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INTRODUCTION.

THIS volume is not intended exclusively for either
medical men or biologists, but for all who take an
interest in the modern speculations inseparably
bound up with the present position of biological
science.

The first five of the six articles now published
together, although they have been written at differ-
ent periods and with different objects in view, are
devoted to subjects more or less cognate. So that
one will be found to illustrate allusions made in
others.

The conception which it is sought to defend in
the address “ On the Evolutions of Organization” is
that these evolutions are definite, and that the high-
est evolution of animal life is completed in man.
Development both in the individual and in the
totality of life is not only a development from a
simple beginning, but a development towards a
completed whole. There is morphological design,
and when in any line of development the design is
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completed, the evolution ceases, although, by the
operation of environment or external circumstances,
variations may continue to occur and degenerations
of diverse kinds may take place.

Such views demand for the universe a back-
ground or underlying element of spirit. Among
the evidences of the place occupied by spirit in
nature, I count that which is afforded by what I
term symbolic correlation as highly important, and
the demonstration of the existence of symbolic cor-
relation I have sought to establish by an analysis of
human expression. At the conclusion of the article
on that subject the existence of such a principle of
expression as conducing to the characters of biolo-
gical evolution is simply hinted, while it is referred
to more fully, but still with great brevity, in the
first article of the series.

Under the head of * Vision ” it is shewn that the
evolution of sense-organs is a very different thing
from the evolution of sensation; and while it is
pointed out that natural selection furnishes no
adequate explanation of the rise of the organ of
vision as a structure, attention is called to the cir-
cumstance that the very existence of vision and the
other senses points to there being an unknowable
territory whence, and not from the material world,
they take their origin.

In discussing the subject of vision, the whole sub-
ject of sensation has naturally come up, and refer-
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ence is made to the doctrine of sensation put
forward in the memoir “ On the Physical Relations
of Consciousness and the Seat of Sensation.” That
doctrine may not have received much attention ;
but it is in the position of remaining unassailed,
while the old doctrine is unsatisfactory to some of the
most competent judges, and remains undefended
from the objections here brought against it.

With regard to the fifth article of the series, it
need only be said that the connection of the theory
of cell-life with that of life in every other aspect is
too close to require more than mention here ; while
to one who believes in life within life and in the
unity of cause in the order of events in each, cell-life
is especially interesting as the simplest of a series of
which the most complex known is the life-evolution
on the face of the earth.

Every one is familiar by this time with the re-
luctance of certain physicists and naturalists to take
into consideration even the possibility of such an
element as spirit being necessary for the construc-
tion of a rational philosophy of nature. The
wonderful advances in physics, affording sure foot-
ing for further progress within that domain, and
giving play for speculations formerly inconceivable,
may lead some physicists to overleap those strict
fences the observance of which has secured the ad-
vance of their favourite studies, and they may
dream that the physical is the only world. So also
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there are biologists so startled by the progress
made through physical methods in explaining
phenomena once deemed inexplicable, save by re-
ference to an agency interfering with physical laws,
that they think they have a glorious revelation
before them when they account life to be nothing
more than a chance result of the operation of those
laws to which the manifestations of physical energy
are no doubt as subject within the body as in the
inorganic world. Such an attitude is natural in
the enthusiasm of discovering that so much is ex-
plained which was formerly set aside as inexplicable
because vital. The argument runs much in this
fashion : Vitality not only gave no explanation of
any of the operations within the body, but its
alleged virtues prevented the search for explanation;
but physical research has explained much, and we
may expect it to explain much more. So far well.
But they add that it must explain everything ; and
in this they go too far. I trust to show that this
notion, often put forward with much dogmatism and
with unnecessary rancour, must be set aside because
there are phenomena, such as morphological plan,
which cannot possibly be referred at any future time
to physical laws, but indicate spirit.

To those working habitually with physical
methods, no doubt spirit seems a vague and intan-
gible entity because unsubject to those methods.
The very word spirit brings down to us from olden
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times the record of the difficulty which is still experi-
enced in grasping the non-material, since its original
meaning, breath, is nothing more than movement of
the least tangible form of matter. But this diffi-
culty of looking out on spirit as an object, without
imagination stepping in to invest it dimly with
material form, has its counterpart in the impossi-
bility of looking at material phenomena as if from
within, without attribating to them a consciousness
like our own: and this also has had no trifling
effect on the thought of primitive nations. The
disadvantage of our position in relation to matter is
similar to that which we suffer in respect of spirit ;
matter we know only from without, spirit only from
within. :

But, further, our consciousness is plainly a mere
" surface-wave on an inscrutable deep ; and brought
to that surface there is perpetual evidence of ef-
fort, and thus the known properties of spirit are
consciousness and force. On the other hand, the
phenomena of matter are confined to movement in
space, one particular form of force ; it presents but
a finite exhibition of one of the known properties of
spirit, while it shows no sign of the other, namely,
of consciousness. Therefore, matter gives us no
explanation of spirit; but in the hidden ocean of
infinite spirit is locked the secret of matter.

While, however, matter in its relations to matter
presents merely one order of the properties of spirit,
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posited in points or centres, and each centre acting
on the others, when we review the nervous system
in its relations with consciousness we pass from the
mere mutual relations of such centres, and find both
mind acting on matter, and matter acting on mind.
Those who deny the evidence of spirit existing inde-
pendentof matter point to the permanence of energy
in the material world. They argue that the mind
is affected by physical stimuli, and that no mental
operation takes place without corresponding physi-
cal action. They assume that, were consciousness
beyond the circle of physical changes, it would re-
main unaffected by them, instead of mind acting on
body, and body on mind, as is the case ; but if it be
within the circle of physical change then, they argue,
it is itself physical, or at least we have no right to
suppose that it can exist independent of matter.
From the dogma that mind cannot exist independ-
ent of matter, one can easily see how simple is the
passage to some such formula as that mind is an
evolution of matter. But to extract a clear mean-
ing from such a formula is not so easy: it is the
endowing of matter with properties demonstrated in
no physical nor chemical laboratory. Thus when
in the passage quoted at p. 23, Hickel speaks of
spirit as a function of force he uses a form of words
which conveys no meaning. Had he said that force
isa function of spirit he might have reached a truly
“ monistic” philosophy and thrown the mind back on
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infinite spirit as the source of all finitudes, instead
of compelling it to rest on an unfounded imagina-
tion that the particles of matter had other than
their known properties and that these were sufficient
for the evolution of consciousness.

As to the exact position of the mind in relation
to the chain of physical changes in the body, we
may in the future learn more about it than we
know at present, but, meanwhile, it is quite certain
that mental action is not in quantitative relation
to the preceding external influences applied to the
organs of sense. If a servant whispers in your
ear that there are robbers in the house, there will
be caused much less vibration of the drum of your
ear and consequent action of the auditory nerve
than by the loud ringing of a dinner bell ; but there
will possibly result very much greater mental dis-
turbance. The stimuli in both cases would be
applied to the same nerves ; and no physical theory
can represent it as possible that the channels
taken in the brain by the irritation conveyed along
the nerves would vary according to the meaning of
the sounds. It is plain therefore that the physical
stimulant in sensation does not lie in the same re-
lation to the mental changes immediately following,
as does the charge exploded in a gun to the flight
of the bullet. The vibration in the ear produces
change in the nerves proportionate to its amount ;
and science does not know how the last of these
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changes is related to consciousness so as to affect
it. The next change, so variable in amount, due
neither to vibrations nor to sense of sound but to
the idea which the sound symbolizes, begins in the
mind ; and science does not know how it happens
that it is accompanied with change in the brain, of
strictly proportionate amount.

These are undeniable facts, though not what a
confiding public has been always taught in science
lectures. It may be added that there is no ex-
perimental evidence to show whether the amount
of nervous change resulting from a given amount
of physical stimulus is ever the same after passing
through a nervous centre in which it affects con-
sciousness as it would be after passing a centre in
which it does not. But we have every reason to
believe that the reflex actions in which no con-
sciousness is involved are strictly proportional to
the amount of stimulus ; while we know that when
consciousness is affected it will often happen that
no obvious action will follow a stimulus which
would otherwise be sufficient to produce move-
ments.

In defending the position that the evolutions
observable in organization are definite, I have
used in the address which follows, few and simple
illustrations, but I trust they are sufficient to give
stability to the argument. Manifestly the more
complex problems of morphology could not have



INTRODUCTION. Xv

been made use of, as they would have necessitated
too many technicalities, and disputes on innum-
erable points of detail. Take for example, the
structure of the vertebrate skull. Nothing, to my
thinking, could illustrate morphological design more
beautifully. But painstaking workers have found
the subject exceedingly difficult, and the majority
of anatomists have at different times been contented
to accept the dicta of some authority on it, instead
of studying nature for themselves. The opinions
disseminated in that fashion among English stu-
dents during the last sixteen years, originating
in rather perfunctory observations, involve in my
opinion the grossest misinterpretations ; and unless
these are cleared away the morphological beauty of
the skull cannot be seen. I content, myself, there-
fore, with taking this opportunity of referring
students who may wish to know my views on
this subject to a memoir “On the relations of
the Vomer, Ethmoid and Inter-maxillary bones,”
published in the Philosophical Transactions, 1862 ;
and to an address in the British Association
Reports, 1875 ; and await a more favourable occa-
sion to discuss its intricate details.

The graduation address, which is the last of the
articles brought together in this volume, claims no
close relationship with the others ; yet the remarks
on truth which it contains may possibly be of ser-
vice to those engaged in the abstract questions to
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which these articles are devoted, as well as to the
young practitioners for whom they were written.
I do not.suppose for a moment that they are
less required by the upholders of one view than
by adherents of any other. In republishing that
address I desire especially to direct attention to
the unsatisfactory state of the law with regard to
everything affecting our knowledge of the causes
of death. :



I

THE EVOLUTIONS OF
ORGANIZATION.






THE EVOLUTIONS OF ORGANIZATION.

( An Addyess delivered at the Opening of the Medical Classes
in the University of Glasgow, 26tk October, 1880. )

THE study of medicine presents to him who would
view it properly two great aspects :—primarily, it
exhibits an art for the relief of the sufferings of
others ; but it also displays a wide field of inves-
tigation for the satisfaction and development of
the inquirer’s own mind. So evidently is this the
case, and so naturally does the study of the body
tend to a wider survey of the realms of nature,
that in ancient, as well as more modern times,
research of the most extensive character, and far-
reaching speculations, have occupied the attention
of physicians. As soon as the student begins his
curriculum, by seeking a knowledge of the human
body he comes into the presence of the great
system of organization on the face of the earth, of
which the structure of man forms the crowning
object, not to be justly appreciated save in con-
junction with the rest. As he becomes acquainted
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with the phenomena of life, and learns the me-
chanical and chemical processes involved in them,
he naturally asks how far the laws of life are to
be explained by the laws of matter, and what is
the motive power of the order of phenomena both
in the individual and in the series. There come up
for his consideration the links uniting to the.body
that spiritual element which, in the actions of the
individual, is never seen by us in operation, save
in the closest association with physical structure.
And the yet larger speculation, Is spirit or matter
the prior, the underlying, unchangeable, and eternal
element, constantly obtrudes itself on the horizon
of more limited inquiries.

These are all questions which have been much
discussed in recent times; and the order of the
appearance of structures having been studied both
in the form of paleontology and development, it is
not wonderful that speculations have been rife as
regards not only the nature, but likewise the origin
of life, of species, of matter, and intelligence.

That there is a certain unity binding together
the most diverse forms of organization is a doctrine
which, at this date, I fancy no one will deny. The
similarity of the units of life in plant and animal
texture, and the general, if not altogether universal,
pervasion of sexual distinction, are illustrations of
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that; and if I confine my view to the animal
kingdom, I think the days are past when any one
will consider it chimerical to compare vertebrates
with invertebrates, or the most dissimilar inverte-
brates one with another. At once it will be granted
that ova, however various, are comparable, and
that it is matter for observation to compare the
stages of their growth as they give rise to forms
that are far asunder. Nor will any serious doubt
be entertained on survey of that highest and most
important assemblage of animals the vertebrata, that
they have appeared on earth in the order of their
complexity ; however great may be the mystery in
which the rise of invertebrata may be wrapped.
All this involves the conception of a complex unity
acquiring its complexity stage by stage, even as
the individual develops from the ovum to the adult
condition; and such a conception may be justly
termed Evolution.

But such an evolution may be conceived of
variously, both in respect of character and cause.
In its character it may be conceived of as a growth
without aim, forming altogether an indefinite ag-
gregation like the sum of the branches of a tree;
or the view may be held. that it is an orderly
arrangement, like some vast temple in which every
minaret and most fantastic ornament has got its
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own appointed place and harmonies, while the
central tower ascends to its pre-ordained comple-
tion,—an evolution like that of a plant from whose
root-leaves the shoot ascends with leaves that
change their character according to law, till the
summit is reached, where definite groups converge,
assorted to complete the flower.

And just as there are diverse notions as to the
character of the evolutions of life on the globe, so
there is difference of opinion as to the source from
which it springs. There are some who still deny
the genetic connection of different forms of life,
and others who either consider genetic connection
proved, or look on it as a hypothesis with more or
less probability in its favour; and among these
latter there are some who see no morphological
facts which cannot be explained by reference to
genetic relationship and its involved lines of
heredity; while there are others like myself who,
in heredity, can only recognize a phenomenon the
origin of which demands an explanation.

It is a very remarkable circumstance that while
all these views are held and have been known to
the scientific world for a great length of time, the
name of Ewolutionists has, with curious oblivious-
ness, been assumed as a distinctive title by those
who believe that the evolution is merely indefinite
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and entirely to be explained by heredity. It is for
them to say if this exactness in the choice of a
name is an index of the accuracy of the reasoning
on which their views are founded. Had they called
themselves Demolitionists, on account of their dis-
belief in morphological design, the name might
possibly have been more expressive.

Looking, however, at evolution in the natural
sense of the word, we may find it useful to give a
glance to some of the more notable opinions that
have been held on the subject.

In such a survey, however brief, the school of
Schelling, as represented by Oken and Carus, must
not be overlooked. Professor Hickel of Jena claims
for Oken a foremost place in the pedigree of that
system which he has himself put forward; and,
undoubtedly, though there is little other affinity
between Hickelism and the doctrine which Oken
published at the same University of Jena in his
“Naturphilosophie” in 1810, than that both draw
largely on the imagination, Oken’s is a theory of
evolution embracing all Nature. It is built upon
an a priori conception. It constantly declares that
things must be after a certain fashion, simply be-
cause the conception demands it ; and it is scarcely
surprising that, proceeding by this method, not
distinguishing between speculation and demonstra-
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tion, its details are often far astray. His own words
are:—*“ I am very well aware that there is many an
object which does not stand in its right place, but
where again is there a single system in which this
is not more strikingly the case? We have here
dealt only with the restoration of the edifice, where-
in, after years of long and oft-repeated attempts,
the furniture may for the first time be properly dis-
tributed, without detriment to its general bearings
or ground plan.”?

That which made Oken’s writings a living power
was, that to him nature was in all its parts replete
with meaning, inspired with an inherent fitness, and
not the mere chance result of a concourse of atoms
unaccounted for. Laying the foundation of his
system in a mathematical conception, he seeks to
ally himself not to Epicurus but to Pythagoras.
“Every real,” he says, “is absolutely nothing else
than a number. This must be the sense entertained
of numbers in the Pythagorean doctrine, namely,
that everything or the whole universe had arisen
from numbers. . . . The essence in numbers is
naught else than the Eternal. The Eternal only
is or exists, and nothing else is when a number
exists.”? He lays claim to having advanced, so

1Elements of Physiophilosophy, translated for the Ray Soéiety by
Alfred Tulk, p. xiv. 2 Op. cit. p. 13.
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early as 1803, the doctrine that all organic beings
originate in and consist of cells, which constitute the
protoplasm from which all larger organisms are
evolved;' and he is more generally recognized as
having been the first to perceive that the skull con-
sists of segments in serial continuity with those of
the vertebral column. But principally it concerns
us to notice that while Oken appreciated the cor-
respondence between the ovum, the beginning of
life in the complex animal, and the “oozoa” or
simplest forms of animals, he saw in the animal
world an unity completed in man; or, to use
his own words, the animal kingdom is only a
dismemberment of the highest animal, ze., of
man.”?

The plan sketched by Oken was, so far as the
animal kingdom was concerned, modified and
elaborated by C. G. Carus. Guided, like Oken, by
the aphorism that the whole is repeated in every
part, Carus published with his beautiful work on
Comparative Anatomy a volume of “Researches
on Philosophic or Transcendental Anatomy,” as
perplexing a puzzle as could well be conceived for
a plain observer of Nature. But it is to be noted
among the much that is good which we owe to him,
that he recognized as a cardinal fact the central

1 Op. cit. p. xi. 2 Op. cit. p. 494.
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position of the digestive system throughout the
animal kingdom, the truth at the bottom of Hickel’s
gastraea theory; and that he so far appreciated the
relation of the segmented invertebrata to the verte-
~ brata as to perceive that, while in certain lower
forms the nervous system completed a circle round
the mouth, in the invertebrate segmentata the nerv-
ous centres were concentrated on the under, and in
the vertebrata on the upper side; seeing in this
what Oken had already observed through the
organic world, and what so skilled and accurate an
observer as Dana® has more recently recognized in
this very matter, a system of expression in nature,
according to which things of highest dignity are
placed uppermost.

In France, Etienne Geoffroy St. Hilaire, claiming
to be free from all a priori fancies, but acknowledg-
ing the influence which the definition of Leibnitz
had on him, that “ the order of the universe is variety
in unity,” was led to the conception of the “unity
of organization” by the results of researches into
points of detail; and collecting those detailed
researches in one work, his “Philosophie Anatom-
ique,” he commences by asking, “Can the organi-
zation of vertebrate animals be reduced to one

1]. D. Dana ‘‘On Cephalization,” &c. Ann. and Mag. Nat. Hist.,
Sept., 1863.
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type?”! and subsequently arrives at the doctrine that
“all animals are made on one and the same type.”
Founding on observation, this great anatomist ap-
preciated not only the correspondence of part with
part in different animals, but the existence of inher-
ent laws of symmetry and order governing the
formation of structures similar in different animals
and hereditarily transmitted. To express it in the
distinct nomenclature of Owen, he recognized the
existence of general as well as special homologies.
The compeer of Lamarck, he saw reason, even
before that writer, to judge that the dogma of
immutability of species, in all time and circum-
stances, lacked proof ; and, at a period later than
Lamarck’s work, he cast it aside, thus affording
evidence to those who may require it that the ap-
preciation of the orderly internal laws of organi-
zation is not inconsistent with a full appreciation
of the possibility of a genetic connection of diverse
forms — seeing that, in this instance, one inde-
pendent thinker originated for himself both ideasi
and clearly perceived that the second could in no
degree allow the first to be dispensed with. His
notion was, that the “ambient world having under-
gone changes from one geological epoch to another,
even the atmosphere having varied in chemical
! Philosophie Anatomique, II., p. 445,
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composition, and the conditions of respiration
having been thus modified, actual forms had to
differ in organization from their ancestors of ancient
times, and that according to the degree of the
modifying force.” !

Lamarck, who next claims attention, has given
the summary of his doctrine in language so brief and
clear,that I may quote his own words. He lays down
four principles :—* 1. Life, by its own forces, tends
continually to increase the volume of the whole body
which possesses it, and to extend the dimensions
of its parts up to a limit which it determines. 2.
‘The production of a new organ in an animal body
results from a new want supervening, which con-
tinues to make itself felt, and from a new move-
ment which this want gives birth to, and continues.
3. The development of the organs and their force
of action are constantly in ratio of the employment
of these organs. 4. All that has been acquired,
laid down or changed, in the organization of the
individuals during the coursé of their life, is con-
served by their generation and transmitted to the
new individuals proceeding from those which have
undergone those changes.”?

1 Mémoires de I'Academie Royale des Sciences, XII., 63. Isidore
Geoffroy St. Hilaire, Histoire Naturelle Générale, II., p. 416.
2 Lamarck, Hist. Nat. des Animaux sans.Vert¢bres, 3rd Edition,

P. 57
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The proofs of the effect of new wants or appe-
tency, in producing new organs, he derives from
the acknowledged effect of habitual action in in-
creasing the development of organs. But whileit is
difficult to limit the results of use, disuse, or peculiar
action in developing, dwindling, or modifying struc-
tures already in some form existing, it is not easy
to understand how such a principle could operate
to produce an organ the basis of which was not
previously laid down.

That which gives the air of absurdity to Lamarck’s
illustrations is that, altogether unlike St. Hilaire, he
appears to have ignored the necessity for a prin-
ciple independent of external circumstances to regu-
late form, in, for example,such matters as symmetry.
The following may be given as an instance : —“1
conceive that a gasteropod mollusc, which, as it
crawls along, finds the need of touching the bodies
in front of it, makes efforts to touch those bodies
with some of the foremost parts of its head, and
sends to these every time quantities of nervous
fluids, as well as other liquids. I conceive, I say,

- that it must result from this reiterated afflux towards
the points in question that the nerves which abut
at these points will, by slow degrees, be extended.
Now, as in the same circumstances other fluids of
the animal flow also to the same places, and espe-
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cially nourishing fluids, it must follow that two or
more tentacles will appear and develop insensibly
in those circumstances on the points referred to.
This is, without doubt, what has happened in all the
races of gasteropods whose wants have given rise
to the habit of touching bodies with the parts of
their head.”* Thus he allowed himself to passin the
most guileless way, like many a subsequent writer,
from “je congois” to “ sans doute.”

Lamarck espoused the doctrine of spontaneous
generation, as he was bound logically from his
point of view to do. His contention was that it
was improbable that under the government of the
material universe by secondary causes there should
be a deviation from that system either in the first
appearance or subsequent evolution of life ; and he
failed, erroneously, as I believe, to see that in the
phenomena of life any element was present differ-
ent in kind from the phenomena of dead matter.
¢« Certes,” he says, “the power which has made the
animals has made them all that they are, and en-
dowed them with the faculties observed in each, by
giving an organization fitted to produce them.
Observation authorizes us to recognize that this
power is Nature, and that she is the product of the
will of the Supreme Being, who has made her what

1 Op. cit. p. 59.
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she is.”* Observe how unjustifiable are the charges

which have been brought against him from a theo-
logical point of view. “Chose étrange!” he ex-
claims afterwards, “l'on a confondu la montre avec
I'horloger, 'ouvrage avec son auteur.”?

In 1844 there was published in Edinburgh the
book entitled “Vestiges of the Natural History of
Creation,” a work which appears to have been
treated with scant justice by any party. Dar-
winians have thought it necessary to disparage
both this work and Lamarck; while to those de-
fenders of Christianity who have so little faith in
its own strength that they think it cannot stand
without their coopering, and smell danger perpetu-
ally from afar, it mattered nothing that the author
of the “Vestiges,” as well as Lamarck, emphatically
declared the necessity, according to his view, for a
Creator. He described himself modestly as “a
- private person with limited opportunities of study”;
and in the wide area over which he ranges he some-
times seeks support from things which an expert in
this or that department would touch with a wary
hand ; but independence and originality, temper-
ance and frankness are qualities which he displays
in an unusual degree.

The reasons which led him to think that spon-

1 Op. cit. p. 66. 2 Op. cit. p. 95.
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taneous generation had, at least at a former pefiod
of the earth’s history, existed, were the same as
influenced Lamarck; but his hypothesis of the
mode in which variety and complexity have been
reached is different, namely, “that the several
series of. animated beings, from the simplest and
oldest, up to the highest and most recent, are,
under the f)rovidence of God, the results, firsz, of
an impulse which has been imparted to the forms
of life, advancing them in definite times, by gener-
ation through grades of organization terminating
in the highest dicotyledons and vertebrata, these
grades being few in number, and generally marked
by intervals of organic character, which we find to
be a practical difficulty in ascertaining affinities;
second, of another impulse connected with the vital
forces, tending in the course of generations to
modify organic structures in accordance with ex-
ternal circumstances, as food, the nature of the
habitat and the meteoric agencies, these being the
‘adaptations’ of the natural theologian.”! Thus,
while he saw the possibility of a modifying power
being exerted by external circumstances, he appre-
ciated clearly the necessity of recognizing an
element on which it was exerted; and the necessity
for that “impulse,” as he calls it, ought to have

1Vestiges of the Nat, Hist. of Creation, 1oth edition, p. 155.
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warned him from adhesion to spontaneous gener-
ation. But I hold him to be right in considering
the progress from simpler to more complex life in
the history of the earth as being analogous to the
development of an individual from the embryonic
to the adult condition, a definite, and not an inde-
finite evolution.

Such were the various views involving an evol-
ution in one sense or another with which biology
was familiar before the year 1859, when Darwin’s
Origin of Species made its appearance. In that
work there is full agreement with Lamarck in res-
pect that the origin of life from a creator is frankly
and continually referred to, and that the question
brought up is essentially the old one of the degree
in which forms through long epochs of time are
capable of changing; but spontaneous generation
is let alone, and the author is content to express
his belief that “animals have descended from at
most only four or five progenitors, and plants from
an equal or lesser number.”! The new element
imported into the discussion is, as you are aware,
what he terms “natural selection,” a result of the
struggle for existence. This struggle for existence
had already been pointed out by Owen® as a potent

1Q0rigin of Species, 3rd edition, p. 518.

? Zoological Transactions, vol iv, p, 15. See also, Comparative Anat-
omy of Vertebrates, vol. iii, p. 799.
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-factor in extinction of species, but it was left for
Darwin to originate the idea that it could do what
Owen recognized as due to innate causes, viz., that
it could produce variety and advance by the con-
tinual survival in the contest of the “fittest,” 7. e.
of those which by accidental variations of structure
had in the struggle an advantage over their neigh-
bours. The struggle exists, beyond all question;
and few can read Darwin’s works without being
impressed with the likelihood of its resulting during
long periods in an indefinite amount of variety.
Yet, even as to this, it may be remarked that there
is a tacit assumption in the theory, that individuals
surviving by slight variations of different kinds
would be separated one from the other, so as not
to mix the different peculiarities to which they
severally owed their survival; and it may be ob-
jected that such separation would be unlikely so
long as the variations were yet exceedingly slight ;
while it may be judged probable from Mr. Darwin’s
own researches that individuals with slight consan-
guinity and differing minutely one from the other,
but not too greatly, would be exactly those which
would be most prolific and so give rise to a mixing
of incipiently diverging characters.

The more important criticism can in no way be
cluded that the doctrine of natural selection has
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precisely the same defect as the Lamarckian doe-
trine of appetency, only to a greater degree; it
does not account for the formation of any new
organ, nor for new organs appearing symmetrically.
No doubt, on the “je congois” principle it may be
made to lengthen and strengthen to any extent
any number of structures already existing, and,
potent for degeneration also, may be supposed to
.dwarf others, when they become incumbrances.
Thus it is noticeable that in the series of forms
preceding the limbs of the horse, a story on which
so much is sometimes founded, no new structure
makes its appearance; simply the third digits have
enlarged in size, while those on each side have
become smaller; and in the horse of the present
day both the enlargement and the dwindling have
reached a degree beyond which it is difficult to
conceive them passing. I notice these circum-
stances though I am not prepared to dogmatize to
the effect that it actually was by the sole agency
of natural selection that the series of limb-forms
alluded to found an appropriate completion in the
horse. But that natural selection should give rise
to totally new and symmetrical organs is hard to
imagine and impossible to prove. Mr. Darwin, to
a certain extent, acknowledged the difficulty, and
boldly he launched an attempt to account for the
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organ of vision, on the principle that if so complex
a structure could be disposed of, no difficulty need
be made about any other. Starting from a nerve-
extremity coated with pigment as the simplest in
“the great kingdom of the Articulata” he sees no
difficulty “in believing that natural selection has
converted the simple apparatus of an optic nerve
merely coated with pigment and invested by trans-
parent membrane into an optical instrument, as
perfect as is possessed by any member of the great
Articulate class.”' Then, without attempting to
explain the vertebrate eye, which, in the individual,
is developed like many other structures, through a
series of forms utterly incapable of function, he tells
the reader that, if he finds the other facts in the
book bear out the theory, he is bound to admit that
the eye of an eagle might be formed by natural
selection. No doubt, the evolution of the vertebrate
from the invertebrate eye is made easier by Kowa-
levsky’s discoveries in the larval ascidians; but
what is called an eye in amphioxus is only a spot
without mechanism for vision, so that it is really
true that the invertebrate eye is blotted out be-
fore the true vertebrate eye, which, in the in-
dividual, passes through so many visually useless
stages of development, suddenly appears before
1 Op. cit, pp. 206 and 207.
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us, explain it as you will, in full functional opera-
tion. But even supposing, as seems possible
enough, that vertebrates possessing vision were
once linked to forms like larval ascidians by ani-
mals of soft structure with gradually increasing
perfection of sight, and that amphioxus is after
all degenerated from some member of such a lost
chain of transitional forms, the visually useless
stages of development of the vertebrate eye
cannot be the mere accumulated record of a
series of gradually improving optical instru-
ments.

No more than Lamarck has Darwin considered
that it is not a sensitive nerve alone which is
required to begin vision or any other special sense,
but a capability of the consciousness to be modified
in a way altogether incomparable with the equally
incomprehensible affection which constitutes gen-
eral sensation.

While the Darwinian system adds the idea of
natural selection to the stock of hypotheses for
explanation of evolution by external influences, it
denies the existence of any definite evolution of
organization dependent on a definite cause. While -
it has the greatest faith in the power of the ovum
to carry down the most minutely determined
details of future development, it denies that there
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is anything apart from the accidents of external
‘circumstances to direct the paths of the whole
world-history of life, and thus shuts out of con-
sideration the whole class of phenomena which
were not only built on by Oken, but were patent
to St. Hilaire, and Owen, and Goodsir; and it
not only leaves both sex and symmetry unaccounted
for, but renders them inexplicable, although they
are matters obvious to every one, and pervading the
whole organic world.

It is worthy of notice that the position taken,
with admirable moderation, by Darwin himself,
that living forms have originated from a very few
progenitors, is no aid to the conception of con-
tinuity, unless there be added the doctrine of
spontaneous generation,—the absence of evidence
for which has been the subject of an honest and
‘pathetic wail from an eminent Darwinian. Either
the assumed primordial forms sent onward, in the
stream of heredity to future ova, a something not
derived from external circumstances, or they owed
all their proper