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harles Darwin (1809-1882), the pioneer of the biological theory of evolu-

tion, was born into a prominent middle-class English family. His grandfa-
ther was Josiah Wedgwood, whose ceramic potteries were celebrated by
Samuel Smiles. Darwin was not a distinguished student and failed at both med-
ical and divinity studies. By chance in 1832 he was signed on to a naval expe-
dition whose purpose was to catalog plant and animal life in South America
and the Pacific. During the voyage Darwin became an accomplished natural-
ist. His observations led him to the theory of natural selection, adaptation, and
eventually to evolution itself. He published a number of volumes based on his
discoveries while at sea and worked secretly to provide a convincing explana-
tion of his theory of evolution. After the publication of The Origin of Species he
became a celebrated scientific figure in Britain. On his death in 1882 he was
buried in Westminster Abbey.

The Origin of Species is one of the seminal works of modern biology. It was
immediately controversial, both among scientists and the educated public.
When Darwin extended his theory of evolution to humans in The Descent of
Man (1871), he invited a storm of protest from leaders of the Anglican

church. Evolutionary theory remains a topic of discussion to this day.

STRUGGLE FOR EXISTENCE

Before entering on the subject of this chapter, I
must make a few preliminary remarks, to show
how the struggle for existence bears on Natural
Selection. It has been seen in the last chapter
that amongst organic beings in a state of nature
there is some individual variability: indeed T am
not aware that this has ever been disputed. It is
immaterial for us whether a multitude of doubt-
ful forms be called species or sub-species or vari-
eties; what rank, for instance, the two or three
hundred doubtful forms of British plants are
entitled to hold, if the existence of any well-
marked varieties be admitted. But the mere exis-
tence of individual variability and of some few
well-marked varieties, though necessary as the

foundation for the work, helps us but little in
understanding how species arise in nature. How
have all those exquisite adaptations of one part
of the organisation to another part, and to the
conditions of life, and of one organic being to
another being, been perfected? We see these
beautiful co-adaptations most plainly in the
woodpecker and the mistletoe; and only a little
less plainly in the humblest parasite which clings
to the hairs of a quadruped or feathers of a bird;
in the structure of the beetle which dives
through the water: in the plumed seed which is
wafted by the gentlest breeze; in short, we see
beautiful adaptations everywhere and in every
part of the organic world.

Again, it may be asked, how is it that vari-
eties, which I have called incipient species,
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become ultimately converted into good and dis-
tinct species, which in most cases obviously differ
from each other far more than do the varieties of
the same species? How do those groups of
species, which constitute what are called distinct
genera, and which differ from each other more
than do the species of the same genus, arise? All
these results, as we shall more fully see in the
next chapter, follow from the struggle for life.
Owing to this struggle, variations, however slight,
and from whatever cause proceeding, if they be
in any degree profitable to the individuals of a
species, in their infinitely complex relations to
other organic beings and to their physical condi-
tions of life, will tend to the preservation of such
individuals, and will generally be inherited by
the offspring. The offspring, also, will thus have
a better chance of surviving, for, of the many
individuals of any species which are periodically
born, but a small number can survive. I have
called this principle, by which each slight varia-
tion, if useful, is preserved, by the term Natural
Selection, in order to mark its relation to man’s
power of selection. But the expression often
used by Mr. Herbert Spencer of the Survival of
the Fittest is more accurate, and is sometimes
equally convenient. We have seen that man by
selection can certainly produce great results, and
can adapt organic beings to his own uses,
through the accumulation of slight but useful
variations, given to him by the hand of Nature.
But Natural Selection, as we shall hereafter see,
is a power incessantly ready for action, and is as
immeasurably superior to man’s feeble efforts, as
the works of Nature are to those of Art.

Nothing is easier than to admit in words the
truth of the universal struggle for life, or more
difficult—at least I have found it so—than con-
stantly to bear this conclusion in mind. Yet
unless it be thoroughly ingrained in the mind,
the whole economy of nature, with every fact on
distribution, rarity, abundance, extinction, and
variation, will be dimly seen or quite misunder-
stood. We behold the face of nature bright with
gladness, we often see superabundance of food;
we do not see or we forget, that the birds which
are idly singing round us mostly live on insects or

seeds, and are thus constantly destroying life; or
we forget how largely these songsters, or their
eggs, or their nestlings, are destroyed by birds
and beasts of prey; we do not always bear in
mind, that, though food may be now superabun-
dant, it is not so at all seasons of each recurring
year.

The Term, Struggle for Existence, Used in a
Large Sense

I should premise that I use this term in a large
and metaphorical sense including dependence
of one being on another, and including (which
is more important) not only the life of the indi-
vidual, but success in leaving progeny. Two
canine animals, in a time of dearth, may be truly
said to struggle with each other which shall get
food and live. But a plant on the edge of a desert
is said to struggle for life against the drought,
though more properly it should be said to be
dependent on the moisture. A plant which annu-
ally produces a thousand seeds, of which only
one on an average comes to maturity, may be
more truly said to struggle with the plants of the
same and other kinds which already clothe the
ground. The mistletoe is dependent on the
apple and a few other trees, but can only in a far-
fetched sense be said to struggle with these trees,
for, if too many of these parasites grow on the
same tree, it languishes and dies. But several
seedling mistletoes, growing close together on
the same branch, may more truly be said to strug-
gle with each other. As the mistletoe is dissemi-
nated by birds, its existence depends on them;
and it may metaphorically be said to struggle
with other fruit-bearing plants, in tempting the
birds to devour and thus disseminate its seeds. In
these several senses, which pass into each other,
I use for convenience’ sake the general term of
Struggle for Existence.

Geometrical Ratio of Increase

A struggle for existence inevitably follows from
the high rate at which all organic beings tend to
increase. Every being, which during its natural
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lifetime produces several eggs or seeds, must suf-
fer destruction during some period of its life,
and during some season or occasional year, oth-
erwise, on the principle of geometrical increase,
its numbers would quickly become so inordi-
nately great that no country could support the
product. Hence, as more individuals are pro-
duced than can possibly survive, there must in
every case be a struggle for existence, either one
individual with another of the same species, or
with the individuals of distinct species, or with
the physical conditions of life. It is the doctrine
of Malthus applied with manifold force to the
whole animal and vegetable kingdoms; for in
this case there can be no artificial increase of
food, and no prudential restraint from marriage.
Although some species may be now increasing,
more or less rapidly, in numbers, all cannot do
so, for the world would not hold them.

There is no exception to the rule that every
organic being naturally increases at so high a
rate, that, if not destroyed, the earth would soon
be covered by the progeny of a single pair. Even
slow-breeding man has doubled in twenty-five
years, and at this rate, in less than a thousand
years, there would literally not be standing-room
for his progeny. Linnaeus has calculated that if
an annual plant produced only two seeds—and
there is no plant so unproductive as this—and
their seedlings next year produced two, and so
on, then in twenty years there would be a million
plants. The elephant is reckoned the slowest
breeder of all known animals, and I have taken
some pains to estimate its probable minimum
rate of natural increase; it will be safest to assume
that it begins breeding when thirty years old, and
goes on breeding till ninety years old, bringing
forth six young in the interval, and surviving till
one hundred years old; if this be so, after a peri-
od of from 740 to 750 years there would be near-
ly nineteen million elephants alive, descended
from the first pair.

NATURAL SELECTION OR THE SURVIVAL OF
THE FITTEST

How will the struggle for existence, briefly dis-
cussed in the last chapter, act in regard to varia-
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tion? Can the principle of selection, which we
have seen is so potent in the hands of man, apply
under nature? I think we shall see that it can act
most efficiently. Let the endless number of slight
variations and individual differences occurring
in our domestic productions, and, in a lesser
degree, in those under nature, be borne in
mind; as well as the strength of the hereditary
tendency. Under domestication, it may be truly
said that the whole organization becomes in
some degree plastic. But the variability, which we
almost universally meet with in our domestic
productions, is not directly produced, as Hooker
and Asa Gray have well remarked, by man; he
can neither originate varieties, nor prevent their
occurrence; he can only preserve and accumu-
late such as do occur. Unintentionally he expos-
es organic beings to new and changing condi-
tions of life, and variability ensues; but similar
changes of conditions might and do occur under
nature. Let it also be borne in mind how infi-
nitely complex and close-fitting are the mutual
relations of all organic beings to each other and
to their physical conditions of life; and conse-
quently what infinitely varied diversities of struc-
ture might be of use to each being under chang-
ing conditions of life. Can it, then, be thought
improbable, seeing that variations useful to man
have undoubtedly occurred, that other varia-
tions useful in some way to each being in the
great and complex battle of life, should occur in
the course of many successive generations? If
such do occur, can we doubt (remembering that
many more individuals are born than can possi-
bly survive) that individuals having any advan-
tage, however slight, over others, would have the
best chance of surviving and of procreating their
kind? On the other hand, we may feel sure that
any variation in the least degree injurious would
be rigidly destroyed. This preservation of
favourable individual differences and variations,
and the destruction of those which are injurious,
I have called Natural Selection, or the Survival of
the Fittest. Variations neither useful nor injuri-
ous would not be affected by natural selection,
and would be left either a fluctuating element, as
perhaps we see in certain polymorphic species,
or would ultimately become fixed, owing to the
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nature of the organism and the nature of the
conditions.

We shall best understand the probable
course of natural selection by taking the case of a
country undergoing some slight physical
change, for instance, of climate. The propor-
tional numbers of its inhabitants will almost
immediately undergo a change, and some
species will probably become extinct. We may
conclude, from what we have seen of the inti-
mate and complex manner in which the inhabi-
tants of each country are bound together, that
any change in the numerical proportions of the
inhabitants, independently of the change of cli-
mate itself, would seriously affect the others. If
the country were open on its borders, new forms
would certainly immigrate, and this would like-
wise seriously disturb the relations of some of the
former inhabitants. Let it be remembered how
powerful the influence of a single introduced
tree or mammal has been shown to be. Butin the
case of an island, or of a country partly sur-
rounded by barriers, into which new and better
adapted forms could not freely enter, we should
then have places in the economy of nature which
would assuredly be better filled up, if some of the
original inhabitants were in some manner modi-
fied; for, had the area been open to immigra-
tion, these same places would have been seized
on by intruders. In such cases, slight modifica-
tions, which in any way favoured the individuals
of any species, by better adapting them to their
altered conditions, would tend to be preserved;
and natural selection would have free scope for
the work of improvement.

We have good reason to believe, as shown in
the first chapter, that changes in the conditions
of life give a tendency to increased variability;
and in the foregoing cases the conditions have
changed, and this would manifestly be
favourable to natural selection, by affording a
better chance of the occurrence of profitable
variations. Unless such occur, natural selection
can do nothing. Under the term of “variations,”
it must never be forgotten that mere individual
differences are included. As man can produce a
great result with his domestic animals and plants
by adding up in any given direction individual

differences, so could natural selection, but far
more easily, from having incomparably longer
time for action. Nor do I believe that any great
physical change, as of climate, or any unusual
degree of isolation to check immigration, is nec-
essary in order that new and unoccupied places
should be left, for natural selection to fill up by
improving some of the varving inhabitants. For
as all the inhabitants of each country are strug-
gling together with nicely balanced forces,
extremely slight modifications in the structure
or habits of one species would often give it an
advantage over others; and still further modifica-
tions of the same kind would often still further
increase the advantage, as long as the species
continued under the same conditions of life and
profited by similar means of subsistence and
defense. No country can be named in which all
the native inhabitants are now so perfectly adapt-
ed to each other and to the physical conditions
under which they live, that none of them could
be still better adapted or improved; for in all
countries, the natives have been so far con-
quered by naturalised productions, that they
have allowed some foreigners to take firm pos-
session of the land. And as foreigners have thus
in every country beaten some of the natives, we
may safely conclude that the natives might have
been modified with advantage, so as to have bet-
ter resisted the intruders.

As man can produce, and certainly has pro-
duced, a great result by his methodical and
unconscious means of selection, what may not
natural selection effect? Man can act only on
external and visible characters: Nature, if I may
be allowed to personify the natural preservation
or survival of the fittest, cares nothing for
appearances, except in so far as they are useful to
any being. She can act on every internal organ,
on every shade of constitutional difference, on
the whole machinery of life. Man selects only for
his own good: Nature only for that of the being
which she tends. Every selected character is fully
exercised by her, as is implied by the fact of their
selection. Man keeps the natives of many cli-
mates in the same country; he seldom exercises
each selected character in some peculiar and fit-
ting manner; he feeds a long and a short beaked
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pigeon on the same food; he does not exercise a
long-backed or long-legged quadruped in any
peculiar manner; he exposes sheep with long
and short wool to the same climate. He does not
allow the most vigorous males to struggle for the
females. He does not rigidly destroy all inferior
animals, but protects during each varying sea-
son, as far as lies in his power, all his produc-
tions. He often begins his selection by some half-
monstrous form; or at least by some modification
prominent enough to catch the eye or to be
plainly useful to him. Under nature, the slightest
differences of structure or constitution may well
turn the nicely-balanced scale in the struggle for
life, and so be preserved. How fleeting are the
wishes and efforts of man! how short his time!
and consequently how poor will be his results,
compared with those accumulated by Nature
during whole geological periods! Can we won-
der, then, that Nature’s productions should be
far “truer” in character than man’s productions;
that they should be infinitely better adapted to
the most complex conditions of life, and should
plainly bear the stamp of far higher workman-
ship?

Ilustrations of the Action of Natural Selection,
or the Survival of the Fittest

In order to make it clear how, as I believe, natur-
al selection acts, I must beg permission to give
one or two imaginary illustrations. Let us take
the case of a wolf, which preys on various ani-
mals, securing some by craft, some by strength,
and some by fleetness; and let us suppose that
the fleetest prey, a deer for instance, had from
any change in the country increased in numbers,
or that other prey had decreased in numbers,
during that season of the year when the wolf was
hardest pressed for food. Under such circum-
stances the swiftest and slimmest wolves would
have the best chance of surviving, and so be pre-
served or selected—provided always that they
retained strength to master their prey at this or
some other period of the year, when they were
compelled to prey on other animals. I can see no
more reason to doubt that this would be the
result, than that man should be able to improve

the fleetness of his greyhounds by careful and
methodical selection, or by that kind of uncon-
scious selection which follows from each man try-
ing to keep the best dogs without any thought of
modifying the breed.

It may be worthwhile to give another and
more complex illustration of the action of natur-
al selection. Certain plants excrete sweet juice,
apparently for the sake of eliminating something
injurious from the sap; this is effected, for
instance, by glands at the base of the stipules in
some Leguminosz, and at the backs of the leaves
of the common laurel. This juice, though small
in quantity, is greedily sought by insects; but
their visits do not in any way benefit the plant.
Now, let us suppose that the juice or nectar was
excreted from the inside of the flowers of a cer-
tain number of plants of any species. Insects in
seeking the nectar would get dusted with pollen,
and would often transport it from one flower to
another. The flowers of two distinct individuals
of the same species would thus get crossed; and
the act of crossing, as can be fully proved, gives
rise to vigorous seedlings, which consequently
would have the best chance of flourishing and
surviving. The plants which produced flowers
with the largest glands or nectaries, excreting
most nectar, would oftenest be visited by insects,
and would oftenest be crossed; and so in the
long-run would gain the upper hand and form a
local variety. The flowers, also, which had their
stamens and pistils placed, in relation to the size
and habits of the particular insect which visited
them, so as to favour in any degree the trans-
portal of the pollen, would likewise be favoured.
We might have taken the case of insects visiting
flowers for the sake of collecting pollen instead
of nectar; and as pollen is formed for the sole
purpose of fertilisation, its destruction appears
to be a simple loss to the plant; yet if a little
pollen were carried, at first occasionally and
then habitually, by the pollen-devouring insects
from flower to flower, and a cross thus effected,
although nine-tenths of the pollen were
destroyed, it might still be a great gain to the
plant to be thus robbed; and the individuals
which produced more and more pollen, and had
larger anthers, would be selected.




