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Charles Darwin (1809-1882) traveled around the world at 22, helping to survey the
coast of South America, taking notes on animals and plants, and observing local cultures.
In 1859 he published what many would consider the centurys single most significant
book, The Origin of Species, in which he laid out in precise detail a theory of evolution.
Drawing upon years of research, Darwin advanced the idea of natural selection to
account for variation in nature and implied that the human species had evolved from
more primitive forms (he would say this directly only later, in The Descent of Man).
While recognizing that evolution challenged traditional religious views of the world, he
also found it compatible with the idea of a Creator. Darwin saw evolution as the grand
narrative that explained the development of the natural world and, presumably, of the
social world as well:

There is grandeur in this view of life, with its several powers, having been origi-
nally breathed into a few forms or into one; and that, whilst this planet has gone
cyeling on according to the fixed law of gravity, from so simple a beginning end-
less forms most beautiful and most wonderful have been, and are being, evolved.

FROM THE ORIGIN OF SPECIES

Nothing is casier than to admit in words the truth of the universal struggle for life, or
more difficult—at least I have found it so—than constantly to bear this conclusion in
mind. Yet, unless it be thoroughly engrained in the mind, the whole economy of
nature, with every fact on distribution, rarity, abundance, extinction, and variation,
will be dimly seen or quite misunderstood. 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 superabundant, it is not so at all seasons of each
recurring year. . . .



A struggle for existence inevitably follows from the high rate at which all organic
beings tend to increase. Every being, which during its natural lifetime produces sev-
eral eggs or seeds, must suffer destruction during some period of its life, and during
some season or occasional year, otherwise, on the principle of geometrical increase, its
numbers would quickly become so inordinately great that no country could support
the product. Hence, as more individuals are produced 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 arrificial 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 exceprtion 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 until one hundred years old; if
this be so, after a period of from 740 to 750 years there would be nearly nineteen mil-
lion elephants alive, descended from the first pair.

But we have better evidence on this subject than mere theoretical calculations,
namely, the numerous recorded cases of the astonishingly rapid increase of various
animals in a state of nature, when circumstances have been favourable to them during
two or three following seasons. Still more striking is the evidence from our domestic
animals of many kinds which have run wild in several parts of the world; if the state-
ments of the rate of increase of slow-breeding cartle and horses in South America, and
latterly in Australia, had not been well authenticated, they would have been incred-
ible. So it is with plants; cases could be given of introduced plants which have become
common throughout whole islands in a period of less than ten years. Several of
the plants, such as the cardoon and a tall thistle, which are now the commonest over
the wide plains of La Plata, clothing square leagues of surface almost to the exclu-
sion of every other plant, have been introduced from Europe; and there are plants
which now range in India, as I hear from Dr. Falconer, from Cape Comorin to the
Himalaya, which have been imported from America since its discovery. In such cases,
and endless others could be given, no one supposes, that the fertility of animals or
plants has been suddenly and temporarily increased in any sensible degree. The obvi-
ous explanation is that the conditions of life have been highly favourable, and that
there has consequently been less destruction of the old and young, and that nearly all
the young have been enabled to breed. Their geometrical ratio of increase, the result
of which never fails to be surprising, simply explains their extraordinarily rapid
increase and wide diffusion in their new homes.



In a state of nature almost every full-grown plant annually produces seeds, and
amongst animals there are very few which do not annually pair. Hence we may confi-
dently assert, that all plants and animals are tending to increase at a geometrical
ratio,—that all would rapidly stock every station in which they could anyhow exist—
and that this geometrical tendency to increase must be checked by destruction at
some period of life. Our familiarity with the larger domestic animals tends, I think,
to mislead us: we see no great destruction falling on them, but we do not keep in
mind that thousands are annually slaughtered for food, and that in a state of nature
an equal number would have somehow to be disposed of.

The only difference between organisms which annually produce eggs or seeds by
the thousand, and those which produce extremely few, is, that the slow-breeders
would require a few more years to people, under favourable conditions, a whole dis-
trict, let it be ever so large. The condor lays a couple of eggs and the ostrich a score,
and yet in the same country the condor may be the more numerous of the two; the
Fulmar petrel lays but one egg, yet it is believed to be the most numerous bird in the
world. One fly deposits hundreds of eggs, and another, like the hippobosca, a single
one; but this difference does not determine how many individuals of the two species
can be supported in a district. A large number of eggs is of some importance to those
species which depend on a fluctuating amount of food, for it allows them rapidly to
increase in number. But the real importance of a large number of eggs or seeds is to
make up for much destruction at some period of life; and this period in the great
majority of cases is an early one. If an animal can in any way protect its own eggs or
young, a small number may be produced, and yert the average stock be fully kept up;
but if many eggs or young are destroyed, many must be produced, or the species will
become extinct. It would suffice to keep up the full number of a tree, which lived on
an average for a thousand years, if a single seed were produced once in a thousand
years, supposing that this seed were never destroyed, and could be ensured to germi-
nate in a fitting place. So that, in all cases, the average number of any animal or plant
depends only indirectly on the number of its eggs or seeds.

In looking at Nature, it is most necessary to keep the foregoing considerations
always in mind—never to forget that every single organic being may be said to be
striving to the utmost to increase in numbers; that each lives by a struggle at some
period of its life; that heavy destruction inevitably falls either on the young or old,
during each generation or at recurrent intervals. Lighten any check, mitigate the
destruction ever so little, and the number of the species will almost instantaneously
increase to any amount.

The causes which check the natural tendency of each species to increase are most
obscure. Look at the most vigorous species; by as much as it swarms in numbers, by
so much will it tend to increase still further. We know not exactly what the checks are
even in a single instance. Nor will this surprise any one who reflects how ignorant we
are on this head, even in regard to mankind, although so incomparably better known
than any other animal. This subject of the checks to increase has been ably treated by
several authors, and I hope in a future work to discuss it at considerable length, more
especially in regard to the feral animals of South America. Here I will make only a few
remarks, just to recall to the reader’s mind some of the chief points. Eggs or very
young animals seem generally to suffer most, but this is not invariably the case. With
plants there is a vast destruction of seeds, but, from some observations which I have



made it appears that the seedlings suffer most from germinaring in ground already
thickly stocked with other plants. Seedlings, also, are destroyed in vast numbers by
various enemies; for instance, on a piece of ground three feet long and two wide, dug
and cleared, and where there could be no choking from other plants, I marked all the
seedlings of our native weeds as they came up, and out of 357 no less than 295 were
destroyed, chiefly by slugs and insects. If turf which has long been mown, and the
case would be the same with turf closely browsed by quadrupeds, be let to grow, the
more vigorous plants gradually kill the less vigorous, though fully grown plants; thus
out of twenty species growing on a little plot of mown turf (three feet by four) nine
species perished, from the other species being allowed to grow up freely.

The amount of food for each species of course gives the extreme limit to which
cach can increase; but very frequently it is not the obtaining food, but the serving as
prey to other animals, which determines the average number of species. Thus, there
seems to be little doubr thar the stock of partridges, grouse, and hares on any large
estate depends chiefly on the destruction of vermin. If not one head of game were
shot during the next twenty years in England, and, at the same time, if no vermin
were destroyed, there would, in all probability, be less game than at present, although
hundreds of thousands of game animals are now annually shot. On the other hand, in
some cases, as with the elephant, none are destroyed by beasts of prey; for even the
tiger in India most rarely dares to attack a young elephant protected by its dam. . ..

Many cases are on record showing how complex and unexpected are the checks
and relations between organic beings, which have to struggle together in the same
country. . . .

(7 give an] instance showing how plants and animals, remote in the scale of
nature, are bound together by a web of complex relations. 1 shall hereafter have occa-
sion to show that the exotic Lobelia fulgens is never visited in my garden by insects,

and consequently, from its peculiar structure, never sets a seed. Nearly all our orchi-
daceous plants absolutely require the visits of insects to remove their pollen-masses
and thus to fertilise them. I find from experiments that humble-bees are almost indis-
pensable to the ferrilisation of the heartsease (Violo tricolor), for other bees do not
visit this flower. I have also found that the visits of bees are necessary for the fertilisa-
tion of some kinds of clover; for instance, 20 heads of Dutch clover (Trifolium
repens) yielded 2,290 seeds, but 20 other heads protected from bees produced not
one. Again, 100 heads of red clover (T. pratense) produced 2,700 seeds, but the same
number of protected heads produced not a single seed. Humble-bees alone visit red
clover, as other bees cannot reach the nectar. It has been suggested that moths may
fertilise the clovers; but I doubt whether they could do so in the case of the red clover,
from their weight not being sufficient to depress the wing petals. Hence we may infer
as highly probable that, if the whole genus of humble-bees became extinct or very
rare in England, the heartsease and red clover would become very rare, or wholly dis-
appear. The number of humble-bees in any district depends in a great measure upon
the number of field-mice, which destroy their combs and nests; and Col. Newman,
who has long attended to the habits of humble-bees, believes that “more than two-
thirds of them are thus destroyed all over England.” Now the number of mice is
largely dependent, as every one knows, on the number of cats; and Col. Newman
says, “Near villages and small towns I have found the nests of humble-bees more
numerous than elsewhere, which I attribute to the number of cats that destroy the



mice.” Hence it is quite credible that the presence of a feline animal in large numbers
in a district might determine, through the intervention first of mice and then of bees,
the frequency of certain flowers in that district! . . .

If under changing conditions of life organic beings present individual differences
in almost every part of their structure, and this cannot be disputed; if there be, owing
to their geometrical rate of increase, a severe struggle for life at some age, season, or
year, and this certainly cannot be disputed; then, considering the infinite complexity
of the relations of all organic beings to each other and to their conditions of life, caus-
ing an infinite diversity in structure, constitution, and habits, to be advantageous to
them, it would be a most extraordinary fact if no variations had ever occurred useful
to each being’s own welfare, in the same manner as so many variations have occurred
useful to man. But if variations useful to any organic being ever do occur, assuredly
individuals thus characterised will have the best chance of being preserved in the
struggle for life; and from the strong principle of inheritance, these will tend to pro-
duce offspring similarly characterised. This principle of preservation, or the survival
of the fittest, I have called Natural Selection. It leads to the improvement of each
creature in relation to its organic and inorganic conditions of life; and consequently,
in most cases, to what must be regarded as an advance in organisation. Nevertheless,
low and simple forms will long endure if well fitted for their simple conditions of life.

Natural selection, on the principle of qualities being inherited at corresponding
ages, can modify the egg, seed, or young, as easily as the adult. Amongst many ani-
mals, sexual selection will have given its aid to ordinary selection, by assuring to the
most vigorous and best adapted males the greatest number of offspring. Sexual selec-
tion will also give characters useful to the males alone, in their struggles or rivalry
with other males; and these characters will be transmitted to one sex or to both sexes,
according to the form of inheritance which prevails.

Whether natural selection has really thus acted in adapting the various forms of
life to their several conditions and stations, must be judged by the general tenor and
balance of evidence given in the following chapters. But we have already scen how it
entails extinction; and how largely extinction has acted in the world’s history, geology
plainly declares. Natural selection, also, leads to divergence of character; for the more
organic beings diverge in structure, habits, and constitution, by so much the more
can a large number be supported on the area—of which we see proof by looking to
the inhabitants of any small spot, and to the productions naturalised in foreign lands.
Therefore, during the modification of the descendants of any one species, and during
the incessant struggle of all species to increase in numbers, the more diversified the
descendants become, the better will be their chance of success in the battle for life.
Thus the small differences distinguishing varieties of the same species, steadily tend
to increase, till they equal the greater differences between species of the same genus,
or even of distinct genera.

We have seen that it is the common, the widely-diffused and widely-ranging
species, belonging to the larger genera within each class, which vary most; and these
tend to transmit to their modified offspring that superiority which now makes them
dominant in their own countries. Natural selection, as has just been remarked, leads
to divergence of character and to much extinction of the less improved and interme-
diate forms of life. On these principles, the nature of the affinities, and the generally
well-defined distinctions between the innumerable organic beings in each class



throughout the world, may be explained. It is a truly wonderful fact—the wonder of
which we are apt to overlook from familiarity—that all animals and all plants
throughout all time and space should be related to each other in groups, subordinate
to groups, in the manner which we everywhere behold—namely, varieties of the same
species most closely related, species of the same genus less closely and unequally
related, forming sections and subgenera, species of distinct genera much less closely
related, and genera related in different degrees, forming subfamilies, families, orders,
subclasses and classes. The several subordinate groups in any class cannot be ranked
in a single file, but seem clustered round points, and these round other points, and so
on in almost endless cycles. If species had been independently created, no explanation
would have been possible of this kind of classification; but it is explained through
inheritance and the complex action of natural selection, entailing extinction and
divergence of character. . . .

The affinities of all the beings of the same class have sometimes been represented
by a great tree. I believe this simile largely speaks the truth. The green and budding
twigs may represent existing species; and those produced during former years may
represent the long succession of extinct species. At each period of growth all the grow-
ing twigs have tried to branch out on all sides, and to overtop and kill the surround-
ing twigs and branches, in the same manner as species and groups of species have at
all times overmastered other species in the great battle for life. The limbs divided into
great branches, and these into lesser and lesser branches, were themselves once, when
the tree was young, budding twigs; and this connection of the former and present
buds by ramifying branches may well represent the classification of all extinct and liv-
ing species in groups subordinate to groups. Of the many twigs which flourished
when the tree was a mere bush, only two or three, now grown into great branches, yet
survive and bear the other branches; so with the species which lived during long-past
geological periods, very few have left living and modified descendants. From the first
growth of the tree, many a limb and branch has decayed and dropped off; and these
fallen branches of various sizes may represent those whole orders, families, and genera
which have now no living representatives, and which are known to us only in a fossil
state. As we here and there see a thin straggling branch springing from a fork low
down in a tree, and which by some chance has been favoured and is still alive on its
summit, so we occasionally see an animal like the Ornithorhynchus or Lepidosiren,
which in some small degree connects by its affinities two large branches of life, and
which has apparently been saved from fatal competition by having inhabited a pro-
tected station. As buds give rise by growth to fresh buds, and these, if vigorous,
branch out and overtop on all sides many a feebler branch, so by generation I believe
it has been with the Great Tree of Life, which fills with its dead and broken branches
the crust of the earth, and covers the surface with its everbranching and beautiful
ramifications. . . .

It is interesting to contemplate an entangled bank, clothed with many plants of many
kinds, with birds singing on the bushes, with various insects flitting about, and with
worms crawling through the damp earth, and to reflect that these elaborately con-
structed forms, so different from each other, and dependent on each other in so com-
plex a manner, have all been produced by laws acting around us. These laws, taken in
the largest sense, being Growth with Reproduction; Inheritance which is almost



implied by reproduction; Variability from the indirect and direct action of the exter-
nal conditions of life, and from use and disuse; a Ratio of Increase so high as to lead
to a Struggle for Life, and as a consequence to Natural Selection, entailing Diver-
gence of Character and the Extinction of less-improved forms. Thus, from the war of
nature, from famine and death, the most exalted object which we are capable of con-
ceiving, namely, the production of the higher animals, directly follows. There is
grandeur in this view of life, with its several powers, having bfin’().:jgj&awl!‘v“@hed
‘Into a few forms or into one; and that, whilst this planet has gone cycling on accord-
ing to the fixed law of gravity, from so simple a beginning endless forms most beauti-
ful and most wonderful have been, and are being, evolved.

FrRoM THE DESCENT OF MAN
Chapter XXI

General Summary and Conclusion

... The main conclusion arrived at in this work, and now held by many naturalists
who are well competent to form a sound judgment, is that man is descended from
some less highly-organized form. The grounds upon which this conclusion rests will
never be shaken, for the close similarity between man and the lower animals in
embryonic development, as well as in innumerable points of structure and constitu-
tion, both of high, and of the most trifling importance—the rudiments which he
retains, and the abnormal reversions to which he is occasionally liable—are facts
which cannot be disputed. They have long been known, but until recently they told
us nothing with respect to the origin of man. Now, when viewed by the light of our
knowledge of the whole organic world, their meaning is unmistakable. The great
principle of evolution stands up clear and firm, when these groups of facts are consid-
ered in connection with others, such as the mutual affinities of the members of the
same group, their geographical distribution in past and present times, and their geo-
logical succession. It is incredible that all these facts should speak falsely. He who
is not content to look, like a savage, at the phenomena of Nature as disconnected,
cannot any longer believe that man is the work of a separate act of creation. He will
be forced to admit that the close resemblance of the embryo of man to that, for
instance, of a dog—the construction of his skull, limbs, and whole frame, independ-
ently of the uses to which the parts may be put, on the same plan with thar of other
mammals—the occasional reappearance of various structures, for instance, of several
distinct muscles, which man does not normally possess, but which are common to
the Quadrumana—and a crowd of analogous facts—all point in the plainest manner
to the conclusion that man is the co-descendant with other mammals of a common
progenitor.

[This] conclusion . .. that man is descended from some lowly-organized form,
will, [ regret to think, be highly distasteful to many persons. But there can hardly be a
doubt that we are descended from barbarians. The astonishment which I felt on first
seeing a party of Fuegians on a wild and broken shore will never be forgotten by me,
for the reflection at once rushed into my mind—such were our ancestors. These men
were absolutely naked and bedaubed with paint, their long hair was tangled, their
mouths frothed with excitement, and their expression was wild, startled, and distrust-
ful. They possessed hardly any arts, and, like wild animals, lived on what they could



catch; they had no government, and were merciless to every one not of their own
small tribe. He who has seen a savage in his native land will not feel much shame, if
forced to acknowledge that the blood of some more humble creature flows in his
veins. For my own part, [ would as soon be descended from that heroic little monkey,
who braved his dreaded enemy in order to save the life of his keeper; or from that old
baboon, who, descending from the mountains, carried away in triumph his young
comrade from a crowd of astonished dogs—as from a savage who delights to torture
his enemies, offers up bloody sacrifices, practises infanticide without remorse, treats
his wives like slaves, knows no decency, and is haunted by the grossest superstitions.

Man may be excused for feeling some pride at having risen, though not through
his own exertions, to the very summit of the organic scale; and the fact of his having
thus risen, instead of having been aboriginally placed there, may give him hopes for a
still higher destiny in the distant future. But we are not here concerned with hopes or
fears, only with the truth as far as our reason allows us to discover it. I have given the
evidence to the best of my ability; and we must acknowledge, as it scems to me, that
man with all his noble qualities, with sympathy which feels for the most debased,
with benevolence which extends not only to other men but to the humblest living
creature, with his godlike intellect which has penetrated into the movements and
constitution of the solar system—with all these exalted powers—Man still bears in
his bodily frame the indelible stamp of his lowly origin.



