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Introduction

Several of the topics in philosophy of biology exist
because of Darwin’s ideas concerning evolution-
ary biology, many of which can be found in the
The Origin of Species by Natural Selection: Or, the
Preservation of Favoured Races in the Struggle for
Life (1859/1999). Also, every topic in philosophy
of biology touches upon Darwin’s principles
in some way, and vice versa. Further, 2009, the
year of this anthology’s publication, marks the one
hundred and fiftieth anniversary of the publica-
tion of the Origin, as well as the two hundredth
anniversary of Darwin’s birth. So, it is perhaps
fitting that we begin the material in this anthology
with a general consideration of a few of the basic
principles and proofs surrounding Darwinism.
Darwinism has meant many things throughout
the past one hundred and fifty years, including
referring to the ideas surrounding Darwin’s
grandfather, Erasmus Darwin (1731-1802), who
put forward his own version of evolution. For us
here in this anthology (and others), Darwinism
refers to the basic principles surrounding evolu-
tionary theory such as variation, inheritance,
population increase, struggle for existence, dif-
ferential survival, differential production, and
natural selection. Our two selections in this sec-
tion are devoted mainly to a general introduction
to these principles.

Every student of the philosophy of biology
needs to read at least some of Darwin’s great
work, to see the wealth of his evidence and the
force of his arguments. We include extracts from

two chapters of the Origin that identify the
main outlines of his theory. Other chapters,
not included but easy to locate (on the Web for
example), dispose of misunderstandings and
objections — for example, chapter 6 deals with the
argument that organs of extreme perfection such
as the eye could not be the result of a gradual pro-
cess of natural selection operating over millions
of years. Darwin’s reply is relevant to the last con-
troversy taken up in this anthology, the debate
about “intelligent design.”

Scott’s chapter treats other objections to the
theory based on common misunderstandings,
especially the belief that the appearance of
design — adaptation — can only be explained by
the reality of a designer-god. Besides describing
natural selection — along with other ideas,
concepts, proofs, and principles surrounding
evolution — she also speaks about the nature
of science, scientific practices, and how it is that
hypotheses surrounding evolutionary theory might
be tested.
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Struggle for Existence and
Natural Selection

Charles Darwin

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 I
am not aware that this has ever been disputed.
It is immaterial for us whether a multitude of
doubtful forms be called species or sub-species
or varieties; 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
existence 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 organization to another part, and to the con-
ditions of life, and of one distinct organic being
to another being, been perfected? We see these
beautiful co-adaptations most plainly in the wood-
pecker and 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 struc-
ture of the beetle which dives through the water;
in the plumed seed which is wafted by the gen-
tlest 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 varieties,
which I have called incipient species, become
ultimately converted into good and distinct 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, fol-
low inevitably from the struggle for life. Owing
to this struggle for life, any variation, however
slight and from whatever cause proceeding, if
it be in any degree profitable to an individual of
any species, in its infinitely complex relations to
other organic beings and to external nature, will
tend to the preservation of that individual, and
will generally be inherited by its 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 variation, if useful, is pre-
served, by the term of Natural Selection, in order
to mark its relation to man’s power of selection.
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

Charles Darwin, of The Origin of Species (1859), excerpts from chapters 3 and 4. Reprinted by permission of Random

House, Inc.
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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.

We will now discuss in a little more detail the
struggle for existence. In my future work this
subject shall be treated, as it well deserves, at
much greater length. The elder De Candolle and
Lyell have largely and philosophically shown that
all organic beings are exposed to severe com-
petition. In regard to plants, no one has treated
this subject with more spirit and ability than
W. Herbert, Dean of Manchester, evidently the
result of his great horticultural knowledge. 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 constantly to bear
this conclusion in mind. Yet unless it be thor-
oughly engrained in the mind, I am convinced that
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 superabundant, it
is not so at all seasons of each recurring year.

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. The mistletoe
is dependent on the apple and a few other trees,
but can only in a far-fetched sense be said to
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struggle with these trees, for if too many of these
parasites grow on the same tree, it will languish
and die. But several seedling mistletoes, growing
close together on the same branch, may more
truly be said to struggle with each other. As the
mistletoe is disseminated by birds, its existence
depends on birds; and it may metaphorically be
said to struggle with other fruit-bearing plants,
in order to tempt birds to devour and thus
disseminate its seeds rather than those of other
plants. 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 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 a few 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 to be 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 under the mark to
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assume that it breeds when thirty years old, and
goes on breeding till ninety years old, bringing
forth three pairs of young in this interval; if this
be so, at the end of the fifth century there would
be alive fifteen million elephants, descended
from the first pair.

In looking at Nature, it is most necessary to
keep the foregoing considerations always in
mind never to forget that every single organic
being around us 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 recur-
rent intervals. Lighten any check, mitigate the
destruction ever so little, and the number of the
species will almost instantaneously increase to
any amount. The face of Nature may be com-
pared to a yielding surface, with ten thousand
sharp wedges packed close together and driven
inwards by incessant blows, sometimes one
wedge being struck, and then another with greater
force.

To sum up the circumstances favorable and
unfavorable to natural selection, as far as the
extreme intricacy of the subject permits. I con-
clude, looking to the future, that for terrestrial
productions a large continental area, which will
probably undergo many oscillations of level, and
which consequently will exist for long periods in
a broken condition, will be the most favorable for
the production of many new forms of life, likely
to endure long and to spread widely. For the
area will first have existed as a continent, and the
inhabitants, at this period numerous in indi-
viduals and kinds, will have been subjected to very
severe competition. When converted by subsidence
into large separate islands, there will still exist many
individuals of the same species on each island:
intercrossing on the confines of the range of
each species will thus be checked: after physical
changes of any kind, immigration will be pre-
vented, so that new places in the polity of each
island will have to be filled up by modifications
of the old inhabitants; and time will be allowed
for the varieties in each to become well modified
and perfected. When, by renewed elevation, the
islands shall be re-converted into a continental
area, there will again be severe competition:
the most favored or improved varieties will be
enabled to spread: there will be much extinction

of the less improved forms, and the relative
proportional numbers of the various inhabitants
of the renewed continent will again be changed;
and again there will be a fair field for natural
selection to improve still further the inhabitants,
and thus produce new species.

That natural selection will always act with
extreme slowness, I fully admit. Its action
depends on there being places in the polity of
nature, which can be better occupied by some
of the inhabitants of the country undergoing
modification of some kind. The existence of
such places will often depend on physical
changes, which are generally very slow, and on the
immigration of better adapted forms having
been checked. But the action of natural selection
will probably still oftener depend on some of
the inhabitants becoming slowly modified; the
mutual relations of many of the other inhabitants
being thus disturbed. Nothing can be effected,
unless favorable 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.

Slow though the process of selection may
be, if feeble man can do much by his powers
of artificial selection, I can see no limit to the
amount of change, to the beauty and infinite
complexity of the coadaptations between all
organic beings, one with another and with their
physical conditions of life, which may be effected
in the long course of time by nature’s power of
selection.

Extinction
Natural selection acts solely through the preser-

vation of variations in some way advantageous,
which consequently endure. But as from the high
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geometrical powers of increase of all organic
beings, each area is already fully stocked with
inhabitants, it follows that as each selected and
favored form increases in number, so will the less
favored forms decrease and become rare. Rarity,
as geology tells us, is the precursor to extinction.
We can, also, see that any form represented by
few individuals will, during fluctuations in the sea-
sons or in the number of its enemies, run a good
chance of utter extinction. But we may go further
than this; for as new forms are continually and
slowly being produced, unless we believe that
the number of specific forms goes on perpetu-
ally and almost indefinitely increasing, numbers
inevitably must become extinct. That the number
of specific forms has not indefinitely increased,
geology shows us plainly; and indeed we can see
reason why they should not have thus increased,
for the number of places in the polity of nature
is not indefinitely great, not that we have any
means of knowing that any one region has as yet
got its maximum of species, probably no region
is as yet fully stocked, for at the Cape of Good
Hope, where more species of plants are crowded
together than in any other quarter of the world,
some foreign plants have become naturalized,
without causing, as far as we know, the extinc-
tion of any natives.

Furthermore, the species which are most
numerous in individuals will have the best chance
of producing within any given period favorable
variations. We have evidence of this, in the facts
given in the second chapter, showing that it is
the common species which afford the greatest
number of recorded varieties, or incipient species.
Hence, rare species will be less quickly modified
or improved within any given period, and they
will consequently be beaten in the race for life
by the modified descendants of the commoner
species.

From these several considerations I think it
inevitably follows, that as new species in the
course of time are formed through natural selec-
tion, others will become rarer and rarer, and
finally extinct. The forms which stand in closest
competition with those undergoing modification
and improvement, will naturally suffer most.
And we have seen in the chapter on the Struggle
for Existence that it is the most closely-allied
forms, varieties of the same species, and species
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of the same genus or of related genera, which, from
having nearly the same structure, constitution,
and habits, generally come into the severest com-
petition with each other. Consequently, each
new variety or species, during the progress of its
formation, will generally press hardest on its
nearest kindred, and tend to exterminate them.
We see the same process of extermination
amongst our domesticated productions, through
the selection of improved forms by man. Many
curious instances could be given showing how
quickly new breeds of cattle, sheep, and other
animals, and varieties of flowers, take the place
of older and inferior kinds. In Yorkshire, it is
historically known that the ancient black cattle
were displaced by the long-horns, and that these
‘were swept away by the short-horns’ (I quote the
words of an agricultural writer) ‘as if by some
murderous pestilence.’

Summary

If during the long course of ages and under
varying conditions of life, organic beings vary
at all in the several parts of their organization,
and I think this cannot be disputed; if there be,
owing to the high geometrical powers of increase
of each species, at some age, season, or year,
a severe struggle for life, and this certainly can-
not be disputed; then, considering the infinite
complexity of the relations of all organic beings
to each other and to their conditions of exist-
ence, causing an infinite diversity in structure,
constitution, and habits, to be advantageous to
them, I think it would be a most extraordinary
fact if no variation ever had occurred useful to
each being’s own welfare, in the same way as
so many variations have occurred useful to man.
But if variations useful to any organic being do
occur, assuredly individuals thus characterized
will have the best chance of being preserved in the
struggle for life; and from the strong principle of
inheritance they will tend to produce offspring
similarly characterized. This principle of pre-
servation, I have called, for the sake of brevity,
Natural Selection. Natural selection, on the prin-
ciple of qualities being inherited at correspond-
ing ages, can modify the egg, seed, or young,
as easily as the adult. Amongst many animals,
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sexual selection will give its aid to ordinary selec-
tion, by assuring to the most vigorous and best
adapted males the greatest number of offspring.
Sexual selection will also give characters useful
to the males alone, in their struggles with other
males.

Whether natural selection has really thus
acted in nature, in modifying and adapting the
various forms of life to their several conditions
and stations, must be judged of by the general
tenor and balance of evidence given in the
following chapters. But we already see 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 more living beings can be sup-
ported on the same area the more they diverge
in structure, habits, and constitution, of which we
see proof by looking at the inhabitants of any small
spot or at naturalized productions. 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 these descendants become, the better
will be their chance of succeeding in the battle
of life. Thus the small differences distinguishing
varieties of the same species, will steadily tend
to increase till they come to equal the greater
differences between species of the same genus, or
even of distinct genera.

We have seen that if is the common, the
widely-diffused, and widely-ranging species,
belonging to the larger genera, which vary most;
and these will 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 intermediate forms of
life. On these principles, I believe, the nature
of the affinities of all organic beings 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 group subordinate to group, in the manner
which we everywhere behold namely, varieties of
the same species most closely related together,
species of the same genus less closely and
unequally related together, forming sections and

sub-genera, species of distinct genera much less
closely related, and genera related in different
degrees, forming sub-families, families, orders,
sub-classes, and classes. The several subordinate
groups in any class cannot be ranked in a single
file, but seem rather to be clustered round
points, and these round other points, and so
on in almost endless cycles. On the view that
each species has been independently created, I
can see no explanation of this great fact in the
classification of all organic beings; but, to the
best of my judgment, 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 each former
year may represent the long succession of extinct
species. At each period of growth all the growing
twigs have tried to branch out on all sides,
and to overtop and kill the surrounding twigs
and branches, in the same manner as species and
groups of species have tried to overmaster 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 small, budding twigs; and
this connexion of the former and present buds
by ramifying branches may well represent the
classification of all extinct and living 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 all the other
branches; so with the species which lived dur-
ing long-past geological periods, very few now
have living and modified descendants. From the
first growth of the tree, many a limb and branch
has decayed and dropped off; and these lost
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 from having been found in a fossil state.
As we here and there see a thin straggling branch
springing from a fork tow down in a tree, and
which by some chance has been favored and is
still alive on its summit, so we occasionally see an
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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 protected station. As buds
give rise by growth to fresh buds, and these, if
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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 ever
branching and beautiful ramifications.





