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Animal Life
and Intelligence







PREFACE.





... for human beings, rational and moral though they may be, are
still organisms; and man can in no wise alter or annul those
deep-lying facts which nature has throughout the ages been weaving
into the tissue of life.









CHAPTER I. THE NATURE OF ANIMAL LIFE.





The one animal of whose feelings I know anything definite and at
first hand, is myself. Of course, I believe in the feelings of
others; but when we come to very lowly organisms, we really do not
know whether they have feelings or not, or, if they do, to what
extent they feel.



The wonderful thing about this process is the power of the
fertilized ovum, produced by the union of two minute cells from
different parents, to develop into the likeness of these parents.
This likeness, however, though it extends to minute particulars, is
not absolute. The offspring is not exactly like either parent, nor
does it present a precise mean between the characters of the two
parents. There is always some amount of individual variability, the
effects of which, as we shall hereafter see, are of wide
importance. We are wont to say that these phenomena, the
transmission of parental characteristics, together with a margin of
difference, are due to heredity with variation. But this merely
names the facts. How the special reproductive cells have acquired
the secret of developing along special lines, and reproducing, with
a margin of variability, the likeness of the organisms which
produced them, is a matter concerning which we can at present only
make more or less plausible guesses.






CHAPTER IV. VARIATION AND NATURAL SELECTION.





The law of heredity may be regarded as that of persistence
exemplified in a series of organic generations. When, as in the
amœba and some other protozoa, reproduction is by simple fission,
two quite similar organisms being thus produced, there would seem
to be no reason why (modifications by surrounding circumstances
being disregarded) hereditary persistence should not continue
indefinitely.



Where, however, reproduction is effected by the detachment of a
single cell from a many-celled organism, hereditary persistence
will be complete only on the condition that this reproductive cell
is in some way in direct continuity with the cells of the parent
organism or the cell from which that parent organism itself
developed. And where, in the higher animals, two cells from two
somewhat different parents coalesce to give origin to a new
individual, the phenomena of hereditary persistence are still
further complicated by the blending of characters handed on in the
ovum and the sperm; still further complication being, perhaps,
produced by the emergence in the offspring of characters latent in
the parent, but derived from an earlier ancestor. And if characters
acquired by the parents in the course of their individual life be
handed on to the offspring, yet further complication will be thus
introduced. It is no matter for surprise, therefore, that,
notwithstanding the law of hereditary persistence, variations
should occur in the offspring of animals.



But even here, without discussing their origin, we must establish
the fact that variations do actually occur. Variations may be of
many kinds and in different directions. In colour, in size, in the
relative development of different parts, in complexity, in habits,
and in mental endowments, organisms or their organs may vary.
Observers of mammals, of birds, and of insects are well aware that
colour is a variable characteristic.



We must next revert to the fact to which attention was drawn in the
last chapter, that every species is tending, through natural
generation, to increase in numbers. Even in the case of the
slow-breeding elephant, the numbers tend to increase threefold in
each generation; for a single pair of elephants give birth to three
pairs of young. In many animals the tendency is to increase ten,
twenty, or thirtyfold in every generation; while among fishes,
amphibians, and great numbers of the lower organisms, the tendency
is to multiply by a hundredfold, a thousandfold, or even in some
cases ten thousandfold. But, as before noticed, this is only a
tendency. The law of increase is a law of one factor in life's
phenomena, the reproductive factor. In any area, the conditions of
which are not undergoing change, the numbers of the species which
constitute its fauna remain tolerably constant. They are not
actually increasing in geometrical progression. There is literally
no room for such increase. The large birth-rate of the constituent
species is accompanied by a proportionate death-rate, or else the
tendency is kept in check by the prevention of certain individuals
from mating and bearing young. Now, the high death-rate is, to a
large extent among the lower organisms and in a less degree among
higher animals, the result of indiscriminate destruction.



Those which are thus destroyed are nowise either better or worse
than those which escape.



active, free-swimming coral embryos are set free in immense
numbers. Presently they settle down for life. Some settle on a
muddy bottom, others in too great a depth of water. These are
destroyed. The few which take up a favourable position survive. But
they are no better than their less fortunate neighbours. The
destruction is indiscriminate. So, too, among fishes and the many
marine forms which produce a great number of fertilized eggs giving
rise to embryos that are from an early period free- swimming and
self-supporting. Such embryos are decimated by a destruction which
is quite indiscriminate.



Even making all due allowance, however, for this indiscriminate
destruction—which is to a large extent avoided by those higher
creatures which foster their young—there remain more individuals
than suffice to keep up the normal numbers of the species. Among
these there arises a struggle for existence, and hence what Darwin
named natural selection.



"The principle of selection," says Darwin, elsewhere, "may
conveniently be divided into three kinds. Methodical selection is
that which guides a man who systematically endeavours to modify a
breed according to some predetermined standard. Unconscious
selection is that which follows from men naturally preserving the
most valued and destroying the less valued individuals, without any
thought of altering the breed. Lastly, we have Natural selection,
which implies that the individuals which are best fitted for the
complex and in the course of ages changing conditions to which they
are exposed, generally survive and procreate their kind."



I venture to think that there is a more logical division than this.
A man who is dealing with animals or plants under domestication may
proceed by one of two well-contrasted methods. He may either select
the most satisfactory individuals or he may reject the most
unsatisfactory. We may term the former process selection, the
latter elimination.



And the factors of elimination are three: first, elimination
through the action of surrounding physical or climatic conditions,
under which head we may take such forms of disease as are not due
to living agency; secondly, elimination by enemies, including
parasites and zymotic diseases; and thirdly, elimination by
competition.



Protective resemblance and mimicry have been considered at some
length because, on the hypothesis of natural selection, they
admirably illustrate the results which may be reached through
long-continued elimination by enemies.



But granting the fact that variations may and do occur in all parts
of the organism, it is clear that, in a group of organisms
surrounded by enemies, those individuals which varied in the
direction of swiftness, cunning, inconspicuousness, or resemblance
to protected forms, would, other things being equal, stand a better
chance of escaping elimination.



Elimination by competition is, as Darwin well points out, keenest
between members of the same group and among individuals of the same
species, or between different groups or different species which
have, so to speak, similar aims in life. While enemies of various
kinds are preying upon weaker animals, and thus causing elimination
among them, they are also competing one with another for the prey.
While the slower and stupider organisms are succumbing to their
captors, and thus leaving more active and cunning animals in
possession of the field, the slower and stupider captors, failing
to catch their cunning and active prey, are being eliminated by
competition.



While protective resemblance aids the prey to escape elimination by
enemies, a correlative resemblance, called by Mr. Poulton
aggressive resemblance, in the captors aids them in stealing upon
their prey, and so gives advantage in competition. Thus the hunting
spider closely resembles the flies upon which he pounces, even
rubbing his head with his fore legs after their innocent fashion.
As in the case of protective resemblance, so, too, in its
aggressive correlative, the resemblance may be general or special,
or may reach the climax of mimicry. And since the same organism is
not only a would-be captor, but sometimes an unwilling prey, the
same resemblance may serve to protect it from its enemies and to
enable it to steal upon its prey.



Such, then, in brief, are the three main modes of elimination:
elimination by physical and climatic conditions; elimination by
enemies; elimination by competition. Observe that it is a
differentiating process. Unlike the indiscriminate destruction
before alluded to, the incidence of which is on all alike, good,
bad, and indifferent, it separates the well-adapted from the
ill-adapted, dooming the latter to death, and allowing the former
to survive and procreate their kind. The destruction is not
indiscriminate, but differential.



If we turn to the phenomena of what Darwin termed sexual selection,
we find both selection and elimination brought into play. By the
law of battle, the weaker and less courageous males are eliminated
so far as the continuation of their kind is concerned. By the
individual choice of the females (on Darwin's view, by no means
universally accepted), the finer, bolder, handsomer, and more
tuneful wooers are selected.



It may be said that in all their mental endowments there is greater
uniformity among animals than among men; and it is true that
individuation has not been carried so far in them as in human-folk.
Still, careful observers of animals see in them many signs of
individual character;



For the present it is clear that selection chooses out advantageous
variations, that the advantage is determined by the taste of the
selector, and that uniform selection implies uniformity of taste.
Turning to elimination, it is clear that it begins by weeding out,
first the more disadvantageous, then the less disadvantageous
variations. It leaves both the advantageous and the neutral in
possession of the field.



the neutral category. Their fluctuating character seems to indicate
that this is so. In any case, they are variations which have so far
escaped elimination. And I think they are of great and
insufficiently recognized importance. They permit, through
interbreeding, of endless experiments in the combination of
variations, some of which cannot fail to give favourable
results.



It is clear, however, that the intercrossing and interbreeding
which occurs between average individuals on the one hand, and those
possessing favourable variations on the other, while it tends
gradually to raise the mean standard, tends also at the same time
to reduce the advantageous variations towards the mean.



And yet no fact is more striking than this divergence of
character.



Through the elimination of less favourable variations, the
swiftness, strength, and cunning of a race may be gradually
improved. But no form of elimination can possibly differentiate the
group into swift, strong, and cunning varieties, distinct from each
other, so long as all three varieties freely interbreed, and the
characters of the parents blend in the offspring. Elimination may
and does give rise to progress in any given group as a group; it
does not and cannot give rise to differentiation and divergence, so
long as interbreeding with consequent interblending of characters
be freely permitted. Whence it inevitably follows, as a matter of
simple logic, that where divergence has occurred, intercrossing and
interblending must in some way have been lessened or
prevented.



Thus a new factor is introduced, that of isolation, or
segregation.



The animals which inhabit the several islands of the Galapagos
Archipelago are closely allied, but each island has its particular
species or well-marked varieties



In the case of birds whose freedom of flight gives them a wide
range, sometimes almost a world-wide range, it would seem at first
sight that their facilities for interbreeding and intercrossing are
so great that divergence is well-nigh impossible. And yet the
examples of divergence I cited from Mr. Wallace were taken from
birds, and it is well known that divergence is particularly well
shown in this class. But when the habits of birds are studied
attentively, it is found that, wide as is their range, their
breeding area is often markedly restricted.



Here we have a case of selective segregation through preferential
mating, and may find therein the basis of sexual selection in its
higher ranges as advocated by Darwin.



Hence, through preferential mating, may arise those special
markings which so frequently distinguish allied species. They not
only enable us to recognize species as distinct, but enable the
species which possess them to recognize the members of their own
kind.



The same is not true, however, of differential fertility. "It is by
no means rare," said Darwin, "to find certain males and females
which will not breed together, though both are known to be
perfectly fertile with other males and females."



Sufficient has now been said concerning the modes of isolation and
segregation, geographical, preferential, and physiological. We must
now consider their effects.



Now, what would be the result of this alternation of good times and
hard times? During good times varieties, which would be otherwise
unable to hold their own, might arise and have time to establish
themselves. In an expanding area migration would take place, local
segregation in the colonial areas would be rendered possible,
differential elimination in the different migration-areas would
produce divergence. There would be diminished elimination of
neutral variations, thus affording opportunities for experimental
combinations. In general, good times would favour variation and
divergence.



Intermediate between good times and hard times would come, in
logical order, the times in which there is neither an expansion nor
a contraction of the life-area. One may suppose that these are
times of relatively little change. There is neither the divergence
rendered possible by the expansion of life-area, nor the heightened
elimination enforced by the contraction of life-area. Elimination
is steadily in progress, for the law of increase must still hold
good. Divergence is still taking place, for the law of variation
still obtains. But neither is at its maximum. These are the good
old-fashioned times of slow and steady conservative progress.



... and it is not at all improbable that we are ourselves living in
such a quiet, conservative period.



On the other hand, hard times would mean increased
elimination.



Elimination by competition, passing in this way into elimination by
battle, would, during hard times, be increased. None but the best
organized and best adapted could hope to escape. There would be no
room for neutral variations, which, in the keenness of the
struggle, would be relatively disadvantageous. Slightly divergent
varieties, before kept apart through local segregation, would be
brought into competition. The weakest would in some cases be
eliminated. In other cases, the best-adapted individuals of each
variety might survive.



If their experiments in intercrossing, should such occur, gave rise
to fertile offspring, more vigorous and better adapted than either
parent-race, these would survive, and the parent-forms would be
eliminated. But if such experiments in intercrossing gave rise to
infertile, weakly offspring, these would be eliminated. Thus
sterility between species would become fixed. Wherever, during the
preceding good times, divergence had taken place in two different
directions of adaptation, and some intermediate forms, fairly good
in both directions, had been able to escape elimination, the
chances are that these intermediates would be in hard times
eliminated, and the divergent forms left in possession of the
field.



Thirdly, the environment may be moulded to life. This, again, is
only relative, since life never wholly loses its plasticity. The
bird that builds a nest, the beaver that constructs a dam, the
insect that gives rise to a gall, —these, so far, mould the
environment to the needs of their existence. Man in especial has
the power, through his developed intelligence, of manufacturing his
own environment.



Revolution in organic life is the destruction of one organism or
group of organisms, and the replacement in its stead of a wholly
different organism or group of organisms. During hard times there
may be much revolution, or replacement of one set of organic forms
by another set of organic forms. It was by revolution that the
dominant reptiles of the Mesozoic epoch were replaced by the
dominant mammals of Kainozoic times. It was by revolution that
pterodactyls were supplanted by birds. Revolution has exterminated
many a group in geological ages.
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