HUEN 2120. Fall 2009. Lyell, Darwin.

1

Charles Lyell and Charles Darwin
Selections

5

10

15

20

25

30

35

40

45

1. Charles Lyell (1797–1875), The Progress of Geology
…Let us imagine, that [those who explored the antiquities of Egypt in the 19th century],
had…a firm belief that the banks of the Nile were never peopled by the human race before [their
time], and that their faith in this dogma was as difficult to shake as the opinion of our ancestors,
that the earth was never the abode of living beings until the creation of the present continents, and
of the species now existing,—it is easy to perceive what extravagant systems they would frame,
while under the influence of this delusion, to account for the monuments discovered in Egypt.
The sight of the pyramids, obelisks, colossal statues, and ruined temples, would fill them with
such astonishment, that for a time they would be as men spell-bound… They might… refer the
construction of such stupendous works to some superhuman powers of the primeval world…
[And after they discovered mummies, they would have to say:] “As the banks of the Nile have
been so recently colonized for the first time, the curious substances called mummies could never
in reality have belonged to men. They may have been generated by some plastic virtue residing in
the interior of the earth, or they may be abortions of Nature produced by her incipient efforts in
the work of creation…”
…Incredible as such skepticism may appear, it has been rivaled by many systems of the
sixteenth and seventeenth centuries, and among others by that of the learned Falloppio, who…
regarded the tusks of fossil elephants as earthly concretions, and the pottery of fragments of vases
in the Monte Testaceo, near Rome, as works of nature, and not of art. But when one generation
had passed away, and another, not compromised to the support of antiquated dogmas, had
succeeded, they would review the evidence afforded by mummies more impartially…
But the above arguments are aimed against one only of many prejudices with which the
earlier geologists had to contend. Even when they conceded that the earth had been peopled with
animate beings at an earlier period than was at first supposed, they had no conception that the
quantity of time bore so great a proportion to the historical era as is now generally conceded.
How fatal every error as to the quantity of time must prove to the [study of the past] may
be conceived by supposing the annals of the civil and military transactions of a great nation to be
perused under the impression that they occurred in a period of one hundred instead of two
thousand years. Such a portion of history would immediately assume the air of a romance; the
events would seem devoid of credibility, and inconsistent with the present course of human
affairs… Armies and fleets would appear to be assembled only to be destroyed, and cities built
merely to fall in ruins…
We should be warranted in ascribing the erection of the great pyramid to superhuman
power, if we were convinced that it was raised in one day; and if we imagine, in the same manner,
a continent or mountain-chain to have been elevated during an equally small fraction of the time
which was really occupied in upheaving it, we might then be justified in inferring, that the
subterranean movements were once far more energetic than in our own times.
We know that during one earthquake the coast of Chile may be raised for a hundred miles
to the average height of about three feet. A repetition of two thousand shocks, of equal violence,
might produce a mountain-chain one hundred miles long, and six thousand feet high. Now,
should one or two only of these convulsions happen in a century, it would be consistent with the
order of events experienced by the Chileans from the earliest times: but if the whole of them were
to occur in the next hundred years, the entire district must be depopulated, scarcely any animals
or plants could survive, and the surface would be one confused heap of ruin and desolation.
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2. Charles Darwin (1809-1882)
2a. Autobiography1
A German Editor having written to me for an account of the development of my mind
and character with some sketch of my autobiography, I have thought that the attempt would
amuse me, and might possibly interest my children or their children. I know that it would have
interested me greatly to have read even so short and dull a sketch of the mind of my grandfather,
written by himself, and what he thought and did, and how he worked. I have attempted to write
the following account of myself, as if I were a dead man in another world looking back at my
own life….
I have been told that I was much slower in learning than my younger sister Catherine, and
I believe that I was in many ways a naughty boy… My taste for natural history, and more
especially for collecting, was well developed… The passion for collecting which leads a man to
be a systematic naturalist, a virtuoso, or a miser, was very strong in me, and was clearly innate, as
none of my [siblings] ever had this taste…
Once as a very little boy whilst at the day school, or before that time, I acted cruelly, for I
beat a puppy, I believe, simply from enjoying the sense of power; but the beating could not have
been severe, for the puppy did not howl, of which I feel sure, as the spot was near the house. This
act lay heavily on my conscience, as is shown by my remembering the exact spot where the crime
was committed. It probably lay all the heavier from my love of dogs being then, and for a long
time afterwards, a passion. Dogs seemed to know this, for I was an adept in robbing their love
from their masters….
Nothing could have been worse for the development of my mind than Dr. Butler’s school,
as it was strictly classical, nothing else being taught, except a little ancient geography and history.
The school as a means of education to me was simply a blank. During my whole life I have been
singularly incapable of mastering any language…
To my deep mortification my father once said to me, “You care for nothing but shooting,
dogs, and rat-catching, and you will be a disgrace to yourself and all your family.” But my father,
who was the kindest man I ever knew and whose memory I love with all my heart, must have
been angry and somewhat unjust when he used such words. Looking back as well as I can at my
character during my school life, the only qualities which at this period promised well for the
future, were, that I had strong and diversified tastes, much zeal for whatever interested me, and a
keen pleasure in understanding any complex subject or thing. I was taught Euclid by a private
tutor, and I distinctly remember the intense satisfaction which the clear geometrical proofs gave
me… With respect to diversified tastes, independently of science, I was fond of reading various
books, and I used to sit for hours reading the historical plays of Shakespeare, generally in an old
window in the thick walls of the school. I read also other poetry, such as Thomson’s ‘Seasons,’
and the recently published poems of Byron and Scott. I mention this because later in life I wholly
lost, to my great regret, all pleasure from poetry of any kind, including Shakespeare…
Towards the close of my school life, my brother worked hard at chemistry, and made a
fair laboratory with proper apparatus in the tool-house in the garden, and I was allowed to aid him
as servant in most of his experiments. He made all the gases and many compounds, and I read
with great care several books on chemistry… The subject interested me greatly, and we often
used to go on working till rather late at night. This was the best part of my education at school,
for it showed me practically the meaning of experimental science… The fact that we worked at
chemistry somehow got known at school, and as it was an unprecedented fact, I was nicknamed
“Gas.”
…As I was doing no good at school, my father wisely took me away at a rather earlier
age than usual, and sent me (Oct. 1825) to Edinburgh University with my brother, where I stayed
1

Autobiography: http://www.gutenberg.org/dirs/etext99/adrwn10.txt Voyage of the Beagle:
http://www.literature.org/authors/darwin-charles/the-voyage-of-the-beagle/chapter-17.html
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for two years or sessions. …I also attended on two occasions the operating theatre in the hospital
at Edinburgh, and saw two very bad operations, one on child, but I rushed away before they were
completed. Nor did I ever attend again, for hardly any inducement would have been strong
enough to make me do so, this being long before the blessed days of chloroform. The two cases
fairly haunted me for many a long year.
….I knew Dr. Grant well; he was dry and formal in manner, with much enthusiasm
beneath this outer crust. He one day, when we were walking together, burst forth in high
admiration of Lamarck and his views on evolution. I listened in silent astonishment, and as far as
I can judge without any effect on my mind. I had previously read the ‘Zoonomia’ of my
grandfather, in which similar views are maintained, but without producing any effect on me.
Nevertheless it is probable that the hearing rather early in life such views maintained and praised
may have favored my upholding them under a different form in my Origin of Species. At this
time I admired greatly the ‘Zoonomia;’ but on reading it a second time after an interval of ten or
fifteen years, I was much disappointed, the proportion of speculation being so large to the facts
given.
During my second year at Edinburgh I attended… lectures on Geology and Zoology, but
they were incredibly dull. The sole effect they produced on me was the determination never as
long as I lived to read a book on Geology, or in any way to study the science. Yet … [later]… I
felt the keenest delight when I first read of the action of icebergs in transporting boulders, and I
gloried in the progress of Geology…
I attempted mathematics, and even went during the summer of 1828 with a private tutor
(a very dull man) to Barmouth, but I got on very slowly. The work was repugnant to me, chiefly
from my not being able to see any meaning in the early steps in algebra. This impatience was
very foolish, and in after years I have deeply regretted that I did not proceed far enough at least to
understand something of the great leading principles of mathematics, for men thus endowed seem
to have an extra sense.
…But no pursuit at Cambridge was followed with nearly so much eagerness or gave me
so much pleasure as collecting beetles. It was the mere passion for collecting, for I did not dissect
them, and rarely compared their external characters with published descriptions, but got them
named anyhow. I will give a proof of my zeal: one day, on tearing off some old bark, I saw two
rare beetles, and seized one in each hand; then I saw a third and new kind, which I could not bear
to lose, so that I popped the one which I held in my right hand into my mouth. Alas! It ejected
some intensely acrid fluid, which burnt my tongue so that I was forced to spit the beetle out,
which was lost, as was the third one. I was very successful in collecting, and invented two new
methods; I employed a laborer to scrape during the winter, moss off old trees and place it in a
large bag, and likewise to collect the rubbish at the bottom of the barges in which reeds are
brought from the fens, and thus I got some very rare species. No poet ever felt more delighted at
seeing his first poem published than I did at seeing, in Stephens’ ‘Illustrations of British Insects,’
the magic words, “captured by C. Darwin, Esq.”
2b. Voyage of the Beagle, Ch. XVII: Galapagos Archipelago2
The Beagle sailed round Chatham Island, and anchored in several bays. One night I slept
on shore on a part of the island, where black truncated cones were extraordinarily numerous: from
one small eminence I counted sixty of them, all surmounted by craters more or less perfect. The
greater number consisted merely of a ring of red scoriae or slags, cemented together: and their
height above the plain of lava was not more than from fifty to a hundred feet; none had been very
lately active. The entire surface of this part of the island seems to have been permeated, like a
sieve, by the subterranean vapors: here and there the lava, whilst soft, has been blown into great
bubbles; and in other parts, the tops of caverns similarly formed have fallen in, leaving circular
2

For a contrast with this account of the Galapagos, see Herman Melville’s The Encantadas.
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pits with steep sides. From the regular form of the many craters, they gave to the country an
artificial appearance, which vividly reminded me of those parts of Staffordshire, where the great
iron-foundries are most numerous. The day was glowing hot, and the scrambling over the rough
surface and through the intricate thickets, was very fatiguing; but I was well repaid by the strange
Cyclopean scene. As I was walking along I met two large tortoises, each of which must have
weighed at least two hundred pounds: one was eating a piece of cactus, and as I approached, it
stared at me and slowly walked away; the other gave a deep hiss, and drew in its head. These
huge reptiles, surrounded by the black lava, the leafless shrubs, and large cacti, seemed to my
fancy like some antediluvian animals. The few dull-colored birds cared no more for me than they
did for the great tortoises.
The rocks on the coast abounded with great black lizards three and four feet long… The
whole of this northern part of Albemarle Island is miserably sterile…
One day we accompanied a party of the Spaniards in their whale-boat to a salina, or lake
from which salt is procured. After landing, we had a very rough walk over a rugged field of
recent lava, which has almost surrounded a tuff-crater, at the bottom of which the salt-lake lies.
The water is only three or four inches deep, and rests on a layer of beautifully crystallized, white
salt. The lake is quite circular, and is fringed with a border of bright green succulent plants; the
almost precipitous walls of the crater are clothed with wood, so that the scene was altogether both
picturesque and curious. A few years since, the sailors belonging to a sealing-vessel murdered
their captain in this quiet spot, and we saw his skull lying among the bushes…
During the greater part of our stay of a week, the sky was cloudless, and if the trade-wind
failed for an hour, the heat became very oppressive… The sand was extremely hot; the
thermometer placed in some of a brown color immediately rose to 137 degs., and how much
above that it would have risen, I do not know, for it was not graduated any higher. The black sand
felt much hotter, so that even in thick boots it was quite disagreeable to walk over it.
The natural history of these islands is eminently curious, and well deserves attention.
Most of the organic productions are aboriginal creations, found nowhere else; there is even a
difference between the inhabitants of the different islands; yet all show a marked relationship
with those of America, though separated from that continent by an open space of ocean, between
500 and 600 miles in width. The archipelago is a little world within itself, or rather a satellite
175
attached to America, whence it has derived a few
stray colonists, and has received the general
character of its indigenous productions.
Considering the small size of the islands, we feel
the more astonished at the number of their
180
aboriginal beings, and at their confined range.
Seeing every height crowned with its crater, and
the boundaries of most of the lava-streams still
distinct, we are led to believe that within a period
geologically recent the unbroken ocean was here
185
spread out. Hence, both in space and time, we
seem to be brought somewhat near to that great
fact—that mystery of mysteries—the first appearance of new beings on this earth.
…Of land-birds I obtained twenty-six kinds, all [but one] peculiar to the group and found
nowhere else… [There is] a most singular group of finches, related to each other in the structure
of their beaks, short tails, form of body and plumage: there are thirteen species, which Mr. Gould
has divided into four subgroups. All these species are peculiar to this archipelago; and so is the
whole group, with the exception of one species of the sub-group Cactornis, lately brought from
Bow Island, in the Low Archipelago. Of Cactornis, the two species may be often seen climbing
about the flowers of the great cactus- trees; but all the other species of this group of finches,
mingled together in flocks, feed on the dry and sterile ground of the lower districts. The males of
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all, or certainly of the greater number, are jet black; and the females (with perhaps one or two
exceptions) are brown. The most curious fact is the perfect gradation in the size of the beaks in
the different species of Geospiza, from one as large as that of a hawfinch to that of a chaffinch,
and [perhaps] even to that of a warbler. The largest beak in the genus Geospiza is shown in Fig. 1,
and the smallest in Fig. 3; but instead of there being only one intermediate species, with a beak of
the size shown in Fig. 2, there are no less than six species with insensibly graduated beaks. The
beak of the sub-group Certhidea, is shown in Fig. 4. The beak of Cactornis is somewhat like that
of a starling, and that of the fourth subgroup, Camarhynchus, is slightly parrot-shaped. Seeing
this gradation and diversity of structure in one small, intimately related group of birds, one might
really fancy that from an original paucity of birds in this archipelago, one species had been taken
and modified for different ends...3
2c. Origin of Species, 1859,4 Chapter 3, The Struggle for Existence:
Natural selection. The term used in a wide sense. Geometrical powers of increase…
Nature of the checks to increase. Competition universal. Effects of climate. Protection from the number of
individuals. Complex relations of all animals and plants throughout nature. Struggle for life most severe
between individuals and varieties of the same species; often severe between species of the same genus.
The relation of organism to organism the most important of all relations.
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…It has been seen in the last chapter that amongst organic beings in a state of nature there
is some individual variability; indeed… we see beautiful adaptations everywhere and in every part
of the organic world… How is it that varieties, which I have called incipient species, become
ultimately converted into… distinct species…? How do… distinct genera… arise? These results, as
we shall more fully see in the next chapter, follow 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
preserved, by the term of Natural Selection, in order to mark its relation to man’s power of
selection. We have seen that man by [artificial] 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 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.
…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
3

www.oeb.harvard.edu/ faculty/donohue/Finches.html
Charles Darwin, The Origin of Species (1859, on-line at http://www.literature.org/authors/darwincharles/the-origin-of-species/index.html), additional editing by LG. The chapter title and the subsequent
headings are original.
4
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the individual, but success in leaving progeny. Two canine animals in a time of dearth [i.e., of
limited resources] 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 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… 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 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.
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… 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 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… 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 favorable conditions, a whole district, 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 rapidly 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 yet 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…
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 recurrent
intervals. Lighten any check, mitigate the destruction ever so little, and the number of the species
will almost instantaneously increase to any amount…
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What checks the natural tendency of each species to increase in number is most obscure…
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, I believe
that it is the seedlings which suffer most from germinating 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 3 ft. by 2 ft., 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 the 357 no less
than 295 were destroyed, chiefly by slugs and insects. If turf which has long been mown, or closely
browsed by quadrupeds, be let to grow, the more vigorous plants gradually kill the less vigorous,
though fully grown, plants: thus out of 20 species growing on a 3 x 4 plot of turf, 9 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 each can
increase; but very frequently it is not the obtaining food, but the serving as prey to other animals,
which determines the average numbers of a species…
Climate plays an important part in determining the average numbers of a species, and
periodical seasons of extreme cold or drought, I believe to be the most effective of all checks. I
estimated that the winter of 1854-55 destroyed 4/5 of the birds in my own grounds, and this is a
tremendous destruction, when we remember that 10% is an extraordinarily severe mortality from
epidemics with man. The action of climate seems at first sight to be quite independent of the
struggle for existence, but in so far as climate chiefly acts in reducing food, it brings on the most
severe struggle between the individuals, whether of the same or of distinct species, which subsist on
the same kind of food…
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… [For
example], in several parts of the world, insects determine the existence of cattle. Perhaps Paraguay
offers the most curious instance of this; for here neither cattle nor horses nor dogs have ever run
wild, though they swarm southward and northward in a feral state; and Azara and Rengger have
shown that this is caused by the greater number in Paraguay of a certain fly, which lays its eggs in
the navels of these animals when first born. The increase of these flies, numerous as they are, must
be habitually checked by some means, probably by birds. Hence, if certain insectivorous birds
(whose numbers are probably regulated by hawks or beasts of prey) were to increase in Paraguay,
the flies would decrease then cattle and horses would become feral, and this would certainly greatly
alter (as indeed I have observed in parts of South America) the vegetation: this again would largely
affect the insects; and this, as we just have seen in Staffordshire, the insectivorous birds, and so
onwards in ever-increasing circles of complexity… Battle within battle must ever be recurring with
varying success; and yet in the long-run the forces are so nicely balanced, that the face of nature
remains uniform for long periods of time, though assuredly the merest trifle would often give the
victory to one organic being over another. Nevertheless so profound is our ignorance, and so high
our presumption, that we marvel when we hear of the extinction of an organic being; and as we do
not see the cause, we invoke cataclysms to desolate the world, or invent laws on the duration of the
forms of life!
I am tempted to give one more instance showing how plants and animals, most remote in
the scale of nature, are bound together by a web of complex relations… I have reason to believe
that humble-bees are indispensable to the fertilization of the heartsease (Viola tricolor), for other
bees do not visit this flower. From experiments which I have tried, I have found that the visits of
bees, if not indispensable, are at least highly beneficial to the fertilization of our clovers; but
humble-bees alone visit the common red clover (Trifolium pratense), as other bees cannot reach the
nectar. Hence I have very little doubt, 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 disappear.
The number of humble-bees in any district depends in a great degree on the number of field-mice,
which destroy their combs and nests; and Mr. H. Newman, who has long attended to the habits of
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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 everyone knows, on the number of cats; and Mr.
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!
…The dependency of one organic being on another, as of a parasite on its prey, lies
generally between beings remote in the scale of nature. This is often the case with those which may
strictly be said to struggle with each other for existence, as in the case of locusts and grass-feeding
quadrupeds. But the struggle almost invariably will be most severe between the individuals of the
same species, for they frequent the same districts, require the same food, and are exposed to the
same dangers…
A corollary of the highest importance may be deduced from the foregoing remarks, namely,
that the structure of every organic being is related, in the most essential yet often hidden manner, to
that of all other organic beings, with which it comes into competition for food or residence, or from
which it has to escape, or on which it preys. This is obvious in the structure of the teeth and talons
of the tiger, and in that of the legs and claws of the parasite which clings to the hair on the tiger’s
body. But in the beautifully plumed seed of the dandelion, and in the flattened and fringed legs of
the water-beetle, the relation seems at first confined to the elements of air and water. Yet the
advantage of plumed seeds no doubt stands in the closest relation to the land being already thickly
clothed by other plants; so that the seeds may be widely distributed and fall on unoccupied ground.
In the water-beetle, the structure of its legs, so well adapted for diving, allows it to compete with
other aquatic insects, to hunt for its own prey, and to escape serving as prey to other animals…
It is good thus to try in our imagination to give any form some advantage over another.
Probably in no single instance should we know what to do, so as to succeed. It will convince us of
our ignorance on the mutual relations of all organic beings; a conviction as necessary, as it seems to
be difficult to acquire. All that we can do, is to keep steadily in mind that each organic being is
striving to increase at a geometrical ratio; that each at some period of its life, during some season of
the year, during each generation or at intervals, has to struggle for life, and to suffer great
destruction. When we reflect on this struggle, we may console ourselves with the full belief that the
war of nature is not incessant, that no fear is felt, that death is generally prompt, and that the
vigorous, the healthy, and the happy survive and multiply.

