e, Eegius Professor of Modern History and Euglisii Literature
ill Queen's College, Belfast. Crown Svo, price 7s. Gd.

SOUTHEY'S DOCTOR, complete in One Volume. Edited by the Eev.
J. W. Waetee, B.D. Square crown Svo. 12s. 6d.

HISTORICAL and CRITICAL COMMENTARY on the OLD TESTA-
MENT ; with a New Translation. By M, M. Kalisch, Ph,D. Vol. I.

Genesis, Svo, 18s, or adapted for the General Reader, 12s. Vol. II. Exodus^
15s. or adapted for the General E-eader, 12s. Vol. TTI. Leviticus. Paet I,
15«. or adapted for the General Header. Ss. Vol, IV. Leviticus, '2a:rtT1.
155. or adapted for the General E-eader, 8s.

A HEBREW GRAMMAR, with EXERCISES. By M. M. Kalisch,
Ph,D, Part l. Outlines tvith Exercises, Svo. 12s. 6'i. Ket, 5s. Past II.
Exceptional Forms and Constructions^ 12s. &d.
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A LATIN-ENGLISH DICTIONARY. By Joiix T. V^hitb, D.D.
0x011, and J. E. Riddle, M.A. Oxon. Third Edition, revised. 2 vols. 410.

pp. 2,12S, price 425. cloth.

"White's College Latin-English Dictionary (Intermediate Size),

abridged for the use of University Students froru the Parent Work (a3

above). ^ledium 8vo, pp. 1,048, price ISs. cloth.

White's Junior Student's Complete Latin-English and English-Latin
Dictionary. New Edition. Square 12mo. pp. l,(i5S, price 125.

G. o^of'.i,. / The ENGLISH-LATIX DrCTIOXARY, price 55. 6f?.
beoaratejy

j
rpj^^ LATIN-KNGLISH DICTIONARY, price 7s. 6rf.

An ENGLISH-GEESK LEXICON, containing all the Greek Words
used by Writers of good authority. By G. D. Yonge, B.A. New Edi"
tion, 4to. 21s.

Mr. YONG-E'S NEW LEXICON, English and Greek, abridged from
Ms larger work (as above). Revised Edition. Square 12nio. 8.9. 6d.

A GEEEZ-ENGLISH LEXICON. Compiled by H. G. Liddell, D.D.
Dean of Christ Church, and R. Scott, D.D. Dean of Rochester. Sixth
Edition. Crown 4to. price 36s.

A Lexicon, Greek and English, abridged from Liddelio and Scott's
Greek-English Lexicon. Fourtecntli Edition. Square 12mo. 7s. 6d.

A SANSKSIT-ENGLISH DICTIONAKY, the Sanskrit words printed

both in the original Devanagari and in Roman Letters. Compiled by
T, Behfst, Prof, in the Univ. of Gottingen. Svo. 52.?. 6d.

WALKEE'S PEONOUNCING DICTIONAEY of the ENGLISH LAN-
GUAGE. Thoroughly revised Editions, by B. H. SzvIAKt. Svo. 12s. 16mo. Qs.

A PEACTICAL DIGTIONASY of the EBENCH and ENGLISH LAN-
GUAGES. By L. CoNXA>:sBAU. Eonrteenth Edition. Post Svo. 10s. 6d.

Contanseau's Pocket Dictionary, French and English, abridged from
the above by the Author. New Edition, revised. Square ISmo. Ss.Gd.

KEW PHACTICAL DICTIONAEY of the GEEMAN LANGUAGE;
German-English and English-German. By the Rev. W. L. Blacklet, M.A.
and Dr. Gael Maktiii EEiEDLA:!fDEK. Post Svo. 7s. 6d.

The MA.STEEY of LANGUAGES ; or, the Art of Speaking Foreign
Tongues Idiomatically. By Thomas Pkexdekgast, late of the Civil

Service at Madras. Second Edition. Svo. Gs.

Miscellaneous Worlcs and Popular Metaphysics,

The ESSAYS and CONTEIBUTIONS of A. K. H. B., Author of « The
Recreations of a Country Parson.' Uniform Editions :—

BecreatioBS of a Country Parson. By A. K. H. B. First and Second
Sekies, crown Svo. 3.?. 6cZ, each.

The COMMON-PLACE PHILOSOPHEE in TOWN and COUNTEY. By
A. K. H. B. Crown Svo. price 3s. Qd.

Leisure Hours in Town ; Essays Consolatory, JEsthetical, Moral,
Social, and Domestic. By A.K. H. B. Crown Svo. 3s. 6rf.
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The AUTUMN HOLIDAYS of a COUNTKY PAESON ; Essays con-
tributed to Fraser's Magazine and to Good Words. By A.K.H. B. Crown
8vo. 35. 6d.

The Graver Thonglits of a Country Parson. By A. K. H. B. Fisst
and Seco>''d Series, crovra 8vo. 35. Qd. each.

Critical Essays of a Country Parson, selected from Essays con-
tributed to Fniser''s Jfagasine. By A. K. H. B. CroAvn 8vo. 35. Gd.

Sunday Afternoons at the Parish Church of a Scottish University
City. By A. K. H. B. Crown Svo. 35. 6d.

Lessons of Middle Age ; with some Account of various Cities and
Men. By A. K. H. B. Crown Svo. 35. 6d.

Counsel and Comfort spoken from a City Pulpit. By A. K. H. B.
Crown Svo. price 35. 6d.

Chang-ed Aspects of Unchanged Truths ; Memorials of St. Andrews
Sundays. By A. K. H.B. Crown Svo. 35. 6d.

Present-day Thoughts ; Memorials of St. Andrews Sundays. Bj
A. K. H. B. Crown Svo. 35. Gd.

SHOET STUDIES on GEEAT SUBJECTS, By James Anthony
Feoude, M. a. late Bellow of Eieter Coll. Oxford. 2'vols. Svo. price 245.

LOED MACAULAY'S MISCELLAlfEOUS WEITINGS :—
LiBEABT Editio:s'. 2 vols. Svo. Portrait, 215.

People's Edition*. 1 vol. crown Svo. 45. Gd.

LOED MACAULAY'S MISCELLANEOUS WEITIKGS and SPEECHES.
Student's Edition, in crown Svo, price Gs.

The EEV. SYDNEY SMITH'S MISCELLANEOUS WOEKS ; includ-
ing his Contributions to the Edinburgh Review. Crown Svo. 65.

The "Wit and Wisdom of the Eev. Sydney Smith; a Selection of
the most memorable Passages in his Writings and Conversation. 16mc, 35, Gd.

The ECLIPSE of FAITH ; or, a Visit to a Religious Sceptic. By
Henet Bogeks. Twelfth Edition. Ecp. 55.

I>efence of the Eclipse of Faith, by its Author ; a rejoinder to Dr.
Kewman's Reply. Third Edition. Ecp, 35. Gd.

Selections from the Correspondence of E. E. H. Greysoa. By the
same Author, Third Edition, Crown Svo, 75, 6a',

FAMILIES of SPEECH, Eour Lectures delivered at the Royal
Institution of Great Britain. By the Rev. E. W. Fareak, M.Ac E.a.&.
Head Master of Marlborough College, Post Svo. with Two Maps, 55. Gd.

CHIPS from a GEEMAN "WOEKSHOP; being Essays on the Science
of PL.eligion, and on Mythology, Traditions, and Customs, By E. Max
MtJLXEE. M.A. kQ. Foreign Member of the French Institute. 3 vols, Svo. £2.

UEBESWEG'S SYSTEM of LOGIC and HISTOEY of LOGICAL
DOCTRINES. Translated, with Notes and Appendices, by T. M. Lindsay,
M.A. E.R.S.E. Examiner in Philosophy to tlia University of Edinburgh.
Svo. price 165.

ANALYSIS of the PHENOMENA of the HUMAN MINB. By
James Miel. A New Edition, with Notes, Illustrative and Critical, by
AxEXANEEE Bain, Andeew Findlatee, av,d George Geote. Edited,
with additional Notes, by John Stuaei Miel. 2 vols. Svo. price 285.
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Am INTHODUCTION to MENTAL PHILOSOPHY, on the Inductive
Metliod. By J.D. MoEELi,M.A.LL.D. 8vo. 125.

ELEMENTS of PSYCHOLOGY, containing the Analysis of the
intellectual Powers. By the same Author. Post 8vo. 7s. Qd.

The SECRET of HEGEL: being the Hegelian System in Origin,
Principle, Form, and Matter. By J. H. SilEiilfG. 2 vols. 8vo. 28,s.

SIE WILLIAM HAMILTON; being the Philosophy of Perception: an
Analysis. By J. H. Stielixg. 8vo, 5s.

The SENSES and the INTELLECT. By Alexander Bain, M.D.
Professor of Logic in the University of Aberdeen. Third Edition. 8vo. 15s.

MENTAL and MOEAL SCIENCE: a Compendium of Psychology
and Ethics. By the same Author. Second Edition. Crown 8vo. 10s. 6d.

LOGIC, BSDUCTIVE and INDUCTIVE. By the same Author. In
Two Paets, crown Svo. ICs. Qd. Each Part may be had separately :

—

Paet I. Dediiction, 4s. Paet II. Induction, 6s. &d.

TIME and SPACE; a Metaphysical Essay. By Shadwohth H.
HonasoN. (This work covers the whole ground of Speculative Philosophy.)
Svo. price 16s.

The Theory of Practice ; an Ethical Inquiry. By the same Author.
(This work, in conjunction with the foregoing, completes a system of Philo-
sophy.) 2 vols. Svo. price 24s.

The PHILOSOPHY of NECESSITY ; or, Natural Law as applicable to

Mental, Moral, and Social Science. By Chasles Beat. Second Edition.
Svo. 9s.

A Manual of Anthropology, or Science of Man, based on Modern
Research. By the same Author. Crown Svo. price 6s.

On Force, its Mental and Moral Correlates. By the same Author.
Svo. OS.

The DISCOYEEY of a NEW WOELD of BEING. By George
TH0MS02f. Post Svo. price Qs.

A TEEATISE on HUMAN NATUEE ; being an Attempt to Introduce
the Experimental Method of Reasoning into Jloral Subjects, By David
Htjme. Edited, with Notes, &c. by T. H. Geeen, Eellow, and T. H.
Geose, late Scholar, of Baliiol College, Oxford. [_In the press.

ESSAYS MOEAL, POLITICAL, and LITEEAEY. By Da\to Hume.
By the same Editors. [/» the press.

Astronomy, Meteorology, Popular Geography, &c.

OUTLINES of ASTSONOMY. By Sir J. F. W. Hesschel, Bart.

M.A. Eleventh Edition, with 9 Plates and numerous Diagrams. Square
crown Svo. price 12s.

ESSAYS on ASTEONOMY. By Eichaed A. Psoctoe, B.A. Hon. Sec.

R.A.S. (Dedicated, by permission, to the Astronomer Royal.) Svo. with 10
Plates and 20 Wood Engravings, price 12s.
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The SITN ; EULER, LIGHT, FIRE, and LIFE of tlie PLANETARY
SYSTE3T. By Eichaed A. Peoctos, B.A. P.H.A.S. "With 10 Plates
(7 coloured) and 107 Figures on Wood. Crown Svo. 1-is.

OTHER WORLDS THAH OTJRS ; the Plurality of Worlds Studied
under the Light of Recent Scientific Researches. By the same Author.
Second Edition, witli 14 Illustrations. Crown Svo. 10s. 6rf.

SATURN and its SYSTEM. By the same Author. 8vo.withl4Plates,145,

SCHELLEN'S SPECTRUM ANALYSIS, in its application to Terres-
trial Substances and the Physical Constitution ot the Heavenly Bodies.
Translated by JA:jfE and C. Lassell ; edited, with Notes, by W. HrGGl^'S,
LL.D.P.R.S. With 13 Plates (6 coloured) and 223 SYoodcuts. Svo. price 28s.

A NEW STAR ATLAS, for the Library, the School, andthe Observatory,
ill Twelve Circular Maps (with Two Index Plates). Intended as a^Com-
l)anion to 'AVebb's Celestial Objects for Common Telescopes.' With a
Letterpress Introduction on the' Study of the Stars, illustrated by 9 Dia-
grams. By RiCHAKD A. Peoctoe, B.A'. Hon. Sec. R.A.S. Crown Svo. 55.

CELESTIAL OBJECTS for COMMON TELESCOPES. By the Kev.
T, W. Webb, M.A. P.E..A.S. Third Edition, revised, m ith a large Map of
the Moon, and several Woodcuts. 16mo. 7s. Qd.

NAVIGATION and NAUTICAL ASTRONOMY (Practical, Theoretical,
Scientific) for the use of Students and Practical Men. By J. MekeipieW),
r.P.,.A.S and H. Evees. Svo. Us.

DOVE'S LAW of STORMS, considered in connexion with the Ordinary
Movements of the Atmosphere. Translated by E. H.Scott, M.A. T.C.D.
Svo. lOs. 6d.

A GENERAL DICTIONARY of GEOGRAPHY, Descriptive, Physical,
Statistical, and Historical : forming a cora])lete Gazetteer of the World. By
A. Keith Joein'STON, LL.D. P.E.G.S. Revised Edition. Svo. 81s. 6^^.

A MANUAL of GEOGRAPHY, Physical, Industrial, and Political.

By W. Hughes, P.R.G.S. With 6 Maps. Pep. 7s. 6c7.

MAUNDER'S TREASURY of GEOGRAPHY, Physical, Historical,

Descriptive, and Political. Edited by W. Hughes, P.R.G.S. Revised
Edition, with 7 Map.« and 16 Plates. Pep. 6s. cloth, or 9s. 6d. bound in calf.

The PUBLIC SCHOOLS ATLAS of MODERN GEOGRAPHY. In
31 Maps, exhibiting clearly the more important Physical Features of the
Countries delineated, and IN'oting all the Chief Places of Historical, Com-
mercial, or Social Interest. Edited, wi^h an Introduction, by the Rev. G,
BuiiiEE, M.A. Imp. 4to. price Ss. 6d. sewed, or 5s. cloth.

Natural History and Poj^ular Science.

TEXT-BOOKS of SCIENCE, MECHANICAL and PHYSICAL. Edited
by T. M. GooDETE, M.A. The following may now be had, price Ss. M. each :—

1. Goodeve's Mechanism."'
2. Bloxam's Metals.
8. Mixlee's Inorganic Chemistry.
4. Geifpix's Algebra aiid Trigonometry.
5. Watso:s-'s Plane and Solid Geometry.
6. Maxwell's Theory of Heat.
7. 31 eeeieield's Technical Arithmetic and Mensuration.
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'

ELEMENTARY TREATISE on PHYSICS, Experimental and Applied.
Translated and edited from Ganot's Ulanents de Physique (with the
Author's sanction) by E. Atkixson, Ph.D. F.C.S. New Edition, revised
and enlarged ; vvith a Coloured Plate and 726 Woodcuts. Post 8vo. 15s.

NATURAL PHILOSOPHY for GENERAL READERS and YOUNG
PERSONS ; being a Course of Physics divested of Mathematical Eonnula),

'

expressed in the language of daily life, and illustrated with Explanatory
Pigurcs, familiarly eUicidating the Principles and Facts. Translated and
edited from G-axot's Cours de PJiiisique, with the Author's sanction, by
E. AxKiJfSOX, Ph.D. F.C.S. Crown Svo. with Woodcuts, price Is. Qd.

SOUND : a Course of Eight Lectures delivered at the Royal Institution

of Great Britain. Ey iosis Ttis^dall, LL.D. F.R.S. New Edition, crown
Svo. with Portrait of 31. Chladni and 169 Woodcuts, price 9s.

HEAT a MODE of MOTION. By Professor John Ttndall, LL.D.
F.R.S. Fourth Edition. Crown Svo. with Woodcuts, 10s. &d.

RESEARCHES in MOLECULAR PHYSICS by MEANS of RADIANT
HEAT; a Series of Memoirs collected from the Philosophical Transactions.
Ey John Ttndall, LL.D. F.R.S. 1 vol. Svo. [_In the press.

RESEARCHES on DIAMAGNETISM and MAGNE-CRYSTALLIO
ACTION ; including the Question of Diamagnetic Polarity. By the same
Author. With 6 Plates and many Woodcuts. Svo, price 14$.

NOTES of a COURSE of SEVEN LECTURES on ELECTRICAL
PHENOMENA and THEORIES, delivered at the Royal Institution,

A.D. 1870. Ey Professor Ttndall. Crovk'n Svo. Is. sewed, or Is. 6d. cloth.

NOTES of a COURSE of NINE LECTURES on LIGHT delivered at tbe
Royal Institution, a.d. 1869. By the same Author. Crown Svo. price Is.

sewed, or Is. 6d. cloth.

FRAGMENTS of SCIENCE. By John Ttndall, LL.D. E.R.S. Third
Edition. Svo. price 14s.

LIGHT SCIENCE for LEISURE HOURS; a Series of Familiar

Essays on Scientific Subjects, Natural Phenomena, &c. By R. A.Pkocxos,
B.A. F.R.A.S. Crown Svo. price 7s. 6d.

LIGHT : Its Influence on Life and Health. By ^Forbes Winslow,
M.D. D.C.L. Oxon. (Hon.). Fcp. Svo. 6s.

A TREATISE on ELECTRICITY, in Theory and Practice. By A.
De la Rive, Prof, in the Academy of Geneva. Translated by C.V. Waxeee,
F.R.S. 3 vols. Svo. with Woodcuts, £3 13s.

Tlie CORRELATION of PHYSICAL FORCES. By W. R. Grove,
Q.O. V.P.R.S. Fifth Edition, revised, and followed by a Discourse on Con-
tinuity. Svo. 10s. 6d. The Discourse on Continuity, separately, 2s. Qd.

¥AN DER HOEVEN'S HANDBOOK of ZOOLOGY, Translated from
the Setjond Dutch Edition by the Rev. W. Claek, M.D. F.R.S. 2 vols. Svo.

with 24 Plates of Figures, 60s.

Professor OWEN'S LECTURES on the COMPARATIVE ANATOMY
and Physiology of the Invertebrate Animals. Second Edition, with 235

Woodcuts. Svo. 21s.

The COMPARATIVE ANATOMY and PHYSIOLOGY of the VERTE-
brate Animals. By Richard Owen, F.R.S. D.C.L. With 1,472 Wood-
cuts. 3 vols. Svo. £3 1 3s. &d.
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The OEIGIN of CIVILISATION and the PEIMITIVE CONDITION
of MAN; Mental and Social Condition of Savases. By Sir Johx Lubboce:,
Bart. M.P. P.E.S. Second Edition, with 25 Vroodcuts. Svo. price 16s.

Tke PEIMITIVE INHABITANTS of SCANDINAVIA : containing a
Description of the Implements, Dwellings, Tombs, and Mode of Living of

the Savages in the North of Europe during the Stone Age. By SvEN
Is'iLSSON. With 16 Plates of Eigures and 3 Woodcuts. Svo. l&s.

BIBXE ANIMALS ; being a Description of every Living Creature
mentioned in tlie Scriptures, from the Ape to the Coral. By the Rev. J. G,
Wood, M.A. F.L.S. With about 100 Vignettes on Wood. Svo. 21s.

HOMES WITHOUT HANDS ; a Description of the Habitations of
^ Animals, classed according to their Principle of Construction. By the Rev.

J. G. Wood, M.A. E.L.S. With about 140 Vignettes on Wood. Svo. 21s.

INSECTS AT HOME; a Popular Account of British Insects, their

Structure, Habits, and Transformations. By the Rev, J. G. Wood, M.A.
E.L.S. With upwards of 700 Illustrations engraved on Wood (1 colovu'ed
and 21 full size of page). Svo. price 21s.

STEANGE DWELLINGS; a description of the Habitations of
Animals, abridged from 'Homes without Hands.' By the Eev. J. G. WoOD,
M.A. E.L.S. With about 60 Woodcut Illustrations. Crown Svo. price 7s. Qd.

A FAMILIAE HISTOEY of BIEDS. By E. Stanley, D.D. F.E.S.
late Lord Bishop of Norwich. Seventh Edition, with Woodcuts. Ecp. 3s. Qd.

The HAEMONIES of NATTIEE and UNITY of CEEATION. By Dr.
Geosge Haetwig. Svo. with numerous Illustrations, ISs.

Tie SEA and its LIVING WONDEES. By the same Author. Third
(English) Edition. Svo. with many Illustrations, 21s.

The TEOPICAL WOELD. By Dr. Geo. Hartwig. With 8 Chromo-
xylographs and 172 Woodcuts. Svo. 21s.

The SUBTEEEANEAN WGELD. By Dr. Geoege Haetwig. With
3 Maps and about SO Woodcuts, including 8 full size of page. Svo. price 21s.

The POLAE WOELD , a Popular Description ofMan and Nature in the
Arctic and Antarctic Regions of the Globe. By Dr. Geoege Haetwig.
With S Chromoxylographs, 3 Maps, and 85 Woodcuts. Svo. 21s.

EIBBY and SPENCE'S INTEODUCTION to ENTOMOLOGY, or
Elements of the Natui-al History of Insects. 7th Edition. Crown Svo. 5s.

MAUNDEE'S TEEASUEY of NATUEAL HISTOEY, or Popular
Dictionary of Zoology. Revised and corrected by T. S. Cobboxd,"M.D.
Ecp. with 900 Woodcuts, 6s. cloth, or 9s. Qd. bound in calf.

The TEEASUEY of BOTANY, or Popular Dictionary of the Vegetable
Kingdom ; including a Glossary of Botanical Terms. Edited by J. Lij^dlet,
E.R.S. and T. Mooee, E.L.S. assisted by eminent Contributors. With 274
Woodcuts and 20 Steel Plates. Two Parts, fcp. 12s. cloth, or 19s. calf.

The ELEMENTS of BOTANY for FAMILIES and SCHOOLS.
Tenth Edition, revised by Thomas Mooee, E.L.S. Ecp. with 16-i Wood-
cuts, 2s, 6d.

The EOSE AMATEUE'S GUIDE. By Thomas Eivees. Ninth
Edition. Ecp. 4s.
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LOUDON'S ENCYCLOPiEDIA of PLANTS ; comprisinc: the Speciiic

Chai-aeter, Descriptioa, Cultiire, History, &c. of all the Plams found in

Great Brioaiii. With upwards of r2,000 AVoodcuts. 8vo. 42*.

MAUNDER' S SCIENTIFIC and LITESASY TEEASTIEY. New
Edition, thoroughly revised and in grent part re-written, with a.hove 1,000

new Articles, by J. Y. JoHXSOX, Corr. ]M.Z.S. Fcp. 65. cloth, or I's. Qd. calf.

A DICTIONAEY of SCIENCE, LITERATUEE, and AET. Fourth
Edition, re-edited by W. T. Braxde (the original Author), and Gso"KGE W,
Cox, M.A. assisted by contributors of eminent Scientific and Literary
Acquirements. 3 vols, medium 8vo. price 63i". cloth.

Chemistry, Medicine^ Surgery^ and tlie

Allied Sciences.

A DICTIONAEY of CHEMISTSY and the Allied Branches of other

Sciences. By Heney Yv'atts, F.R.S. assisted by eminent Contributors
Complete in 5 vols, medium 8vo. £7 os.

Supplement ; bringing the Eecord of Chemical Discovery down to

the end of the year ISiiO ; including also several Additions to, and Corrections

of, former results v/hich have appeared in 1870 and 1871. By Henry Watts,
B.A. E.S.S. F.C.S. Assisted bv eminent ycientiflc and Practical Chemists,
Contributors to the Original Work. Svo. price 31s. &d.

ELEMENTS of CHEMISTEY, Theoretical and Practical. By W. Allen
MllLEB, M.D. late Prof, of Chemistry, King's Coll. London. Fourth
Edition. 8 vols. 8vo. £3. Part I. Chemical Physics, 15s. Past II.

Inorganic Chemistry, lis. Part III. Organic Chemistry, 245.

OUTLINES of CHES-IISTEY; or, Brief Notes of Chemical Facts.

By William Odling, M.B. F.R.S. Crown Svo. Is. &d.

A Course of Practical Chemistry, for the use of Medical Students.

By the same Author. New Edition, with 70 Woodcuts. Crown Svo. 7s. Qd.

Lectures on Animal Chemistiy, delivered at the Royal College of
Physicians in 1865. By the same Author. Crown Svo. 4s. %d.

SELECT METHODS in CHEMICAL ANALYSIS, chieiiy INOE-
GANIC. By William Ceookes, F.E.S. With 2.1 Woodcuts. Crown Svo.

price 12s. &d.

CHEBIIGAL NOTES for the LECTUEE EOOM. By Thomas Wood,
F.C.S. 2 vols, crown Svo. I. on Heat &c. price 5s. II. on the Metals, 5s.

The DIAGNOSIS, PATHOLOGY, and TEEATMENT of DISEASES
of Women; including the Diagnosis of Presrnancy. By Graily Hewitt,
M.D. Second Edition, enlarged ; with 116 Woodcut Illustrations. Bvo. ii4s.

On SOME DISOEDEES of the NEEVOUS SYSTEM in CHILD-
HOOD ; being the Lumlpian Lectures delivered before the Royal College of

Physicians in March 1871. By Charles West, M.D. Crown Svo. price 6s.

LECTUEES on the DISEASES of INFANCY and CHILDHOOD. By
Charles West, M.D. kc. Fifth Edition, revised and enlarged. Bvo. 16s.
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A SYSTEM of SUEGEEY, Theoretical and Practical. In Treaiises
by Various Authors. Edited by T.Hol:me3, 'M.\. &c. Sursreon and Lecturer
on Surgery at St. George's Hospital, and Surgeon-in-Cliief to the Metro-
politan Police. SecoiKl Edition, thoroughly revised, with numerous ilius-

tratious. 5 vols. 8vo. £5 5s.

The SIJEaiCAL TREATMEI^T of CHILDREN'S DISEASES. By
T. HoL^kiES, M.A. &c. late Surgeon to the Hospital for Sick Children,
Second Edition, with 9 Plates and 112 Woodcuts. 8vo. 21s.

LECTTJRES on the PSINCIPLES and PEACTICE of PHYSIC. By
Sir Thomas Watsoit, Bart. M.D. Fifth Edition, thoroughly revised,
2 vols. 8vo. price 36s.

LECTUEES on SURGICAL PATHOLOGY. By Sir Jabies Paget,
Bart. E.R.S. Third Edition, revised and re-edited by the Author and
Professor VV. Tuknee, M.B. 8vo. with 131 Woodcuts, 21s.

COOPEE'S DICTIONAEY of PEACTICAL SURGEEY and Encyclo-
pfcdia of Surgical Science. New Edition, brought down to the present time.
By S. A. LA^"E, Surgeon to St. Mary's Hospital, assisted by various Eminent
Surgeons. Vol. II. 8vo. completing the work. [Jw tJie press.

On CHRONIC EEONCHITIS, especially as connected with GOUT,
EMPHYSEMA, and DISEASES of the HEART. By E. Headlam
GKEE^fHOWs M.D. P.R.C.P. &c. Svo. 7s. Qd.

The CLIMATE of the SOUTH of FEANCE as SUITED to INVALIDS;
with Notices of Mediterranean and other Winter Stations. By C. T.
Williams, M.A. M.D. Oson. Assistant-Physician to the Hospital for Con-
sumption at Bromptou. Second Edition. Crown Svo. 6s.

EEPOETS on the PEOGEESS of PRACTICAL and SCIENTIFIC
MEDICINE in Different Parts of the World. Edited by Horace Doesll,
M.D. assisted by numerous and distinguished Coadjutors, Vols. I, and II.

Svo. ISs. each.

PULMONAEY CONSUMPTION,- its Nature, Varieties, and Treat-
ment : with an Analysis of One Thoxisand Cases to exemplify its Duration.
By C. J. B. Williams, M.D. F.R.S. and C. T. Williams, M.A. M.D. Oson.
Post Svo. price 10s. 6d.

CLINICAL LECTUEES on DISEASES of the LIVER, JAUNDICE,
and ABDOMINAL DROPSY. By Chaeles Muechisoit, M.D. Post Svo.
with 25 Woodcuts, 10s. Qd.

ANATOMY, DESCEIPTIVE and SUEGICAL. By Henry Gray,
P.R.S. With about 400 Woodcuts from Dissections. Eifth Edition, by
T. Holmes, M.A. Cantab, with a new Introduction by^the Editor. Royal
Svo. 2Ss.

OUTLINES of PHYSIOLOGY, Human and Comparative. By John
Marshall, E.R.C.S. Surgeon to the University College Hospital. 2 vols,
crown Svo. with 122 Woodcuts, 32s.

PHYSIOLOGICAL ANATOMY and PHYSIOLOGY of MAN. By the
late R. B. Todd, M.D. F.R.S. and W. Bowman, E.R.S. of King's College.
With numerous Illustrations. Vol. II. Svo. 25s.

Vol. I. New Edition by Dr. Lionel S. Beale. E.R.S. in course of publi-
cation, with many Illustrations. Parts I. and II. price 7s. 6d. each.

COPLAND'S DICTIONARY of PRACTICAL MEDICINE, abridged
from the larger work and throughout brought down to the present State
of Medical Sciei:ce. Svo. 36s.
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On the MAHUFACTTTEE of EEET-EOOT SUGAE in ENGLAND
arxi IRELAND. By William Ceooees, F.R.S. Crowu 8vo. witli il
Woodcuts, 8s. 6d.

DE. PEEEIBi'S ELEMENTS of MATSEIA MSSICA and THEEA-
PEUTICS, abridged and adapted for the use of Medical and Pharmaceutical
Practitioners and Students ; and comprising all the Medicines of the

British Pharmacnpoeia. with such others as are frequently ordered in Pre-
si^riptions or required bv the Physician. Edited by Professor Bextley,
P.L.S. &c. and V)y Dr. IIed\tood, F.C.S, &c. AYilh 125 Woodcut Illustra-

tions. 8vo. price 25s.

The Fine Arts, and Blustraied Editions,

Ilf FAIEYLA:MD; Pictures from the Elf-World. By Eichasd
Doyle. With a Poem by W. Alliitgham. With Sixteen Plates, contaiDiiig

TMrty-sis Designs printed in Colours. Folio, 31s. Qd.

HALF-HOUE lECTTJSES on the HISTOSY and PEACTICS of tlie

Fine and Ornamental Arts. By William B. Scoxt. New Edition, revised

lay the Author ; with 50 Woodcuts. Crown 8vo. 8s. 6cZ.

ALBEET DUEEE, KIS LIFE and WOEKS ; including Auto-
biosraphical Papers and Complete Catalogues. By William B. Scott.
With Sis Etchings by the Author, and other Illustrations. 8vo. 16s.

The CHOEALE BOOK for ElfGLAHD : the Hymns translated by
Miss C. WiNKWOEXH ; the Tunes arranged by Prof. W. S. Be^'KSIT and
Otto GoLDscHMisi. Fcp.4to.12s.6cZ.

Tlie HEW TESTAMENT, illustrated with Wood Engravings after the

Early Masters, chiefly of the Italian School. Crown 4to.63s. cloth, gilt top ;

or £5 5s. elegantly bound in morocco.

LYEA GSSMAH"ICA ; the Christian Year. Translated hy Catherine
WiNKWOSTH ; with 125 Illustrations on Wood drawn by J, Leighiom",
F.S.A. 4to. 21S.

LYEA GEEKANICA ; the Christian Life. Translated by Catherine
WiKKWOKxn ; with about 200 Woodcut Illustrations by J. Leighion, F.S.A.

and' other Artists. 4ito. 21s,

The LIFE of MAN SY3IB0LISED by the MOKTHS of the YEAE.
Text selected by B. PiGOX ; Illustrations on V^ood from Original Designs by
J. Leighxok-, F.S.A. 4to. 42s.

CATS' and FAELIE'S MOEAL EMBLEMS; with Aphorisms, Adages,
and Proverbs of all Nations. 121 Illustrations on Wood by J. LEiGHioif,
F.S.A. Text selected by S. PiGOT. Imperial Svo.Sls. Qd.

SACEEB and LEGEITBASY AET. By Mrs. Jameson.

Legends of the Saints and Martyrs. New Edition, with 19

Etchings and 187 Woodcuts. 2 vols, square crown Svo. 31s. Qd.

Legends of the Monastic Orders. Isew Edition, with 11 Etchings

and 88 Woodcuts. 1 vol. square crown Svo. 21s.
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SACRED and LEGENDARY AUT. By 3Irs. Jamesox.

leg-ends of th.e Madonna. New Edition, with 27 Etchings and
165 Woodcuts. 1 vol. square crown 8vo. 2ls.

The History of Onr Lord, -svith that of his Types and Precursors.

Completed by Lady Eastlake. Revised Edition, with 31 Etchicgs and
281 Woodcuts. 2 a'oIs. square crown Svo. 42s.

The Useful Aiis, Manufactures^ &c.

SISTORY of the GOTHIC REVIVAL ; an Attempt to shew how far

tiie taste for Mediaeval Architecture was retained in England o!uring; the
last two centuries, and lias been re-developed iu the present. By C.L. East-
lake, Architect. With 48 Illustrations (36 full size of page). Imperial Svo.

price 31s. 6cZ,

GWILT'S ENCYCLOPEDIA of ARCHITECTURE, with ahove 1,600
Engravings on Wood. Eifth Edition, revised and enlarged by WtatI-
Papworth. Svo. 52*. Qd.

A MANUAL of ARCHITECTURE: being a Concise History and
Explanation of the principal Styles of European Architecture, Ancient,
Medifeval, and Renaissance; with a Glossary of Technical Terms. By
Thomas Mitchell. Crown Svo. with 150 Woodcuts, 10s. &d.

HINTS on HOUSEHOLD TASTE in FURNITURE, UPHOLSTERY,
and other Details. By Chaeles L. Eastlake, Architect. Second Edition,
with about 90 Illustrations, Square crown Svo. 18s.

PEINCIPLES of MECHANISM, designed for the Use of Students in
the Universities, and for Engineering Students generally. By E,.

Willis, M.A. E.R.S. &c. Jacksonian Professor in the University of Cam-
bridge. Second Edition, enlarged ; with 374 Woodcuts. Svo. 18s.

LATHES and TURNING, Simple, Mechanical, and ORNAMENTAL.
By W. Heitrx Nokthcott. With about 24=0 Illustrations on Steel and
Wood. Svo. 18s.

URE'S DICTIONARY of ARTS, MANUFACTURES, and MINES.
Sixth Edition, chiefly rewritten and greatly enlarged by Robert Hunt,
F.R.S. assisted by numerous Contributors eminent in Science and the
Arts, and familiar with Manufactures. With above 2,000 Woodcuts. 3 vols.
medium Svo. price £4 145. &d.

HANDBOOK of PRACTICAL TELEGRAPHY. By R. S. Gullet,
Memb. Inst. C.E. Enarineer-in-Chief of Telegraphs to the Post Office.

Fifth Edition, with 118 Woodcuts and 9 Plates. 8\"0. price 14s.

ENCYCLOPEDIA of CIVIL ENGINEERING, Historical, Theoretical,
and Practical. By E. Ceest, C.E. With above 3,000 Woodcuts. Svo. 42s.

TREATISE on MILLS and MILLWORK. By Sir W. Faikbaish,
Bart. F.R.S. New Edition, with 18 Plates and 322 Woodcuts. 2 vols.
8vo. 32s.

USEFUL INFORMATION for ENGINEERS. By the same Author.
Flrst, SECOifD, and Third Series, with many Plates and Woodcuts,
3 vols, crown Svo. 10s. &d. each.

The APPLICATION of CAST and WROUGHT IRON to Building
Purposes. By Sir W. Fairbairk, Bart. F.R.S. Fourth Edition, enlarged;
with 6 Plates and US Woodcuts. Svo. price 16s.
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IRON SHIP BUILDING, its History and Progress, as comprised in a
Series of Experimental Eesearclies. By the same Author. With 4 Plates and
130 Woodcuts. SVC. ISs.

A TKEATISE on the STEAM ENGINE, in its various Applications
to Mines, Mills, Steam Navigation, Railways and Agriculture. By J. BoUEWE,
C.E. Eighth Edition ; with Portrait, 37 Plates, and 546 Woodcuts. 4to. 42s.

CATECHISM of the STEAM ENGINE, in its various Applications to
Mines, Mills, Steam Navigation, Railways, and Agriculture. By the same
Author. With 89 Woodcuts. Fcp. 6s.

HANDBOOK of the STEAM ENGINE. By the same Author, forming a
Key to the Catechism of the Steam Engine, with 67 Woodcuts. Fcp. 9s.

BOUENE'S RECENT IMPROVEMENTS in the STEAM ENGINE in its

various applications to Mines, IMills, Steam Navigation, Railways, and Agri-
culture. Btting a Supplement to the Author's 'Catechism of the Steam
Engine.' By Joiiii- Bour>''e, C.E. New Edition, including many New
Examples; with 124 Woodcuts. Pep. Svo. 65.

A TREATISE on the SCREW PROPELLER, SCREW VESSELS, and
Screw Engines, as adapted for purposes of Peace and War; with Notices
of other Methods of Propulsion, Tables of the Dimensions and Performance
of Screw Steamers, and detailed Specifications of Ships and Engines. By
J. Bourne, C.E. New Edition, with 54 Plates and 287 AVoodcuts, 4to. 63s.

EXAMPLES of MODERN STEAM, AIR, and GAS ENGINES of
the most Approved Types, as employed for Pumping, for Driving Machinery,
for Locomotion, and for Agriculture, minutely and practically described.
By John Bouene, C.E. In course of publicatioii in 24 Parts, price 2s^d,
each, forming One volume 4to. with about 50 Plates and 400 Woodcuts.;

A HISTORY of the MACHINE-WROUGHT HOSIERY and LACE
Manufactures. By William PELKiiir, F.L.S. F.S.S. Royal 8vo. 21s.

PRACTICAL TREATISE on METALLURGY, adapted from the last

German Edition of Professor Kerl's Metallurgy bvW, Ckookes. F.R.S.&c.
and E. Rohkig, Ph.D. M.E. With 625 Woodcuts. ""3

vols. 8vo. price £4 19s.

MITCHELL'S MANUAL of PRACTICAL ASSAYING. Third Edi-
tion, for the most part re-written, with all the recent Discoveries incor-
porated, by W. Ckookes, F.R.S. With 188 Woodcuts. Svo. 2Ss.

The ART of PERFUMERY ; the History and Theory of Odours, and
the Methods of Extracting the Aromas of Plants. By Dr. PiESSB, F.C.S.
Third Edition, with 53 Woodcuts. Crown Svo. 10.9. 6d.

LOUDON'S ENCYCLOPAEDIA of AGRICULTURE: comprising the
Laying-out, Improvement, and Management of Landed Property, and the
Cultivation and Economy of the Productions of Agriculture. With 1,100
Woodcuts. Svo. 21s.

London's Encyclopaedia of Gardening;: comprising the Theory and
Practice of Horticiiltnre, Floriculture, Arboriculture, and Landscape Gai'-
dening. With 1,000 Woodcuts. Svo. 21s.

BAYLDON'S ART of VALUING RENTS and TILLAGES, and Claims
of Tenants upon Quitting Farms, both at Michaelmas and Lady-Day.
Eighth Edition, revised by J. C. Mokton. Svo. 10s. Qd,
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Religious and Moral Works.

ATJTHOHITY and CONSCIENCE ; a Free Debate on the Tendency of
Dogmatic Theology and on the Characteristics of Faith. Edited by Co^^wat
MoEEL. Post 8vo. price 7s. 6f7.

BEASONS of FAITH ; or, the OKDER of the Christian Argninent
Developed and Explained. By the Rev. G. S. Deew, M.A. Second Edition,
revised and enlarge i. Fcp. 8vo. price 6s.

CHRIST the CONSOLEE ; a Book of Comfort for the Sick. With a
Preface by the Right Eev. the Lord Eishop of Carlisle. Small Svo. price 65.

The TRUE DOCTEINE of the ETJCHAEIST. By Thomas S. L. Vogan,
D.D. Canon and Prebendary of Chichester and Rural Dean. Svo. price iSs.

CHRISTIAN SACERDOTALISM, vie^vecl from a Layman's standpoint
or tried by Holy Scripture and the Early Eathers ; with a short Sketch of

theState of the' Church from the end of "the Third to the Reformation in
the beginning of the Sixteenth Century. By JoHX Jaedixe, M.A. LL.D.
Svo. price Ss.6d.

SYNONYMS of the OLD TESTAMENT, their BEARING on CHRIS-
TIAN ExlITH and PRACTICE. By the Rev. Roeekt Bakee, Giedj,e-
STOXE, M.A. Svo. price 15s.

An INTRODUCTION to the THEOLOGY of the CHURCH of

ENGLAND, in an Exposition of the Thirty-nine Articles. By the Rev.
T. P. BouLTBEE, LL.D. Ecp. Svo. price 6s.

FUNDAMENTALS; or, Base.^ of Belief concerning MAN and GOD:
a Handbook of Mental, Moral, and Religious Philosophy. By the Rev.
T. Griffith, M.A. Svo. price 10s. 6d.

PRAYERS SELECTED from the COLLECTION of the late BARON
BUNSEN, and Translated by Catheeixe "Wixkwoeth. Paet I. For the
Family. Paet II. Prayers and Medications for Private Use. Ecp. Svo.

price 3s. 6cZ.

The STUDENT'S COMPENDIUM of the BOOK of COMMON
PRAYER; being Notes Historical and Explanatory of the Liturgy of the

Church of England. By the Rev. H. Alldex Nash. Ecp. Svo. price 2s. 6d.

The TRUTH of the BIBLE : Evidence from the Mosaic and other

Records of Creation ; the Origin and Antinuity of Man ; the Science of

Scripture ; and from the Archseology of Different Nations of the Earth.

By the Rev. B. Vi. Saviie, M.A. Crown Svo. price 7s. 6d.

CHURCHES and their CREEDS. By the Rev. Sir Philip Perring,
Bart, late Scholar of Trin. Coil. Cambridge, and University Medallist.

Crown Svo. price 10s. 6d.

CONSIDERATIONS on the REVISION of the ENGLISH NEW
TESTAMENT. By C. J. Ellicott, D.D. Lord Bishop of Gloucester and
Bristol. Post Svo. price 5s. Qd.

An EXPOSITION of the 39 ARTICLES, Historical and Doctrinal.

By E. Habold BEOWifE, D.D. Lord Bishop of Ely. Ninth Edit. Svo. 16s.
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The LIFE and EPISTLES of ST. PAUL. By the Rev. W. J.

CONYBEAKE, M.A., and the Very Rev. J. S. HowsoN, D.D. Dean of Chester :—

LiBBAHY Editioit, With all the Oriji^inaJ Illustrations, Maps, Landscapes
on Steel, Woodcuts, &c. 2 vols. 4to. 4Ss.

Intermediate EDiTioif, with a Selection of Maps, Plates, and Woodcuts.
2 vols, square crown Svo. 31s. 6d.

Student's EDiTioif, revised and condensed, with 46 Illustrations and
Maps. 1 vol. cro\vn Svo. price 9s.

Tie VOYAGE and SHIPWEECE of ST. PAUL; with Dissertations

on the Life and Writina^s of St. Luke and the Ships and Navigation of the
Ancients. By James Sjiith, E.R.S. Third Edition. Crown Svo. 10s. 6cf„

A CRITICAL and GRAMMATICAL COMMENTARY on ST. PAUL'S
Epistles. By C. J. Bllicoxt, D.D. Lord Bishop of Gloucester & Bristol. Svo,

©alatians, Fourth Edition, 8s. 6d,

Ephesians, Fourth Edition, 8s. 6c?.

Pastoral Epistles, Fourth Edition, IQs. Qd.

Philippians, Colossians, and Philemon, Third Edition, 10s. 6d,

Tkessalonians, Third Edition, 7s.[6d.

SISTORICAL LECTURES on the LIFE of OUR LORD JESUS
CHRIST: being the Hulsean Lectures for 1859. By C. J. Ellicott, D.D.
Lord Bishop of Gloucester and Bristol. Eifth Edition, Svo. price 12s.

EVIBENCE of the TRUTH of the CHRISTIAN RELIGION derived

from the Literal Eulfilment of Prophecy. By Alexandek Keith, D.D.
S7th Edition, with numerous Plates, in square Svo. 12s. 6d. ; also the 39th
Edition, in post Svo. with 5 Plates, Qs.

History and Destiny of the World and Church, according- to

Scripture. By the same Author. Square Svo. with 40 Illustrations, 10s.

An INTRODUCTION to the STUDY of the NEW TESTAMENT,
Critical, Esegetical, and Theological. By the Rev. S. Davidsox, D.I>.

LL.D. 2 vols. Svo. 30s.

HARTWELL HOENE'S INTRODUCTION to the CRITICAL STUDY
and Knowledge of the Holy Scriptures, as last revised ; with 4 Maps and
22 Woodcuts and Eaceimiles. 4 vols. 8vo.-42g.

EWALB'S HISTORY of ISRAEL to the DEATH of MOSES. Trans-

lated from the German. Edited, with a Preface and an Appendix,by Russexi,

Maetineatt, M.A. Second Edition. 2 vols. Svo. 24s. Vols. III. and IV.

edited by J. E. Carpenter, M.A. price 2ls.

The HISTORY and LITERATURE of the ISRAELITES, according

to the Old Testament and the Apocrj-pha. By C. De Rothschild and

A De Rothschild. Second Edition, revised. 2 vols, post Svo. with Two
Maps, price 12s. 6d. Abridged Edition, in 1 vol. fcp. Svo. price 3s. Qd.

The SEE of ROME in the MIDDLE AGES. By tiie Kev. Oswald
J. Reichel, B.C.L. and M.A. Svo. price 18s.

The TREASURY of BIBLE KNOWLEDGE ; being a Dictionary of the

Books Persons, Places, Events, and other matters of which mention is made
in Holy Scripture. By Rev. J. Atre, M.A. With Maps, 16 Plates, and

numerous Woodcuts. Ecp. Svo. price 6s. cloth, or 9s. 6d. neatly bound m calf.
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The GSEEK TESTAMENT ; with Notes, Grammatical and Exegetical,
By the Rev. W. VVebstee, M.A. and tlie E«v. AY. P. WiLKiNsojf, M.A.
2 vols. 8vo. £2 4«.

EVEEY-DAY SCRIPTTJEE DIFFICULTIES explained and iUnstrated.
By J. E.Pkescoti, II.A. YoL.I. MattJwiv and Mark; YoL. II. Luke and
John. 2 vols. 8vo. ds. each.

The PENTATEUCH and BOOK of JOSHUA CEITICALLYEXAMINED.
By the Right Rev. J. \V. Colekso, D.D. Lord Bishop of Ivatal. People's
Edition, iu 1 vol. crown 8vo. 6s.

Tart \L the Later Legislation of the Pentateuch. 8vo. price 2-l5.

The FOEMATION of CHRISTENDOM. By T. W. Allies. Pasts I.
and II. 8vo. price 12^. each Part.

ENGLAND and CHEISTENDOM. Bj Archbishop Manning, D.D.
Post Svo. price lOs. &d.

A VIEW of the SCEIPTUEE EEYSLATIONS CONCEENING a
PUTURE STATE. By Richaed AVhateit, D.D. late Archbishop of
Dublin. Ninth Edition. Pep. Svo, as.

THOUGHTS for the AGE. Bj Elizabeth M. Sewbll, Author of
' Amy Herbert ' &c. Xew Edition, revised. Pep. Svo. price 5^.

Passing Thoughts on Seligion. By the same Author. Fop. Svo. 3^. M.
Self-Examinatioa before Confirmation. By the same Author. S2mo.

price Is. 6d.

Headings for a Month Preparatory to Confirmation, from Writers
of the Early and English Church. By the same Author. Pep. 45.

Readings for Every Day in Lent, compiled from the Writings of
Bishop Jeremy Tatlos. By the same Author. Pep. os.

Preparation for the Holy Communion ; the Devotions chiefly from
the works of Jeeemt Tatloe. By the same Author. 32mo. 2>s.

THOUGHTS for the HOLY WEEK for Young Persons. By the Author
of ' Amy Herbert.' New Edition. Pep. Svo. 2*.

PRINCIPLES of EDUCATION Drawn from Nature and Revelation,
and applied to Pemale Education in the Upper Classes. By the Author
of ' Amy Herbert.' 2 vols. fcp. 12*. 6^.

SINGESS and SONGS of the CHURCH : being Biographical Sketches
of the Hymn-"\Vriters in allthe princinal Collections; with Notes on their
Psalms and Hymns. By Josiah Millek, M.A. Post Svo. price 10s, Qd. i

LYRA GERMANICA, translated from the German by Miss C. Wink-
wosTH. PiRST Series, H>-mns for the Sundavs and Chief Festivals.
SECOJfD Series, the Christian Life. Pep. 3s. Qd. each Series.

« SPIRITUAL SONGS ' for the SUNDAYS and HOLIDAYS through-
out the Year. By J. S. B. Mo- sell, LL,D. Vicar of Egham and Rural Dean.
Fourth Edition, Sixth Thousand, Pep, 4s. M,

The BEATITUDES : Abasement before God ; Sorrow for Sin ; Meekness
of Spirit; Desire for Holiness ; Gentleness ; Puritv of Heart; the Peace-
makers J Sufferings for Christ. By the same. Third Edition. Fcp. 3s. Qd.
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His PKESENCE—not Ms MEMORY, 1855. By the same Author,
in Memory of his Son. Sixth Edition. IGmo. Is.

ENDEAVOURS after the CHRISTIAN LIFE: Discourses. By
James Mabtineau. Pourtli Edition, carefully revised. Post 8vo. 7s. Qd.

WHATELY'S INTRODUCTORY LESSONS on the CHRISTIAN
Evidences. 18mo. 6d.

FOUR DISCOURSES of CHRYSOSTOM, chiefly on the Parable of the

Rich Man and Lazarus. Translated by P. Allen, B.A. Crown Svo. 2s. Qd.

BISHOP JEREMY TAYLOR'S ENTIRE WORKS. With Life by
Bishop Hebeb. Revised and corrected by the Rev. C.P.Eden, 10 vo1s»
price £5 5s.

Travels, Voyages, &c.

HOW to SEE NORWAY. By Captain J. E. Campbell. With Map
and 5 Woodcuts. Pep. Svo. price 5s.

PAU and the PYRENEES. By Count Henry Russell, Member of
the Alpine Club, &c. With 2 Maps. Pep. Svo. price 5s.

SCENES in the SUNNY SOUTH; including the Atlas Mountains
and the Oases of the Sahara in Algeria, By Lieut.-Col. the Hon. C. S.

Verekek, M.A. Commandant of the Limerick Artillery Militia. 2 vols.

post Svo. price 21s.

The PLAYGROUND of EUROPE. By Leslie Stephen, late President
of the Alpine Club. "With 4 Illustrations engraved on.Wood by E. Whymper.
Crown Svo. price 10s. 6d.

CADORE ; or, TITIAN'S COUNTRY. By Josiah Gilbert, one of
the Authors of 'The Dolomite Mountains.' With Map, Pacsimile, and 40
Illustrations. Imperial Svo. 31s. Qd.

HOURS of EXERCISE in the ALPS. By John Tyndall, LL.D.
P."R,.S. Second Edition, with 7 Woodcuts by E. Whympee. Crown Svo.
price 12s. Qd.

TRAVELS in the CENTRAL CAUCASUS and BASHAN. Including
Visits to Ararat and Tabreez and Ascents of Kazbek and Elbruz. By
D. \y. Peesheield. Square crown Svo. with Maps, &c. 18s.

PICTURES in TYROL and Elsewhere. From a Family Sketch-Book.
By the Authoress of ' A "Voyage en Zigzag,' &c. Second Edition. Small 4ito.

with numerous Illustrations, 21s.

HOW WE SPENT the SUMMER; or, a Voyage en Zigzag in Switzer-
land and Tyrol with someMembers of the Alpine Club. Prom the Sketch-
Book of one of the Party. In oblong ^to. with 300 Illustrations, 15s.

BEATEN TRACKS ; or, Pen and Pencil Sketches in Italy. By the
Authoress of ' A Voyage en Zigzag.' With 42 Plates, containing about 200
Sketches from Drawings made on the Spot. Svo. 16s.
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MAP of the CHAIN of MONT BLANC, from an actual Survey in
1863—1864. By A. Adams-Reillt, F.R.G.S. M.A.C. Published under the
Authority of the Alpine Club. In Chromolithography on extra stov;t
drawing-paper 2Siu. x 17iu. price 10*. or mouuted on canvas in a folding
case, 12s. 6d.

WESTWARD by RAIL; the New Route to the East. By W. F. Rae.
"With Map shewing the Lines of Rail bet\A'eeii the Atlantic and the Pacific
and Sections of the Railway. Second Edition. Post Svo. price 105. 6c/,

HISTORY of DISCOVERY in our AUSTRALASIAN COLONIES,
Australia, Tasmania, and New Zealand, from the EarHest Date to the
Present Day. Ey William Howiit. 2 vols. Svo. with 3 Maps, 20s.

ZIGZAGGING AMONGST DOLOMITES. By the Author of ' How we
Spent the Summer, or a Voyage en Zigzag in Switzerland and Tyrol.'
With upwards of 300 Illustrations by the Auihor. Oblong 4to. price lbs.

The DOLOMITE MOUNTAINS ; Excursions through Tyrol, Carinthia,
Carniola, and Friuli, 1861-1863. By J. Gileekt and G. C. Chukchih,
F.R.G.S. With numerous Illustrations. Square crown Svo. 21*.

GUIDE to the PYRENEES, for the use of Mountaineers. By
Chakles Packb. 2nd Edition, with Map and Illustrations. Cr. Svo. 7s. Qd.

The ALPINE GUIDE. By John Ball, M.R.I.A. late President of
the Alpine Club. Thoroughly Revised Editions, in Three Volumes, post
Svo. with Maps and other illustrations :—

GUIDE to the WESTERN ALPS, including Mont Blanc, Monte Eosa,
Zermatt, &c. Price 6s, Qd.

GUIDE to the CENTRAL ALPS, including all the Oberland District.
Price 7s. 6rf.

GUIDE to the EASTERN ALPS, price 10s. 6d.

Introduction on Alpine Travelling in General, and on the Geolog^y
of the Alps, price Is. Each of the Three Volumes or Parts of the Alpine
Guide may be had with this Inteoductioit prefixed, price Is. extra.

VISITS to REMARKABLE PLACES: Old Halls, Battle-Fields, and
Stones Illustrative of Striking Passages in English History and Poetry.
By William Howi;et. 2 vols, square crown Svo. with Woodcuts, 25s.

The RURAL LIFE of ENGLAND. By the same Author. With
Woodcuts by Bewick aud WiUiams. Medium Svo. 12s. 6d.

Works of Fiction.

POPULAR ROMANCES of the MIDDLE AGES. By Geoege W.
Cox, M.A. Author of 'The Mythology of the Aryan Nations' &c. and
Eustace Hixton Jgxes. Crown Svo. price 10s. 6d.

HARTLAND FOREST ; a Legend of North Devon. By Mrs. Beat,
Author of ' The White Hoods,' ' Life of Stothard,' &c. Post Svo. with Fron-
tispiece, price 4s. Qd.
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IfOVELS and TALES. By the Eight Hon. B. Disraeli, M.P.
Calnnet Edition, comiolete in Ten Volumes, crown 8vo. price Gs. each., aa
follows:—

LOTHAIE, 6.5,

coningsbt, 6s.

Sybil, 6s.

Tanceed, 6.S.

Yexetia, 6s.

He^eietta Temple, 6s.

CojyxAEi^fi Pleming, &c. 6s.

Aleot, Ixion, Ac. 6s.

The Yot^^-G Duke, &c. 6s.

Vivian Geey, 6s.

The MODERN NOVELIST'S LIBEAEY. Each Work, in crown 8vo.
complete in a Single Volume :

—

Melville's Gladiatoes. 2s. boards; 2s. 6d. cloth.

Good foe Nothing, 2s. boards ; 2s. 6d. cloth.

Holmby House, 2s. boards ; 2s. 6d-. cloth.

Inteepeetee, 2s. boards ; 2s. 6d. cloth.

Kate Coyentey, 2s. boards; %s. 6d. doth.
Queen's Maeies, 2s. boards ; 2s. 6d. cloth.

Teollope's Waeden, Is. 6d. boards ; 2s. cloth.

Baechestee Towees, 2s. boards ; 2s. 6d. cloth.

Beamley-Mooee's Six Sistees of the Valleys, 2s. boards ; 25. 6d. cloth.

lEENE ; a Tale. By W. Steuart Trench, Author of ' Eealities of

Irish Life,' Second Edition. 2 vols, post 8vo. price 21s.

Tlie HOME at HEATHEEBSAE ; a Tale. By the Author of
' Everley.' Pep. 8vo. price 5s.

CABINET EDITION of STOEIES and TALES by Miss Sewell:—
Ivors, 3s. 6d.
Katharine Ashtoit, 3s. Gd.
Maegaeet Peecival, 5s.

Laneton Paesonage, os. 6d.
TJesula. is. 6d.

Amy Herbert, 2s. 6d.

Gertrude, 2s. 6d.

The Earl's Daughter, 2s. 6d.

Experience of Liee, 2s. 6d.

Clevb Hail, 3s. Gd.

STOEIES and TALES. By E. M. Se^vell. Comprising-.—Amy
Herbert -, Gertrude ; The Earl's Daughter ; The Experience of Life ; Cleve
Hall; Ivors; Katharine Ashton; Margaret Percival ; Laneton Parsonage;
and Ursula. The Ten Works, complete in Eight Volumes, crown Svo. bound
in leather, and contained in a Box, price 42.*.

A Glimpse of the World. By the Author of 'Amy Herbert.' Fop. 7«. 6 i.

Tlie Journal of a Home Life. By the same Author. Post Svo. 9s. 6d.

After Life ; a Sequel to ' The Journal of a Home Life.' Price 10s. ed.

UNCLE PETEE'S FAIEY TALE for the NINETEENTH CENTUEY.
Edited by E. M. Sewell, Author of ' Amy Herbert,' &c. Ecp. Svo. 7s. 6d.

THE GIANT ; A Witch's Story for English Boys. By the same
Author and Editor. Fcp. Svo. price 5s.

WONDEEEUL STOEIES from NOEWAY, SWEDEN, and ICELAND.
Adapted and arranpred by Julia Godpaed. "With an Introductory Essay

by the Eev. G. "\V. Cox, M.A. and Six Woodcuts. Square post Svo. 6s.

A YISIT to MY DISCONTENTED COUSIN. Keprinted, with some
Additions, from Fraser's llagazine. Crown Svo. price 7s. 6d.

BECZEE'S GALLUS; or, Eoman Scenes of the Time of Augustas:
with Notes and Excursuses. jS'ew Edition. Post Svo. 7s. Gd.

BECKEE'S CHAEICLES; a Tale illustrative of Private Life among the

Ancient Greeks : with Notes and Excursuses. New Edition. Post Svo. 7s. 6d.
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CABINET EDITION of NOVELS and TALES hj G. J. Whtte
MELriLLB :—
DiGBT Gkaxd, OS.

'

]
HoxMBT HorsE, 5s.

Kate CovENTKT, 5s. TAe Queen's Maeies, 6*.

Genejeux Bounce, s.s. I The Inxeepeeiek, 5s.

Good eoe Nothing, price 6s,

TALES of ANCIENT GEEECE. By George W. Cox, M.A. late

Scliolar of Triu, Coll, Oxon, Crown 8vo. price 6s. 6d.

A MANUAL of MYTHOLOGY, in the form of Question and Answer.
By the same Author. Fcp. 3s.

OTJE CHILDREN'S STORY, by one of their Gossips. Br the Author
of 'Voyage en Zigzag,' ' Pictures in Tyrol,' &.c. Small 4to, with Sixty Illus-

trations by the Author, price 10s, Qd.

Poetry and The Drama.

A VISION of CREATION, a POEM ; with an Introduction, Geolo-
gical and Critical, By Cutheeet Collingwoop, 3] .A. and B.M. Oxon.
F.L.S, &c. Author of 'Rambles of a NaturaUst on the Shores and Waters of

the China Seas,' &c. Crown Svo. price 7s. Qd.

The STORY of GAUTAMA BUDDHA and his CREED ; an Epic. Ey
RiCHAED Phillips. Squara fcp, Svo, price 6s.

BALLADS and LYRICS of OLD PRANCE; with other Poems. By
A. Lang, Pellow of Merton College, Oxford. Square fcp. Svo. price 5s.

SONGS of the SIERRAS, By Joaquin Millee. Isev^ Edition, revised

by the Author. Fcp, Svo, price Gs,

THOMAS MOORE'S POETICAL WORKS, with the Author's last

Copyright Additions :

—

Shameock Edition, crown Svo. price Ss. RJ.

People's Edition, square crown Svo. with Jlkistrations, price 10s. 6c?.

Libeaex Edition, medium Svo. Portrait and Vignette, 14s,

MOORE'S IRISH MELODIES, Maclise's Edition, with 161 Steel Plates

from Original Drawings, Super-royal Svo. 31s. 6cZ,

Miniature Edition of Moore's Irish Melodies with Maclise's De-
signs (as above) reduced in Lithography, Imp. 16mo. 10s. &d.

MOORE'S LALLA ROOZH. Tennid's Edition, with 68 Wood
Engravings from original Drawings and other Illustrations. Ecp. 4!to.21s.

SOUTHEY'S POETICAL WORKS, with the Author's last Corrections
and copyright Additions. Library Edition, in 1 vol. medium Svo. with
Portrait and Vignette, 1-i.s.

LAYS of ANCIENT ROME ; with Ivry and the Armada. By the
Eight Hon. Loed Macauiat. 16mo. 4s. &d.

Lord Macaulay's Lays of Ancient Rome. With 90 Illustrations on
Wood, from the Antique, from Drawings by G. Schaep. Ecp. 4to, 21s.

Miniature Edition of Lord Macaulay's Lays of Ancient Rome,
with the Illustrations (as above) reduced in Lithography. Imp. 16mo.]0s.6£f.
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GOLDSMITH'S POETICAL WORKS, with Wood Engravings frora

Designs by Members of the Etching Club. Imperial 16mo. 7s. Qd.

POEMS OF BYGONE YEARS. Edited by the Author of 'Amy
Herbert ' &c. Fcp. 8vo. price 5s.

The ^NEID of VIRGIL Translated into English Verse. By John
CoNlNGXON, MJL. New Edition. Crown 8vo. 9s.

HORATII OPERA. Library Edition, with Marginal Eeferences j.nd

English Notes. Edited by the Rev. J. E. Yonge. 8vo. 21s.

BOWDLER'S FAMILY SHAKSPEARE, cheaper Genuine Editions.

Medium Svo. lar^e type, with 36 Woodcuts, price 14s. Cabinet Edition,
with the same Illustkations, 6 vols. fcp. 3s. 6d. each.

POEMS. By Jean Ingelow. Fifteenth Edition. Fcp. Svo. 5s.

POEMS by Jean Ingelow. With nearly 100 Illustrations by Eminent
Artists, engraved on Wood by the Brothers Dalziel. Ecp. 4to. 21s.

A STORY of DOOM, and other Poems. By Jean Ingelow. Third
Edition. Ecp. 5s.

JOHN JERNINGHAM'S JOURNAL. Fcp. Svo. price 3s. 6^

The MAD WAR PLANET, and other POEMS. By William
HowiTT, Author of ' Visits to Remarkable Places ' &c. Ecp. Svo. price 5s.

EUCHARIS ; a Poem. By F. Reginald Statham (Francis Eeynolds),
Author of ' Alice Rushton, and other Poems ' and ' Glapliyra, and other
Poems.' Fcp. Svo. price 3s. Qd.

WORKS by EDWARD YARDLEY:—
Fantastic Stories. Fcp. 3s.6cZ.

Melusine and other Poems. Fcp. 5s.

Horace's Odes, translated into Enfrlisii Verse. Crown Svo. 6s..

Supplementary Stories and Poems. Fcp. 3s.6rf.

Rural Sports^ &c.

ENCYCLOPiEDIA of RURAL SPORTS ; a complete Account, Histo-
rical, Practical, and Descriptive, of Hunting, Shooting, Fishing, Racing,
and all other Rural and Athletic Sports and Pastimes. By D. P. Blaine.
With above 600 Woodcuts (20 from Designs by John Leech). Svo. 21s.

The DEAD SHOT, or Sportsman's Complete Guide ; a Treatise on
the Use of the Gun, Dog-breaking, Pigeon-shooting, &c. By Maeesman.
Eevised Edition. Fcp. Svo. with Plates, 5s.

Tbe FLY-FISHER'S ENTOMOLOGY. By Alfred Ronalds. With
coloured Representations of the Natural and Artificial Insect. Sixth
Edition ; with 20 coloured Plates. Svo. 14s.
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A BOOK on ANGLING ; a complete Treatise on the Art of Angling
in every branch. By Ekancis Fka>'CIS. Xew Edition, with Portrait

and 15 other Plates, plain and coloured. Post 8vo. 155.

The BOOK of the ROACH. By Greville Fennell, of * The Field.'

Pep. 8vo. price 2s. 6d.

WILCOCKS'S SEA-FISHEEMAN ; comprising the Chief Methods of

Hook and Line Fishing in the British and other Seas, a Glance at Nets,
and Remarks on Boats and Boating. Second Edition, enlarged ; with 80
Woodcuts. Post Svo. 12s. 6d.

HORSES and STABLES. By Colonel F. Fitzwtgram, XV. the King's

Hussars. With Twenty-four Plates of Illustrations, containing very
numerous Pigures engraved on Wood. Svo. 155.

The HORSE'S FOOT, and HOW to KEEP IT SOUND. By W.
Miles, Esq. Ninth Edition, with Illustrations. Imperial Svo. I2s. cd.

A PLAIN TREATISE on HORSE-SHOEING. By the same Author.
Sixth Edition. Post 8vo. with Illustrations, 2^. 6d.

STABLES and STABLE-FITTINGS. By the same. Imp. Svo. with
13 Plates, 155.

REMARKS on HORSES' TEETH, addressed to Purchasers. By the

same. Post Svo. Is. 6d.

A TREATISE on HORSE-SPIOEING and LAMENESS. By Joseph
Gamg-ee, Veterinary Surgeon,'^ formerly Lecturer on the Principles and
Practice of Parriery in the New Veterinary College, Edinburgh. Svo. with
55 W'oodcuts, price 15s.

BLAINE'S VETERINARY ART ; a Treatise on the Anatomy, Physi-
ology, and Curative Treatment of the Diseases of the Horse, Neat Cattle

and Sheep. Seventh Edition, revised and enlarged by C. Sieex, M.R.G.V.S.L.
Svo. with Plates and Woodcuts, ISs.

The HORSE: with a Treatise on Draught. By William Youatt.
New Edition, revised and enlarged. Svo. with numerous Woodcuts, 12s. 6d.

The DOG. By the same Author. Svo. with numerous Woodcuts, 6*.

The DOG in HEALTH and DISEASE. By Stonehenge. With 70
Wood Engravings. Square crown Svo. 10s. &d.

The GREYHOUND. By Stonehenge. Revised Edition, with 24
Portraits of Greyhounds. Square crown Svo. 10s. 6d.

The OX ; his Diseases and their Treatment: with an Essay on Parturi-

tion in the Cow. By J. R. Dobson. Crown Svo. with Illustrations, 7s. 6rf.

Woi^ks of Utility and General Information,

The THEORY and PRACTICE of BANKING. By H. D. Macleod,
M.A. Barrister-at-Law. Second Edition, entirely remodelled. 2 vols. Svo. 30«.
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A DICTIONARY, Practical, Theoretical, and Historical, of Com-
merce and Commercial Navisatiou. By J. R. M'Ctjlloch:. New and
thoroughly revised Edition. 8vo. price 60S. cloth, or 70s. half-bd. in russia.

The LAW of NATIONS Considered as Independent Political Commu-
nities. Bv Sir Travers Twiss, D.C.L. 2 vols. Svo. 30s.; or separately.

Part I. Peace, 12.$. Part II. War, ISs.

The CABINET LAWYER ; a Popular Digest of the Laws of England.
Civil, Criminal, and Constitutional : intended for Practical Use and
General Information. Twenty-third Edition. Pep. Svo. price 7s. Qd.

PEWTNER'S COMPREHENSIVE SPECIFIER ; a Guide to the
Practical Specification of every kind of Building-Artificers' Work; -with

Porms of Building? Conditions and Aijreements, an Appendix, Foot-Notea,
and a copious Index. Edited by W. Young, Architect. Crown Svo. price 6s.

COLLIERIES and COLLIERS ; a Handbook of the Law and Leading
Cases relating thereto. By J. C. Powlek, of the Inner Temple, Barrister.

Second Edition. Fcp. Svo. 7s. M.

The MATERNAL MANAGEMENT of CHILDREN in HEALTH and
Disease. By Thomas Bull, M-.D. Pep. 5s.

HINTS to MOTHERS on the MANAGEMENT of their HEALTH
during the Period of Prpgnancy and in the Lying-in Eoom. By the late

Thomas Bull, M.D. Fcp. ,5s.

HOW to NURSE SICK CHILDREN; containing Directions which
maybe found of service to all who have charge of the Young. By Chaeles
West, M.D. Second Edition. Fcp. Svo. Is. Qd.

NOTES on LYING-IN INSTITUTIONS ; with a Proposal for Orga-
nising an Institution for Training Midwivos and Midwifery Nurses. 'Ej
Florence Nightingale. With 5 Plans. Square crown Svo. 7s. &d.

NOTES on HOSPITALS. By Florence Nightingale. Third Edi-
tion, enlarged ; with 13 Plans. Post dto. ISs.

CHESS OPENINGS. By F. W. Longman, Balliol College, Oxford.
Fcp. Svo. 2s. &d.

A PRACTICAL TREATISE on BREWING ; with Forraulfie for Public
Brewers, and Instructions for Private Families. By W. Black. Svo. 10s. 6d.

MODERN COOKERY for PRIVATE FAMILIES, reduced to a System
of Easy Practice in a Series of carefully-tested Receipts. By Eliza Actoii.
Newly revised and enlarged Edition ; with 8 Plates of Figures and 159
Woodcuts. Fcp. 6-s.

WILLICH'S POPULAR TABLES, for ascertaining, according to the
Carlisle Table of Mortality, the value of Lifehold, Leasehold, and Church
Property, Renewal Fines, Reversions, &c. Seventh Edition, edited by
Montague Marriott, Barrister-at-Law. Post Svo. price 10s.

MAUNDER' S TREASURY of KNOWLEDGE and LIBRARY of
Reference: comprising an English Dictionary and Graniroar, Universal
Gazetteer, Classical Dictionary, Chronology, Law Dictionary, a Synopsis
of the Peerage, useful Tables, &c. Revised Edition. Fcp. Svo. price 6s.
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De la Rive's Treatise on Electricity 12

Denison's Vice-Regal Life 1

Disraeli's Lord George Bentinck 4
Novels and Tales 24

DORELL's Medical Reports 15

DOBSON on the Ox 27

Do%t: on Storms H
Doyle's Fairyland 16

Drew's Reasons of Faith 19

Dyer's City ofRome !

Eastlake's Hints on Household Taste .... 17

Gothic Revival 17

Elements of Botany 13

Ellicott on the Revision of the English

New Testament 19

Commentary on Ephesians .... 20

Commentary on Galatians .... 20
Pastoral Epist. 20
Philippians, &C. 20

, Thessaloniana 20

Lectures on the Life of Christ.. 20
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Essays and Contributions of A. K. H. B 8,

9

EWALD'S History ofIsrael 20

FAIEBAIRN on Iron Shipbuilding 18

's Applications of Iron 17

, Information for Engineers .. 17

Mills and Millwork 17

Faraday's Life and Letters 4

FAERAR's Families of Speech 9

-Chapters on Language 7

Felkin on Hosiery and Lace Manufactures 18

Fenxell's Book of the Roach 27

FiTZWTGRAM on Horses and Stables 27

Fowler's Collieries and Colliers 28

Francis's Fishing Book 27

Freshpield's Travels in the Caucasus. . ,

.

22

FrOUDE'S History of England 1

_^_ Short Studies on Great Subjects 9

Gamgee on Horse-Shoeing 27

Oanot's Elementary Physics 12

Natural Philosophy 12

Gilbert's Cadore, or Titian's Country .... 22

Gilbert and Churchill's Dolomites .... 23

GiRDLESTOXB'S Bible Synonymes 19

Gledstonb's Lifeof Whitefield 5

GODDARD's Wonderful stories 24

Goldsmith's Poems, Hlustrated 26

Goodeve's Mechanism 11

Graham's Autobiography of MiLTON 4

View of Literature and Art .... 2

Grant's Hcyme Politics 3

Ethics of Aristotle 6

Graver Thoughts of a Country Parson. ..... 9

Gray's Anatomy 13

Greenhow on Bronchitis 15

Grii-fin-'s Algebra and Trigonometry .... 11

Griffith's Fundamentals 19

Grove on Correlation of Physical Forces .

.

12

Gurney'3 Chapters of French History .... 2

Gwilt's Encyclopasdia of Architecture .... 17

Hampden's (Bishop) Memorials 5

Hare on Election of Representatives 7

Hartwig's Harmonies of Nature 13

Polar World 13

Sea and its Living Wonders .

.

13

Subterranean World 13

Tropical World 13

HerSCHEL's Outlines of Astronomy 10

Hewitt on Diseases of Women 14

Hodgson's Theory of Practice 10

TimeandSpace 10

Holland's Recollections 5

Holmes's System of Surgery 15

Surgical Diseases of Infancy .... 15

Home (The) at Heatherbrae 24

HORNE'S Introduction to the Scriptures 20

How we Spent the Summer 22

HOWITT'S Australian Discovery 23

Mad War Planet 26

Rural Life of England 23

Visits to Remarkable Places.... 23

HiJBNER'S Memoir of Sixtus V 2
Hughes's (W.) Manual of Geography .... li

Hume's Essays 10

Treatise on Human Nature 10

Ihne's Roman History 2
iNGELOw's Poems 26

Story of Doom 26

Jameson's Saints and Martyrs 16

Legends of the Madonna 17

Monastic Orders 16

Jameson and Eastlake's Saviour 17

Jardinb's Christian Sacerdotalism 19

John Jerningham's Journal 26

Johnston's Geograpliical Dictionary 11

Jones's Royallnstitution 4

Kalisch's Commentary on the Bible 7
Hebrew Grammar 7

Keith on Fulfilment of Prophecy 20

. Destiny of the World 20

Kerl's Metallurgy 18

RoHRIG 18

Kirby and Spencb's Entomology 13

Lang's Ballads and Lyrics , 25

Latham's English Dictionary 7

Lawlor's Pilgrimages in the Pyrenees .... 24

Lecky's History of European Morals 3

Rationalism 3

Leaders of Public Opinion 5

Leisure Hours in Town 8

Lessons of Middle Age 9

Lewes' History of Philosophy 3

Liddell and Scott's Two Lexicons 8

Life of Man Symbolised 16

LiNDLEY and Moore's Treasury of Botany Vi

Longman's Edward the Third 2

Lectures on the History ofEng-
land 2

Chess Openings 28

Loudon's Agriculture 18

Gardening IS

Plants 14

Lubbock on Origin of Civilisation. 13

'Lyia, Germanica 16,21

Macaulay's (Lord) Essays 3
History ofEn gland .. 1

Lays of Ancient Rome 25

MiscellaneousWriting3 9

Speeches 7
Complete Works 1

MACLEOD'S Elements of Political Economy 7
Dictionary of Political Eco-
nomy 7

Theory and Practice ofBanking 27

MCCULLOCH'S Dictionary of Commerce. ... 28
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Magttire'S Life ofFather Mathew 5

Pope Pius IX 5

Malet's Overthrow of the Germanic Coa-
federation by Prussia 2

Mallesox's Recreations of an Indian

Official
". 3

]Ma>'XIXG'S England and Christendom .... 21

Marshall's Physiology 15

Marshhas'S Life ofHavelock 5

History of India 3

Martixeau'S Christian Life 22

Massin'GBERD's History of the Reformation 4

Mathe^vs on Colonial Question 7

Matjnder'S Biograplxical Treasury 6

. Geographical Treasury 11

Historical Treasury 4

Scientific and Literarj* Trea-
sury 14

Treasury of Knowledge 28

Treasury of Natural History 13

Maxwell's Theory of Heat 11

May's Constitutional History of England.. 1

Melville's Novels and Tales 24 & 25

Mexdelssohn's Letters 5

Merivale's Fall of the Roman Republic. 3

Romans under the Empire 2

Merrifield'S Arithmetic & Mensuration

.

11

and Ever'S Navigation.... 11

Meteyard's Group of Englishmen.'. 5

Miles on Horse's Foot and Horseshoeing .

.

27

Horses' Teeth and Stables ...... 27

Mill (J.) on the Mind 9

Mill (J. S.) on Liberty 6

, on Representative Government 6

on Utilitarianism 6

Mill's CJ- S.) Dissertations and Discussions 6

Political Economy 6

. . System of Logic 6

Hamilton's Philosophy 7

. Subjection of Women 6

Miller's Elements of Chemistry 14

Hymn-Writers 21

Inorganic Chemistry 11

Songsof the Sierras 25

Mitchell's Manual of Architecture 17

: Manual of Assaj-ing 13

MossELL's Beatitudes 21

His Presence not his Memory 22

' Spiritual Songs ' 21

Moore's Irish Melodies 25

LallaRookh 25

Poetical Works 25

Morell'S Elements of Psychology 10

^Mental Philosophy 10

Muller's (Max) Chips from a German
Workshop 9

Lectures on Language 7

(K. O.) Literature of Ancient
Greece 2

MXTHCHISOX on Liver Complaints 15

Mueb's Language and Literature of Greece 2

Nash's Compendium of the Prayer Book.

.

19

New Testament, Illustrated Edition 16

NETViiAK'S History of his Religious Opinions 5
Nightingale's Notes on Hospitals 2S

; Lying-in Insti-

tutions 2?
NiLRSOx'S Scandinavia 13

NORTHCOTT'S Lathes and Turning 17

Odlixg's Animal Chemistry 14
Course of Practical Chemistry.. 14
Outlines of Cliemistrj- 14

O'Driscoll's IMemoirs of Maclise 4
Our Children's Story 25
OwEX's Lectures on the Invertebrata 12

Comparative Anatomy and Physio-
logy of Vertebrate Ajiimals .... 12

Packe's Guide to the Pyrenees 23
Paget's Lectures on Surgical Pathology .. 15
Pereiua's Elements of Materia Medica .. IG
Perrixg's Churches and Creeds 19
Pewtxer's Comprehensive Specifier 2S
Phillips's Story of Buddha: 25
Pictures in Tj-rol 2;j

PiESSE's Art of Perfumery is
Prexdergast'S Mastery of Languages 8
Prescott's Scripture Difficulties 21
Present-Day Thoughts 9
Proctor's Astronomical Essays 10'

New Star Atlas \\

Plurality of Worlds n
Saturn and its System n
TheSun \\
Scientific Essays 12

Public Schools Atlas CThe) 11

RAE'S Westward by Rail 23
Recreations of a Country Parson g
Reeve's Royal and Republican France .. 2
Reichel's See of Rome 20
Reilly'S Map ofMont Blanc 23
Rivers' Rose Amateur's Guide 13
Rogers's Correspondence of Greyson 9

—Eclipse of Faith 9
Defence of ditto 9

Roget'S English Words and Plirases 7
Roxald's Fly-Fisher's Entomology 26
Rose's Ignatius Loj^ola 2
Rothschild's Israelites 20
Russell's Pau and the Pyrenees 22

Saxdars's Justinian's Institutes 5
Savile on tlie Truth of the Bible 19
Schellex's Spectrum Analysis 11

Scott's Lectures on the Fine Ajcts 16

Albert Durer 16

Seebohu'S Oxford Reformers of 1498 2
Sewell's After Life 24

Amy Herbert 24
CleveHall 24
Earl's Daughter 24

Examination for Confirmation .. 21
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Sewell's Experience of Life

Gertrude
Giant
Glimpse of tlie World
History of the Early Church ....

ivors
Journal of a Home Life

Katharine Ashton
LanetonParsonaiie

_. Jfargaret Percival

Passing Thoughts on Religion ..

Poems of Bygone Years

Preparations for Communion

. Principles of Education

Readings for Confirmation

.
Readings for Lent

Tales and StoHes

Thoughts for the Age
. Ursula
Thoughts for the Holy Week....

Short's Church History

Smart's AValker's Dictionary

Smith's (J.^ Paul's Voyage and Shipwreck

. (Sydney) Miscellaneous AVorks..

Wit and Wisdom
Life and Letters

SOUTHEy's Doctor
. Poetical Works

STAifLEY'S History of British Birds . .

.

STATHAM'S Eucharis

Stephen's Ecclesiastical Biography .

.Playground of Europe

Stirling's Secret of Hegel

,
Sir AVilliam Hamilton ,

STONEHENGE on the Dog
on the Greyhound.

STRiCKLAND'S'Queens of England

Sunday Afternoons at the Parish Church of

a Scottish University City (St. Andrews)..

TATLOR'sHistory of India 3

(Jeremy) Works, edited by Edes 22

Text-Books of Science n
Thirlwall's History of Greece 2

Thomson's Laws of Thought 7

New AA^'orld of Being 10

Todd (A.) on Parliamentary Government 1

Todd and BowiiAN's Anatomy and Phy-

siology of Man 15

Trench's lerne, a Tale 24

Trench's Realities of Irish Life 3

Trollopb's Barchester Towers 24

Warden 2-1

TwiSS'S Law of Nations 2S

Tyndall on Diamagnetism II

. Electricity 12

Heat 12

Sound 12

'S Faraday as a Discoverer 5

Fragments of Science 12

Tyndall'S Hours of Exercise in the Alps.. 22

Lectures on Light 12

'Molecular Physics 12

Ueberweg's System of Logic 9

Uncle Peter's Fairy Tale 24

Ure's Arts, Manufactures, and Mines 17

Vas Der Hoeven's Handbook of Zoology 12

A''ereker'S Sunny South 22

Visit to mj'^ Discontented Cousin 24

VOGAN'S Doctrine of the Eucharist 19

AA^ALCOTT's Traditions of Cathedrals

WATSON'S Geometry 11

Principles & Practice of Physic . 15

Watts'S Dictionary of Chemistry 14

Webb's Objects for Common Telescopes .. 11

AA'EBSTER and Wilkinson's Greek Testa-

ment 21

AA^ELLINGTON'S Life, by Gleig 5

West on Children's Diseases 14

Nursing Sick Children 2S

's Lumleian Lectures 14

AA^'hately'S English Synonymes 6

Logic 6

Rhetoric 6

AVhately on a Future State 21

Truth of Cliristianity 2

AVhite'S Latin-English Dictionaries 8

AA'ilcock's Sea Fisherman 27

AViLLiA3iS'S Aristotle's Ethics 6

AA'ILLIAMS on Climate of South of France 15

Consumption 15

Willich'S Popular Tables 28

AViLLiS's Principles of Mechanism 17

AA^'INSLOW on Light 12

AA'OOd'S Bible Animals 13

Homes without Hands 13

Insects at Home 13

Strange Dwellings 13

(.T.) Chemical Notes U

YARDLEy'S Poetical Works 26

YONGE'S English-Greek Lexicons 8

Horace 26

History of England 1

Three Centuries of English Lite-

rature 7

Modern History 3

YOUATT on the Dog 27

on the Horse 27

Zeller's Socrates 6

Stoics, Epicureans, and Sceptics. . 6

Zigzagging amongst Dolomites 23
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