Introduction
When on board H.M.S. Beagle, as naturalist, I was much struck
with certain facts in the distribution of the inhabitants of South
America, and in the geological relations of the present to the past
inhabitants of that continent. These facts seemed to me to throw some
light on the origin of species — that mystery of mysteries, as it has
been called by one of our greatest philosophers. On my return home,
it occurred to me, in 1837, that something might perhaps be made out
on this question by patiently accumulating and reflecting on all sorts
of facts which could possibly have any bearing on it. After five yearsʹ
work I allowed myself to speculate on the subject, and drew up some
short notes; these I enlarged in 1844 into a sketch of the conclusions,
which then seemed to me probable: from that period to the present
day I have steadily pursued the same object. I hope that I may be
excused for entering on these personal details, as I give them to show
that I have not been hasty in coming to a decision.
…
Although much remains obscure, and will long remain
obscure, I can entertain no doubt, after the most deliberate study and
dispassionate judgement of which I am capable, that the view which
most naturalists entertain, and which I formerly entertained —
namely, that each species has been independently created — is
erroneous. I am fully convinced that species are not immutable; but
that those belonging to what are called the same genera are lineal
descendants of some other and generally extinct species, in the same
manner as the acknowledged varieties of any one species are the
descendants of that species. Furthermore, I am convinced that Natural
Selection has been the main but not exclusive means of modification.
…

Charles Darwin
On the Origin of Species
by Means of Natural Selection (1859)

Charles Darwin’s Origin of Species, in which he outlined
his theory of evolution through natural selection,
remains one of the most important works of scientific
study ever written. After conceiving the theory during
his voyage with the HMS Beagle, Darwin took twenty
years to write this book. He lays out his theory slowly,
patiently, and methodically—so simply that Darwin’s
young colleague Thomas Huxley responded to the
theory by exclaiming, “How extremely stupid [I am] not
to have thought of that!”

Chapter III. 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
1

amongst organic beings in a state of nature there is some individual
variability; indeed I am not aware that this has ever been disputed. …
How have all those exquisite adaptations of one part of the
organisation to another part, and to the conditions of life, and of one
distinct organic being to another being, been perfected? We see these
beautiful co‐adaptations most plainly in the woodpecker and
missletoe; 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.
…
I should premise that I use the term Struggle for Existence 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 individual, 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 annually
produces a thousand seeds, of which on an average only one comes to
maturity, may be more truly said to struggle with the plants of the
same and other kinds which already clothe the ground. … In these
several senses, which pass into each other, I use for convenience sake
the general term of struggle for existence.
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 several 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 Malthus1 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 in
numbers, all cannot do so, for the world would not hold them.
…
Chapter IV. Natural Selection
How will the struggle for existence, discussed too briefly in
the last chapter, act in regard to variation? Can the principle of
selection, which we have seen is so potent in the hands of man, apply
in nature? I think we shall see that it can act most effectually. Let it be
borne in mind in what an endless number of strange peculiarities our
domestic productions, and, in a lesser degree, those under nature,
vary; and how strong the hereditary tendency is. … Can it, then, be
thought improbable, seeing that variations useful to man have
undoubtedly occurred, that other variations useful in some way to
each being in the great and complex battle of life, should sometimes
occur in the course of thousands of generations? If such do occur, can
we doubt (remembering that many more individuals are born than
can possibly survive) that individuals having any advantage,
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 variations and the rejection
of injurious variations, I call Natural Selection. Variations neither
useful nor injurious would not be affected by natural selection, and
would be left a fluctuating element.
…

Thomas Robert Malthus (1766‐1834), British political economist who argued
that all population growth must always be limited by starvation or disease.
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This leads me to say a few words on what I call Sexual
Selection. This depends, not on a struggle for existence, but on a
struggle between the males for possession of the females; the result is
not death to the unsuccessful competitor, but few or no offspring.
Sexual selection is, therefore, less rigorous than natural selection.
Generally, the most vigorous males, those which are best fitted for
their places in nature, will leave most progeny. But in many cases,
victory will depend not on general vigour, but on having special
weapons, confined to the male sex. A hornless stag or spurless cock
would have a poor chance of leaving offspring. Sexual selection by
always allowing the victor to breed might surely give indomitable
courage, length to the spur, and strength to the wing to strike in the
spurred leg, as well as the brutal cock‐fighter, who knows well that he
can improve his breed by careful selection of the best cocks. How low
in the scale of nature this law of battle descends, I know not; male
alligators have been described as fighting, bellowing, and whirling
round, like Indians in a war‐dance, for the possession of the females;
male salmons have been seen fighting all day long; male stag‐beetles
often bear wounds from the huge mandibles of other males. …
Amongst birds, the contest is often of a more peaceful
character. All those who have attended to the subject, believe that
there is the severest rivalry between the males of many species to
attract by singing the females. The rock‐thrush of Guiana, birds of
paradise, and some others, congregate; and successive males display
their gorgeous plumage and perform strange antics before the
females, which standing by as spectators, at last choose the most
attractive partner. Those who have closely attended to birds in
confinement well know that they often take individual preferences
and dislikes: thus Sir R. Heron has described how one pied peacock
was eminently attractive to all his hen birds. It may appear childish to
attribute any effect to such apparently weak means: I cannot here
enter on the details necessary to support this view; but if man can in a
short time give elegant carriage and beauty to his bantams, according
to his standard of beauty, I can see no good reason to doubt that

female birds, by selecting, during thousands of generations, the most
melodious or beautiful males, according to their standard of beauty,
might produce a marked effect. …
Thus it is, as I believe, that when the males and females of any
animal have the same general habits of life, but differ in structure,
colour, or ornament, such differences have been mainly caused by
sexual selection; that is, individual males have had, in successive
generations, some slight advantage over other males, in their
weapons, means of defence, or charms; and have transmitted these
advantages to their male offspring. …
Illustrations of the Action of Natural Selection.
In order to make it clear how, as I believe, natural 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 animals,
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 is
hardest pressed for food. I can under such circumstances see no
reason to doubt that the swiftest and slimmest wolves would have the
best chance of surviving, and so be preserved or selected, provided
always that they retained strength to master their prey at this or at
some other period of the year, when they might be compelled to prey
on other animals. I can see no more reason to doubt this, than that
man can improve the fleetness of his greyhounds by careful and
methodical selection, or by that unconscious selection which results
from each man trying to keep the best dogs without any thought of
modifying the breed.
Even without any change in the proportional numbers of the
animals on which our wolf preyed, a cub might be born with an
innate tendency to pursue certain kinds of prey. Nor can this be
thought very improbable; for we often observe great differences in the
natural tendencies of our domestic animals; one cat, for instance,
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taking to catch rats, another mice; one cat, according to Mr. St. John,
bringing home winged game, another hares or rabbits, and another
hunting on marshy ground and almost nightly catching woodcocks or
snipes. The tendency to catch rats rather than mice is known to be
inherited. Now, if any slight innate change of habit or of structure
benefited an individual wolf, it would have the best chance of
surviving and of leaving offspring. Some of its young would probably
inherit the same habits or structure, and by the repetition of this
process, a new variety might be formed which would either supplant
or coexist with the parent‐form of wolf. Or, again, the wolves
inhabiting a mountainous district, and those frequenting the
lowlands, would naturally be forced to hunt different prey; and from
the continued preservation of the individuals best fitted for the two
sites, two varieties might slowly be formed. … I may add, that,
according to Mr. Pierce, there are two varieties of the wolf inhabiting
the Catskill Mountains in the United States, one with a light
greyhound‐like form, which pursues deer, and the other more bulky,
with shorter legs, which more frequently attacks the shepherdʹs
flocks.
…
Let us now turn to the nectar‐feeding insects. … I could give
many facts, showing how anxious bees are to save time; for instance,
their habit of cutting holes and sucking the nectar at the bases of
certain flowers, which they can, with a very little more trouble, enter
by the mouth. Bearing such facts in mind, I can see no reason to doubt
that an accidental deviation in the size and form of the body, or in the
curvature and length of the proboscis, &c., far too slight to be
appreciated by us, might profit a bee or other insect, so that an
individual so characterised would be able to obtain its food more
quickly, and so have a better chance of living and leaving
descendants. Its descendants would probably inherit a tendency to a
similar slight deviation of structure. … On the other hand, I have
found by experiment that the fertility of clover greatly depends on
bees visiting and moving parts of the corolla, so as to push the pollen

on to the stigmatic surface. Hence, again … it might be a great
advantage to the red clover to have a shorter or more deeply divided
tube to its corolla, so that the hive‐bee could visit its flowers. Thus I
can understand how a flower and a bee might slowly become, either
simultaneously or one after the other, modified and adapted in the
most perfect manner to each other, by the continued preservation of
individuals presenting mutual and slightly favourable deviations of
structure.
I am well aware that this doctrine of natural selection,
exemplified in the above imaginary instances, is open to the same
objections which were at first urged against Sir Charles Lyellʹs noble
views on the modern changes of the earth, as illustrative of geology;
but we now very seldom hear the action, for instance, of the coast‐
waves, called a trifling and insignificant cause, when applied to the
excavation of gigantic valleys or to the formation of the longest lines
of inland cliffs. … That natural selection will always act with extreme
slowness, I fully admit. Nothing can be effected, unless favourable
variations occur, and variation itself is apparently always a very slow
process. The process will often be greatly retarded by free
intercrossing. Many will exclaim that these several causes are amply
sufficient wholly to stop the action of natural selection. I do not
believe so. On the other hand, I do believe that natural selection will
always act very slowly, often only at long intervals of time, and
generally on only a very few of the inhabitants of the same region at
the same time. I further believe, that this very slow, intermittent
action of natural selection accords perfectly well with what geology
tells us of the rate and manner at which the inhabitants of this world
have changed.
…
Chapter VI. Difficulties on Theory
Long before having arrived at this part of my work, a crowd of
difficulties will have occurred to the reader. Some of them are so
grave that to this day I can never reflect on them without being
4

staggered; but, to the best of my judgment, the greater number are
only apparent, and those that are real are not, I think, fatal to my
theory.
These difficulties and objections may be classed under the
following heads: Firstly, why, if species have descended from other
species by insensibly fine gradations, do we not everywhere see
innumerable transitional forms? … Secondly, is it possible that an
animal having, for instance, the structure and habits of a bat, could
have been formed by the modification of some animal with wholly
different habits? Can we believe that natural selection could produce,
on the one hand, organs of trifling importance, such as the tail of a
giraffe, which serves as a fly‐flapper, and, on the other hand, organs
of such wonderful structure, as the eye, of which we hardly as yet
fully understand the inimitable perfection? Thirdly, can instincts be
acquired and modified through natural selection?
…

In the Articulata2 we see an optic nerve merely coated with
pigment, and without any other mechanism; and from this low stage,
numerous gradations of structure, branching off in two
fundamentally different lines, can be shown to exist, until we reach a
moderately high stage of perfection. In certain crustaceans, for
instance, there is a double cornea, the inner one divided into facets,
within each of which there is a lens shaped swelling. In other
crustaceans the transparent cones which are coated by pigment, and
which properly act only by excluding lateral pencils of light … With
these facts, here far too briefly and imperfectly given, which show
that there is much graduated diversity in the eyes of living
crustaceans, and bearing in mind how small the number of living
animals is in proportion to those which have become extinct, I can see
no very great difficulty (not more than in the case of many other
structures) in believing that natural selection has converted the simple
apparatus of an optic nerve merely coated with pigment and invested
by transparent membrane, into an optical instrument as perfect as is
possessed by any member of the great articulate class.
He who will go thus far … ought not to hesitate to go further,
and to admit that a structure even as perfect as the eye of an eagle
might be formed by natural selection, although in this case he does
not know any of the transitional grades. His reason ought to conquer
his imagination; though I have felt the difficulty far too keenly to be
surprised at any degree of hesitation in extending the principle of
natural selection to such startling lengths.
It is scarcely possible to avoid comparing the eye to a
telescope. We know that this instrument has been perfected by the
long‐continued efforts of the highest human intellects; and we
naturally infer that the eye has been formed by a somewhat analogous
process. But may not this inference be presumptuous? Have we any
right to assume that the Creator works by intellectual powers like
those of man? …

Organs of Extreme Perfection and Complication.
To suppose that the eye, with all its inimitable contrivances for
adjusting the focus to different distances, for admitting different
amounts of light, and for the correction of spherical and chromatic
aberration, could have been formed by natural selection, seems, I
freely confess, absurd in the highest possible degree. Yet reason tells
me, that if numerous gradations from a perfect and complex eye to
one very imperfect and simple, each grade being useful to its
possessor, can be shown to exist; if further, the eye does vary ever so
slightly, and the variations be inherited, which is certainly the case;
and if any variation or modification in the organ be ever useful to an
animal under changing conditions of life, then the difficulty of
believing that a perfect and complex eye could be formed by natural
selection, though insuperable by our imagination, can hardly be
considered real. …
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A subclass of marine life similar to starfish or sea lilies.

We should be extremely cautious in concluding that an organ
could not have been formed by transitional gradations of some kind.
Numerous cases could be given amongst the lower animals of the
same organ performing at the same time wholly distinct functions;
thus the alimentary canal respires, digests, and excretes in the larva of
the dragon‐fly … Two distinct organs sometimes perform
simultaneously the same function in the same individual; to give one
instance, there are fish with gills or branchiae that breathe the air
dissolved in the water, at the same time that they breathe free air in
their swimbladders. … The illustration of the swimbladder in fishes is
a good one, because it shows us clearly the highly important fact that
an organ originally constructed for one purpose, namely flotation,
may be converted into one for a wholly different purpose, namely
respiration. … All physiologists admit that the swimbladder is
homologous, or ‘ideally similar,’ in position and structure with the
lungs of the higher vertebrate animals: hence there seems to me to be
no great difficulty in believing that natural selection has actually
converted a swimbladder into a lung, an organ used exclusively for
respiration.
…

organs and instincts are, in ever so slight a degree, variable, ‐‐ and,
lastly, that there is a struggle for existence leading to the preservation
of each profitable deviation of structure or instinct. The truth of these
propositions cannot, I think, be disputed. …
Authors of the highest eminence seem to be fully satisfied
with the view that each species has been independently created. To
my mind it accords better with what we know of the laws impressed
on matter by the Creator, that the production and extinction of the
past and present inhabitants of the world should have been due to
secondary causes, like those determining the birth and death of the
individual. When I view all beings not as special creations, but as the
lineal descendants of some few beings which lived long before … they
seem to me to become ennobled. …
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 constructed
forms, so different from each other, and dependent on each other in
so complex 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 external
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 Divergence 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 conceiving,
namely, the production of the higher animals, directly follows. There
is grandeur in this view of life, with its several powers, having been
originally breathed into a few forms or into one; and that, whilst this
planet has gone cycling on according to the fixed law of gravity, from
so simple a beginning endless forms most beautiful and most
wonderful have been, and are being, evolved.

Chapter XIV. Recapitulation and Conclusion
That many and grave objections may be advanced against the
theory of descent with modification through natural selection, I do
not deny. I have endeavoured to give to them their full force. Nothing
at first can appear more difficult to believe than that the more
complex organs and instincts should have been perfected not by
means superior to, though analogous with, human reason, but by the
accumulation of innumerable slight variations, each good for the
individual possessor. Nevertheless, this difficulty, though appearing
to our imagination insuperably great, cannot be considered real if we
admit the following propositions, namely, – that gradations in the
perfection of any organ or instinct, which we may consider, either do
now exist or could have existed, each good of its kind, – that all
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