is journey, Darwin observed enbr‘mou;’
fsthat‘ were separated from each other by only a
@pii"ed him to formulate a theory of how organisms mig

e to adapt to their environment.

Contrary to popular belief, Darwin did not originate the theory of e
‘scientists in Darwin's time accepted the idea that organisms evolved thrc
changes over time, but they did not understand the mechanism th: t
those changes. Before Darwin, the most widely accepted theory was
French naturalist Jean-Baptiste Lamarck (1744-1829), who speculated th
acquired slight useful modifications during their lifetimes and passed
their offspring, resulting in gradual change over time.

Darwin, however, theorized that changes in a species resulted from
that he called “natural selection.” Working from the understanding th
exist in all species, Darwin reasoned that naturally occurring variations
'sometimes give an organism distinct advantages in the competition fc
These advantages might help the organism find food or defend itself
tors, thus allowing it to survive long enough to reproduce; or they r

&




dual differences occurring in our domestic produc
in thos ‘under nature, be borne in mind; as well as the st
dency. Under domestication, it may be truly said that the whole o

-;ﬁgome degree plastic. But the variability, which we almost univer

out domestic productions, is not directly produced, as Hooker and

well remarked, by man; he can neither originate varieties, nor preven
rence; he can preserve and accumulate such as do occur. Unintentionalk
organic beings to new and changing conditions of life, and variability ensues; b
changes of conditions might and do occur under nature. Let it also be borne
how infinitely complex and close-fitting are the mutual relations of all organic be

to each other and to their physical conditions of life; and consequently what i
varied diversities of structure might be of use to each being under changing conc
of life. Can it, then, be thought improbable, seeing that variations useful to ma
undoubtedly occurred, that other variations useful in some way to each being i
great and complex battle of life, should occur in the course of many success
tions? If such do occur, can we doubt (remembering that many more individ
‘born than can possibly survive) that individuals having any advantage, hov

over others, would have the best chance of surviving and of procreating




In the literal : : tive
term; but who ever objected to chemists speaking (‘)f : le leci:e‘ '
it lement? vet an acid cannot strictly be said to elect b
it in preference combines. It has been said that I SPCa.k Shrmoml selec'tmn .
power or Deity; but who objects to an author speaking of the‘ attraction
ruling the movements of the planets? Every one knows what is meant and s
by such metaphorical expressions; and they are almost necessary for brevity.

it is difficult to avoid personifying the word Nature; but I mean by Nature,
aggregate action and product of many natural laws, and by laws the sequence
as ascertained by us. With a little familiarity such superficial objections will be fo

WefShall best understand the probable course of natural selection by ¢ |
case o :

: ‘b.een, oPen to immj
ders In such




( action.
of climate, or any unusual degree of isolation
cessary in order that new and unoccupied places should be le
ion to fill up by improving some of the varying inhabitants.
abitants of each country are struggling together with nicely bala
extremely slight modifications in the structure or habits of one species would
give it an advantage over others; and still further modifications of the am
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
defence. No country can be named in which all the native inhabitants :
so perfectly adapted to each other and to the physical conditions under whi
ﬂley live, that none of them could be still better adapted or improved; for i
countries, the natives have been so far conquered by naturalised productions,
they have allowed some foreigners to take firm possession 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 h
better resisted the intruders.
As man can produce, and certainly has produced, a great result by his methe
and unconscious means of selection, what may not natural selection effect? M:

hgde of constitutional difference, on the whole mach
 his own good: Nature only for that of the bei




= *wural selection is daily an :
‘jwarbrld‘];ilé-~slighte5t variations; re]ecmﬁthese
dd g all t,hat are good; silently and insensi y-w king
i : g ;I:)ffers z;t the improvement of each 'orgarfu;l mf

o W:‘c o:npodlii;nl. organic conditions of life. We see nothing of these s w
m mw‘? Y ﬁntil thé hand of time has marked the lapse of ages, and then 50 »
1sour v1eu; into long-past geological ages, that we see only that the forms of
‘now different from what they formerly were. -
nmIvnorder that any great amount of modification should be effected in a spec

be again preserved, and so onwards step by step. Seeing that individual differer
the same kind perpetually recur, this can hardly be considered as an unwar

sumption. But whether it is true, we can judge only by seeing how far the h 0!
rds with and explains the general phenomena of nature. On the other 1a

/ be?ief that the amount of possible variation is a strictly limited quan
simple assumption.

eating insects green, and b
white in winter, the red- '




host of enemies, such differences u:

our ignorance permits us to judge, seem quite unimportant, we must.
climate, food, &c., have no doubt produced some direct effect. It is also nect /
to bear in mind that, owing to the law of correlation, when one part varies, and the
variations are accumulated through natural selection, other modifications, often :
the most unexpected nature, will ensue. Ve

As we see that those variations which, under domestication, appear at any
particular period of life, tend to reappear in the offspring at the same period;—
for instance, in the shape, size, and flavour of the seeds of the many varieties of
our culinary and agricultural plants; in the caterpillar and cocoon stages of the
varieties of the silk-worm; in the eggs of poultry, and in the colour of the down
of their chickens; in the horns of our sheep and cattle when nearly adult;—so in
a state of nature natural selection will be enabled to act on and modify org:
beings at any age, by the accumulation of variations profitable at that age, and
by their inheritance at a corresponding age. If it profit a plant to have its :
- more and more widely disseminated by the wind, I can see no greater difficuls
this being effected through natural selection, than in the cotton-planter
ing and improving by selection the down in the pods on his cotton-
selection may modify and adapt the larva of an insect to a score f
: different from those which concern the mature insect; anc

- affect, through correlation, the structure of the adult
ns in may affect the structure of the




may be well here to remark that with all beings there must be m
destruction, which can have little or no influence on the co

~could be modified through natural selection only if they var
ner which protected them from their enemies. Yet many of these

- would perhaps, if not destroyed, have yielded individuals better ad ,
itions of life than any of those which happened to survive. So
- number of mature animals and plants, whether or not they be the bes
k¢ onditions,
the least degree mitigated by certain changes of structur
ich would in other ways be beneficial to the species. But let

be ever so heavy, if the number which can exist in an

own by such causes,—or again let the destruction

t only a hundredth or 4 thousandth part
irvive, the best adapted individuals, supp:

' favourable direction, will tend to prop 7

ell adapred. If the numbers




tence in relation to of Al .
a struggle between the individuals of one sex, ge
possession of the other sex. The result is not death to the un
Eﬁt;%w or no offspring. Sexual selection is, therefore, less
selection. Generally, the most vigorous males, those which are
;ﬁlaces in nature, will leave most progeny. But in many cases, victor
<o much on general vigor, as on having special weapons, confined to the
A homnless stag or spurless cock would have a poor chance of leaving nun
offspring. Sexual selection, by always allowing the victor to breed, might
indomitable courage, length to the spur, and strength to the wing to strike
spurred leg, in nearly the same manner as does the brutal cock-fighter by the
selection of his best cocks. How low in the scale of nature the law of battle des
[ know not; male alligators have been described as fighting, bellowing, and whirli
round, like Indians in a war-dance, for the possession of the females; male salmo
have been observed fighting all day long; male stag-beetles sometimes bear wc
from the huge mandibles of other males; the males of certain hymenopterous
have been frequently seen by that inimitable observer M. Fabre,” fighting for
ticular female who sits by, an apparently unconcerned beholder of the strug
then retires with the conqueror. The war is, perhaps, severest between the
'mlygamous animals, and these seem oftenest provided with special we
mlm of carnivorous animals are already well armed; though to them a
I means of defence may be given through means of sexual
of the lion, and the hooked jaw to the male salmon; for thy
' ory, as the sword or spear. e
contest is often of a more p




believe, that when the males and females of any an
abit ef hfe but differ in structure, colour, or orname

alone. Yet, I would not wish to attribute all sexual differen
we see in our domestic animals peculiarities arising and becoming :
le sex, which apparently have not been augmented through sele
tuft of hair on the breast of the wild turke

ful whether it can be ornamental in the
tuft appeared under domestication,

y-cock cannot be of an:
eyes of the female bi

it would have been called a m
}""I

e «

- Hlustrations of the Action of Natural Selection,

or the Survival of the Fittest

)

maginary illustratjons.

Let us take the case of a wolf,
ng some by craft

» some by strength, and
e ﬂeetgst Prey, a deer for instance, |
numbers, or that other prey ha
ar when the wolf was har,




ng somethi g injurious from the sap: this is effected, for instance,
at the base of the stipules in some Leguminosa,'? and at the backs of
of the common laurel. This juice, though small in quantity, is greedily so .
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 certain number
of plants of any species. Insects in seeking the nectar would get dusted with polle'm
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 insects which visited
them, 50 as to favour in any degree the transportal 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. '
4 ur plant, by the above process long continued, had been rer
‘ ey would, unintentionally on their part,




that pollen was regularly carried from flower to ﬂ(l)lw _‘
mence. No naturalist doubts the advantage of w a.t‘

wsiological division of labour”; hence we may believe that u:

o a plant to produce stamens alone in one flower or on on

istils alone in another flower or on another plant. In plants unde;

placed under new conditions of life, sometimes the male
; e organs become more or less impotent; now
50 slight a degree under nature, then, as pollen

ower to flower, and as 5 more complete separatio

¢ advantageous on the principle of the division

organs and som
if we suppose this to
is already carried reg
n of the sexes of our
of labour, individuals

intermediate co
us. 14

i‘neetar—f'eeding insects
Sing the Nectar by,
depe nded

ndition, or, ag he e




can be trusted namely, that the ngurlan bee whlch is gen
vanety of the common hive-bee, and which freely Crosses v

taneously or one after the other, modified and adapted to each other in
perfect manner, by the continued preservation of all the individuals which pre

slight deviations of structure mutually favourable to each other.
I am well aware that this doctrine of natural selection, exemplified in the 2

imaginary instances, is open to the same objections which were first urged
Sir Charles Lyell’ 15 noble views on “the modem changes of the eatth as ill

of as tnﬂmg or insignificant, when used in explammg the excavation
valleys or the formation of long lines of inland cliffs. Natural selecti
the‘(_pteservation and accumulation of small inherited modifications, ea




