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Introduction

1.The Classic Status of The Origin of Species

The Origin of Species has special claims on our attention. It is one of the two
or three most significant scientific works of all time—one of those works
that fundamentally and permanently alter our vision of the world. At the
same time, it is one of the few great scientific works that is also a great liter-
ary classic. It is written for the educated general reader and requires no spe-
cialized scientific training. It is argued with a singularly rigorous consisten-
cy, but it is also eloquent, imaginatively evocative, and rhetorically com-
pelling. Although it is now nearly a century and a half old, it remains the
single most comprehensive and commanding exposition of its subject, and
its subject— the development of life throughout all of time —has a sublime
scope and a unique significance.

Many fine scientists, scholars, and writers have now dedicated their lives
to the subject of evolutionary biology, but none of this work has rendered
Darwin’s own contribution obsolete. Ernst Mayr, both a biologist and a his-
torical scholar of the first rank, maintains that modern evolutionists differ
from Darwin “almost entirely on matters of emphasis” (One Long Argument,
164). Mayr himself is one of the main contributors to the “Modern Syn-
thesis,” that is, the integration of Darwin’s theory of natural selection with
Mendelian genetics. Despite the advances in modern technical understand-
ing, he notes that “a modern evolutionist turns to Darwin’s work again and
again,” and he observes, rightly, that “Darwin frequently understood things
far more clearly than both his supporters and his opponents, including
those of the present day” (vii). His summary judgment of Darwin’s lasting
historical significance is that “no one has influenced our modern world-
view —both within and beyond science—to a greater extent than has this
extraordinary Victorian” (ix). In confirmation of these claims, we may look
to a recent, comprehensive textbook of evolutionary biology, Mark Ridley’s
Evolution (1993). Ridley informs his audience that “the classic case for evo-
lution was made in Darwin’s On the Origin of Species” and that Darwin’s
“general arguments still apply” (3). Further, on the specific and central
topic of the evidence for evolution, Darwin gives “the classic account” (59).
Michael Ghiselin, another distinguished biological theorist and Darwin
scholar, also affirms the enduring value of Darwin’s commanding perspec-
tive. “To learn of the facts, one reads the latest journals. To understand biol-
ogy, one reads Darwin” (232). Given such testimony as this, it would not be
too much to say that if a student were to read only one book on evolution,
the best book to read would still be The Origin of Species.
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orderly complexity” (this volume p. 591). In passing through biology, or
passing biology through this filter of preconceived ideas, Spencer pauses
long enough to incorporate, as he believes, Darwin’s theory of natural
selection, but he never so much as glimpses the way in which Darwin’s the-
ory actually supplants and cancels his own merely formal exposition (see
this volume pp. $91-92, 593, 594).

In his Autobiography, Darwin declares, rightly, that while he was some-
times impressed with Spencer’s apparent brilliance, he never derived much
of value from him in the way of scientific propositions (in this volume
p- 436). It nonetheless remains the case that Spencer is responsible for coin-
ing the one phrase, “the survival of the fittest,” which is most often used as a
kind of short-hand code phrase for the theory of natural selection. This
phrase was first used by Spencer in the Principles of Biology in 1864. On
Wallace’s advice, Darwin adopted it in the fifth edition of the Origin in
1869. The advice was ill-considered, both in the giving and the receiving of
it. From that one phrase has emerged a persistent pseudo-issue in the philo-
sophical critique of Darwinism. It has been a source of unnecessary, purely
semantic confusion. The argument runs thus: if fitness is defined by sur-
vival, “the survival of the fittest” means only that survivors survive. The
phrase offers a good instance of the way in which the “definitions” that
were Spencer’s stock-in-trade incline toward “tautologies.” But the putative
problem is not in the concept the phrase is meant to encapsulate but in the
phrase itself. Darwins own formulations of the idea of natural selection
have nothing tautological about them. Organisms vary in the characteristics
that enable them to survive and reproduce; such variations are heritable;
and the differential transmission of heritable variations leads over many
generations to fundamental changes in adaptive structures, and hence, even-
tually, to speciation. Darwin adopted Spencer’s phrase only on the tacit
understanding that it would serve as a shorthand term implying all the con-
tént in his own concept of natural selection, but if one takes Spencer’s
phrase at face value, it strips out the elements of heritable variations and
differential reproductive success. In order to avoid giving occasion for con-
fusion, it is probably a good idea simply to avoid using the phrase.

Spencer was the most promising of Lamarck’s offspring, but however
splendidly he flourished in his own generation, Spencer’s lineage long since
faded into obscurity and has now sunk into extinction. In this respect,
Spencer and Lamarck are to modern Darwinism what Neanderthals were
to Cro-Magnons, not ancestors in a direct line of descent, but separate
species running parallel to one another and (in all likelihood) interbreeding
little or not at all. The Neanderthals survived for hundreds of thousands of
years in Ice-Age Europe and the Levant, but they co-existed with Cro-
Magnons for only a few thousand years. Between forty and twenty-seven
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thousand years ago, as the ice retreated and the Cro-Magnons migrated in
from the South, the Neanderthals disappeared from the earth, either direct-
ly exterminated or simply pushed out of viable habitats by the better
equipped and more highly organized invaders who replaced them. The
many volumes of Spencer’s encyclopedia of universal knowledge are like
the skeletal remnants of an extinct people, kept in cabinets as objects of
antiquarian curiosity, a little dusty and strange, icons of an evolutionary
dead end, and thus melancholy mementos of an ultimate failure and futility.

7. The Inception and Gestation of Darwin’s Theory
i. The Place of The Origin in Darwin’s Career

Before looking more closely into the development of Darwin’s theory, I
shall sketch out the familiar story of Darwin’s career. Darwin was the son of
a wealthy country doctor and the grandson of an Enlightenment scientist
and poet—Erasmus Darwin. After an abortive effort at attending medical
school in Edinburgh, he studied at Cambridge with the intention of taking
orders and entering the church. His appointment as unofficial naturalist
aboard the Beagle rescued him from his clerical destiny and enabled him to
find his vocation as a serious student of geology and natural history. He
sent home large and valuable collections of flora, fauna, and fossils, along
with letters containing scientific observations, and when he returned to
England, he was met with scientific acclaim and welcomed warmly into the
community of practicing geologists and naturalists.

Darwin did not discover natural selection or evolution while on his voy-
age, but as he himself observes in the first paragraph of the Origin, the bio-
geographical and paleontological observations he made on the voyage were
the primary stimulus for the development of his theory. Shortly after
returning to England, he began reading and meditating on the species ques-
tion and jotting down his reflections in a series of Notebooks. As he
explains in his autobiography, the catalytic event in the formulation of his
theory was his reading of Thomas Malthus’ Essay on Population (in this
volume, p. 438). Malthus’ mathematical conception of the way birth rates
inevitably exceed the food supply—what we might call the carrying
capacity of the environment—formed the final, essential link in the chain
of reasoning that constituted Darwin’s theory. Darwin “discovered” or for-
mulated the theory of descent with modification by means of natural selec-
tion in 1838. In 1842, he wrote a sketch of the theory at about the length of
a standard scholarly article. The sequence of topics in this sketch was essen-
tially the same as that which he used for the sequence of chapters in the
Origin. In 1844, he expanded this sketch into a book-length manuscript,
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which he set aside with instructions that in case of his death his wife should
find someone to edit and publish it.

From 1844 until 1858, Darwin worked on a variety of projects. For the
first few years after his return, he was occupied mainly with the materials
from the voyage. In addition to the travel narrative itself, he published com-
mentaries on the collections from his voyage and important works of geo-
logical inquiry that had resulted from his observations on the voyage. From
1846 to 1854, Darwin devoted himself to mastering the classification and
anatomical structure of both the living and extinct species of a single class
of animals, that of the cirripedes or barnacles. The eight years Darwin spent
on the study of barnacles made important contributions to several develop-
ing fields of inquiry —to systematics, paleontology, embryology, and com-
parative anatomy—and it gave Darwin himself a firm professional ground-
ing in all these areas. Moreover, by exploring the intricate variations on
hermaphroditism and sexual polarity among related species of barnacles,
Darwin opened an entirely new field of inquiry into the evolution of sex.
During all this time, he never ceased collecting information, conducting
experiments, and reflecting on the origin of species. At various points along
the way, he confided his ideas to a few close associates—to his friend and
botanical colleague Hooker, to his geological mentor Lyell, to his young
admirer and anatomical colleague Huxley, and to his main American corre-
spondent, the botanist Asa Gray.

Having finally completed his exhaustive study of cirripedes, in 1856, at
Lyells urging Darwin finally began writing his big book on species. He
planned the work on such a massive scale, so enormous in its detail and so
circumspect in its consideration of sources and facts, that it seems to have
been intended to forestall and overwhelm all conceivable objection. In the
Origin itself, Darwin often speaks with regret of having to pass over the
extensive catalogues of facts that he promises to make available at some
future time. However dense and concise the Origin itself might be, it is still
quite a long and hefty book, and I think it safe to assume that most readers
do not share Darwin’s regret at not being able to linger over the massive
documentation he has had to pass by.

Darwin had completed several hundred pages of his “big species book”
when, in June of 1858, he was suddenly given a rude shock. Alfred Russel
Wallace (1823-1913), fourteen years Darwin’s junior, was one of Darwin’s
many scientific correspondents. Wallace was in the Malay Archipelago
studying natural history much as Darwin had done in South America.
While recovering from an attack of malaria, he recalled his reading of
Malthus from years before, and this recollection precipitated in his mind the
theory of descent with modification by means of natural selection—just as
reading Malthus had precipitated the theory in Darwin’s mind. (Wallace
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was not one of the people to whom Darwin confided his own ideas on
evolution.) Wallace sent a short paper to Darwin sketching out his ideas on
the subject (in this edition, pp. 610-18). In the accompanying letter, with
some diffidence, he asked Darwin to assess the paper, and if he saw any
merit in it, to publish it.

Darwin’s consternation was extreme. He had been working on the
theory of natural selection for nigh on twenty years. He had already elabo-
rated his theory at book length, had amassed huge quantities of evidence,
and was in the process of producing a tome that was to have been simulta-
neously original and definitive. And now he was being scooped by a young
colleague who had, during a fit of malaria, had a sudden insight into the
same logic that had animated all of Darwin’s efforts. Darwin was deter-
mined to do nothing mean or dishonorable, but he was understandably
anxious not altogether to lose the credit for priority in the discovery of his
theory. He turned for advice to the two men he trusted most, Lyell and
Hooker. They proposed simultaneous publication and suggested that Wal-
lace’s paper be presented, side by side with a paper by Darwin, at a meeting
of the Linnean society. This solution was acceptable to everyone con-
cerned. Darwin’s paper consisted of two separate pieces stitched together
for the occasion: one a chapter on natural selection from the manuscript of
1844, and the other an excerpt from a letter of 1857 to Asa Gray in which
Darwin had given a complete outline of his theory (in this volume, pp.
471-74 and 482-84).

After the shock of receiving Wallace’s paper, Darwin decided to post-
pone completion of his “big species book” and instead to produce a shorter,
denser work, devoid of footnotes, an “abstract” of the larger project. (Dar-
win initially proposed to the publisher that the book be entitled “An
Abstract of an Essay on the Origin of Species and Varieties through Natural Selec-
tion,” but the editor sagely dissuaded him from so tentative and cumber-
some a title.) The big species book was never taken up again, but the
“abstract,” ultimately titled On the Origin of Species by Means of Natural Selec-
tion, or the Preservation of Favoured Races in the Struggle for Life, became the
definitive and original work Darwin had wished to produce. As he himself
says in his Autobiography, “It is no doubt the chief work of my life” (in this
volume p. 440). It was published on November 24, 1859. It was an immedi-
ate success, rapidly sold out, and a second edition, with a few revisions
mainly of a copyediting character, was published six weeks later, on January
7, 1860. Four other editions followed, the last in 1872, and the book gradu-
ally expanded in size, as Darwin incorporated new information and includ-
ed responses to some of the criticism that had been published. The sixth
edition is nearly a third again as long as the first edition.

In the remaining two decades of his life, in addition to these revised edi-
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tions of the Origin, Darwin published a long sequence of monographs and
papers on specialized topics in the field of evolutionary biology that he had
himself invented—notably on variation and inheritance, botanical adapta-
tions of many kinds, sexual dimorphism and sexual selection, human moral
psychology, the anatomy of emotional expression, and the ecology of earth-
worms. These more particular studies partly fulfilled the promises, made
repeatedly in the Origin, that Darwin would provide more supporting evi-
dence on particular points in some later work. Darwin continued doing
original research until the end of his life, and his later works incorporated
the results both from his studies and from his own experiments in botany
and ecology.

The Notebooks reveal that Darwin had gained the essential insights of
his work two decades before it was published, and the essays of 1842 and
1844 demonstrate that he was already at that time able to give a coherent
exposition of the basic theory of descent with modification by means of
natural selection. What then, if anything, did Darwin gain through waiting
for fourteen years before writing the final version of his work? There were
three main forms of gain: (1) vastly more detail both in apt illustration and
in considered inference, (2) an extended compositional process that resulted
in an extraordinary density, coherence, and clarity in the exposition; and (3)
one new idea, or at least a latent idea rendered explicit and available for
development. The process of composition consisted of alternating phases of
expansion and condensation, of filling in details and then of abstracting and
summarizing. The one new idea is described in Darwin’s Autobiography. He
explains that there was one basic problem he had not adequately formulat-
ed in 1844—the problem of “divergence” or branching speciation, as
opposed to linear descent (in this volume, pp. 438-39).

ii. Darwin’s Discovery of Divergence

There is some uncertainty about what Darwin’s discovery of divergence
means and what it amounts to. As Darwin’s son and editor Francis Darwin
observes in an introduction and a note for the 1844 manuscript, the idea of
divergence —the gradual diversification of species from a parent stock—1is
strongly implied in the 1844 manuscript (Darwin and Wallace, Evolution by
Natural Selection, 33-34, 215n), and indeed, Darwin’s Notebooks contain
diagrammatic sketches of branching evolution similar to that which he pre-
sents formally in the Origin (in this volume, pp. 168-69). What Darwin
seems to mean by his discovery of divergence is the idea of ecological nich-
es as a source of diversification. This meaning is obliquely apparent in the
passage from the Autobiography in which Darwin describes his moment of
insight about divergence, and it is much more clearly apparent in the chap-
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ter on divergence (chapter seven) in the unfinished big species book and in
the letter of 1857 to Asa Gray (part VI) that became part of Darwin’s Lin-
nean Society paper of 1858 (in this volume, p. 484; for other references that
support this supposition, see chapter seven of Ospovat’s The Development of
Darwin’s Theory, and see the commentary by Glick and Kohn in Charles
Darwin on Evolution, 127-30).

In Darwin’s own account of the development of his theory, the idea of
ecological niches hit him with the force of sudden revelation, as if it were
the last of that whole series of brilliant flashes of insight that fill the Note-
books. The problem with Darwin’s account is that the idea of ecological
niches as a means of speciation is already clearly present both in the 1844
manuscript and in the second, revised edition of the Voyage of the Beagle,
published in 1845. In the Beagle passage, commenting on the variation of
finches in the Galapagos, Darwin makes a statement that, in retrospect,
seems to contain in nucleus the whole of the theory of the Origin. “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” (in this volume, p. 457). In the 1844 manuscript, in a passage on the
“Variation of Organic Beings in a Wild State” — immediately preceding
the passage that was included in the Linnean Society paper of 1858— Dar-
win asks the reader to envision natural selection as a sort of magnified
human breeder seeking to form a new species on a volcanic island. The
ecological conditions of the island would be somewhat different from those
in the original home of the species, and the species would thus need to be
“adapted to new ends” (Evolution by Natural Selection, 114). Starting from
this example, obviously inspired by his own Galapagos findings, Darwin
proposes that we take an expansive view of the principle involved. “With
time enough, such a Being [that is, the Magnified Breeder] might rationally

. aim at almost any result” (115). Darwin takes mistletoe as an example.
“Let this imaginary Being wish, from seeing a plant growing on the decay-
ing matter in a forest and choked by other plants, to give it power of grow-
ing on the rotten stems of trees” (115), and from there the plant may be
supposed to develop the capacity for growing on “sound wood.” With nat-
uralistic verve, Darwin describes the way in which, throughout its adaptive
transformations, mistletoe would have evolved in co-adaptive relation with
the birds and insects that help it to propagate. It was a felicitous example,
and in the Origin Darwin continued to use mistletoe to illustrate the co-
adaptation of species in an ecosystem (in this volume p. 96). (Glick and
Kohn suggest that it was only after 1844 that Darwin came to believe that
“new species could be formed without geographic isolation” [130], but as
the mistletoe example indicates, Darwin had already recognized ecological
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speciation in 1844, and indeed the same example appears in the sketch of
1842; see Evolution by Natural Selection, 45.)

Darwin himself clearly believed that at some point after 1844 he had
suddenly received a new and important inspiration about ecological
diversification. In order to reconcile this belief in the novelty of his insight
with the evidence of what he had already written in 1844, we shall perhaps
be compelled to make a distinction between having an idea available in
latent form, on the one side, and making it present as an active and con-
scious source for further reflection, on the other. Making it explicit gave
Darwin the impetus for some actual observations and experiments. For
instance, it presented to him the idea that a single bit of ground could pro-
vide a large arena for adaptation and selection (see this volume, pp. 164-65).
More importantly, Darwin seems to have had a sudden, far-reaching insight
into the scope and significance of ecological diversification as a central
organizing principle within the whole economy of nature.

In 1844, Darwin had been thinking of ecological diversification mainly
as a means of speciation, that is, as a causal mechanism that explains the
morphological transformations and diversification of a species over time.
His new inspiration might well have been the realization that this temporal
dimension does not exhaust the explanatory significance of the mechanism.
The idea of ecological diversification associates itself in Darwin’s mind with
the co-adaptation of species, and it thus provides a point of entry into the
intricate and dynarmic interactions that take place at any given moment in time
within a total network of biotic interdependencies. These interdependen-
cies are in turn an integral part of the total environmental situation that
conditions and constrains evolutionary change. Hence Darwin’s strong and
repeated emphasis, in the Origin itself, that, among the factors regulating
adaptive change, interaction with other species is even more important than
the physical environment. By articulating the idea of ecological diversifica-
tion, Darwin extended the explanatory reach and the range of supporting
evidence for his theory—and not just for the theory of descent with
modification but specifically for the theory of natural selection. This idea
was also the source and subject for some of the greatest rhetorical moments
in the Origin. In passages like that of the “entangled bank,” the rhetoric rises
as a stylistic register for the scope and depth of Darwin’s imaginative vision.

iii. A Tale of Two Manuscripts: 1844 and 1859

Apart from the one problematic conceptual development involving diver-
gence, the chief difference produced by the long gestation of Darwin’s
work lies in the composition. How much of a difference is that? If Darwin

had died and his widow had fulfilled his wishes, getting Hooker, say, to edit
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and publish the 1844 manuscript, what effect would this book have had,
compared to that of the Origin? The basic components of the core argu-
ment are all there, as indeed they are in Wallace’s short and sketchy paper,
but the Origin works out that argument in rigorous detail, with an accumu-
lated wealth of information that places it at the apex of biological knowl-
edge available in Darwin’s own time. The Origin makes vividly clear the
rigorous coherence of the argument as it is carried out through the essayis-
tic or discursive equivalent of experimentation. Darwin’s implied position
with respect to the reader is something like this: “Here is my idea; let us see
how it stands up against all the information now available in all the relevant
fields of inquiry — classification, paleontology, geographical distribution,
geology, comparative anatomy, embryology, the breeding experiments of
hybridizers and domestic breeders, and the study of instinct in social insects.
Let us pose all the most difficult questions we can, as if we were the devil’s
advocate—our own most serious and probing critics—and impartially
weigh the evidence. Let us see whether the theory I have advanced can
provide a coherent and reasonable explanation for all this information. And
particularly, let us perpetually test my hypotheses by posing them as alterna-
tives to the theory of special creation.” The result of this experiment is of
course that special creation breaks down repeatedly. It is unable to account
for the information Darwin presents. His own theory not only accounts for
that information piecemeal, in individual cases and in each field; it demon-
strates that the information in each field forms a seamless web of interlock-
ing explanation for the information in all the other fields.

In 1838 and 1839, Darwin had sudden brilliant bursts of insight into the
essential mechanism and into its “metaphysical” or psychological implica-
tons. In 1842 and 1844, he formulated the theory in a discursively coher-
ent form. But it was not until 1857 through 1859 that he was able to mar-
shal his theories and his facts into a vision both massive and minute, saturat-
ed at every point with concrete evidence and matured reflective analysis.
Probably, if only the 1844 manuscript had been published, other scientists
would have taken up the project and in fragmentary, collective efforts have
pieced together the whole puzzle. The logic and reality of the case would
have led inexorably, though perhaps slowly, to that result. The final out-
come for science might possibly have been little different from what it has
been. The outcome for literature would have been utterly different,
because the world would have been deprived of one of its great master-
pieces—arguably the only work of this scientific magnitude that is also
fully accessible as a work of literary imagination.

Both the 1844 manuscript and the Origin begin with a chapter on varia-
tion under domestication. This is an analogical argument based on homely
and familiar associations, especially on the popular hobby of pigeon breed-
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ing, and it is designed not as a proof but rather as an illustrative parallel for
Darwin’s theory of natural selection. It is designed to open the reader’s
imagination to the general process of variation, selection, and divergence in
organic form. The core theoretical argument of the Origin, the argument
about actual causal processes in nature, occupies three central chapters
(chapters two, three, and four): “Variation under Nature,” “Struggle for
Existence,” and “Natural Selection.” In the 1844 manuscript, this core argu-
ment is outlined in just a few pages in part of chapter two (see this volume,
Pp- 471-74), and the other topics in that chapter are not very coherently
related either to the core argument or to one another. More than half of
chapter two is devoted to the topic of hybridism, to which Darwin devotes
a whole chapter (chapter eight) in the Origin. In the 1844 manuscript, the
discussion of variation in nature forms a small part of chapter two. In the
Origin, this topic occupies all of the second chapter (“Variation under
Nature”) and all of chapter five, “Laws of Variation.” The other chapter
topics in the 1844 ms. have counterparts in the Origin (“Instinct,” “Geo-
graphical Distribution,” and the rest), but the earlier versions are far less
detailed and lack the tight consecutivity of argument—the dense inter-
weaving of observation and inferential reasoning—that distinguish the
concordant discussions in the Origin. The topic of “Difficulties on Theory,”
a whole chapter in the Origin, appears in the 1844 ms. as a patchy set of
comments parceled out into sections of chapters three and six.

iv. The Style of Argument in the Origin: An Instance

It might be well to compare two passages in order to provide at least one
detailed example of the kind of difference that fifteen years made in the
work we read today. In chapter two of the 1844 ms., Darwin discusses the
distinction between varieties and species. At the end of the chapter, under
the heading “Limits of Variation,” he makes a speculative inference on the
stabilization of species in nature:

I repeat that we know nothing of any limit to the possible amount of
variation, and therefore to the number and differences of the races,
which might be produced by the natural means of selection, so
infinitely more efficient than the agency of man. Races thus pro-
duced would probably be very “true”; and if from having been adapt-
ed to different conditions of existence, they possessed different con-
stitutions, if suddenly removed to some new station, they would per-
haps be sterile and their offspring would perhaps be infertile. Such
races would be indistinguishable from species. But is there any evi-
dence that the species, which surround us on all sides, have been thus
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produced? This is a question which an examination of the economy
of nature we might expect would answer either in the affirmative or
negative. (Evolution by Natural Selection, 135)

This is the very end of the central theoretical chapter, but the conclusions
are conjectural and tentative. The style is abrupt and choppy. The appeal to
“the economy of nature” is vague and inconclusive. The succeeding chap-
ter, “On the Variation of Instincts and other Mental Attributes under
Domestication and in a State of Nature, [etc.]” does not take up the ques-
tion left hanging at the end of chapter two.

One could contrast the fade out at the end of this chapter to the rhetor-
ical climax of the magnificent “Tree of Life” image with which Darwin
concludes the chapter “Natural Selection” in the Origin. Here I wish to
make a somewhat different comparison, a comparison not only of rhetori-
cal effect but of argumentative style. I shall quote one long passage from
chapter five of the Origin, “Laws of Variation.” This passage is the conclu-
sion not to a core theoretical sequence nor even to a whole chapter. It is
the conclusion to a sub-section of a labeled section of a chapter. The sec-
tion is labeled by being introduced with an italicized proposition that itself
constitutes a positive, unqualified affirmation. “A part developed in any species
in an extraordinary degree or manner, in comparison with the same part in allied
species, tends to be highly variable” (in this volume, p. 189). The sub-section of
this labeled section is introduced by a firm development of this proposition,
and the development is supported by a confident appeal to a bit of estab-
lished common knowledge in natural history. “The principle included in
these remarks may be extended. It is notorious that specific characters are
more variable than generic” [that is, that characteristics distinguishing
species vary more than characteristics distinguishing whole genera] (in this
volume, p. 192). This particular observation does not appear in the 1844
ms. In the Origin, it helps confirm and clarify the larger, sustained vision of
morphological features emerging out of the flux of minute individual diff-
erences and assuming, over almost unimaginable expanses of geological
time, ever higher rank in the classificatory hierarchy. Such features first sta-
bilize as characteristics of species and then as characteristics of genera, and
on up the hierarchy through families, orders, classes, phyla, and kingdoms.
As each feature assumes higher classificatory rank, it becomes the shared
property of a branching, diversified array of lower-ranked forms. In the pas-
sage [ am about to quote, the particular point Darwin makes concerns only
the relative variability of species and genera, but the tight logic of evidence
and reasoning through which he makes this point invokes the core logic of
natural selection, and this one point thus becomes yet another microcosmic
confirmation of the total theory:
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Finally, then, I conclude that the greater variability of specific charac-
ters, or those which distinguish species from species, than of generic
characters, or those which the species possess in common;— that the
frequent extreme variability of any part which is developed in a
species in an extraordinary manner in comparison with the same part
in its congeners; and the slight degree of variability in a part, however
extraordinarily it may be developed, if it be common to a whole
group of species;—that the great variability of secondary sexual char-
acters, and the great amount of difference in these same characters
between closely allied species;— that secondary sexual and ordinary
specific differences are generally displayed in the same parts of the
organisation,—are all principles closely connected together. All
being mainly due to the species of the same group having descended
from a common progenitor, from whom they have inherited much in
common,—to parts which have recently and largely varied being
more likely still to go on varying than parts which have long been
inherited and have not varied,—to natural selection having more or
less completely, according to the lapse of time, overmastered the ten-
dency to reversion and to further variability,—to sexual selection
being less rigid than ordinary selection,—and to variations in the
same parts having been accumulated by natural and sexual selection,
and having been thus adapted for secondary sexual, and for ordinary
specific purposes. (in this volume, pp. 194-95)

This whole long passage consists of only two sentences, but Darwin has
learned all the most important lessons about syntactic parallelism and sub-
ordination that more than a century of classic English prose had sought to
teach. The first half of the passage consists of a sequence of precise factual
observations tied together in parallel substantive phrases by the word “that.”
The pivot or hinge of the passage is the main clause of the sentence: “are all
principles closely connected together.” The main clause of the second sen-
tence follows immediately and answers with almost colloquial ease to the
main clause of the first sentence: “All being mainly due to....” And then
follows a second sequence of parallel subordinate phrases, introduced by the
word “to” [= due to], providing a causal explanation for the facts adduced
in the first sentence. The causal explanation is presented not as a random
list of causes but rather as a tightly linked causal sequence that outlines the
actual historical sequence and that also incorporates, as fine and relevant
embellishment, a reflection on the subordinate and ancillary character of
sexual selection—that is, the selection of characteristics adapted for the
purpose not of survival but of advantagein propagation.

The sustained symphonic power of Darwin’s composition in the Origin
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depends on the mastery of many such local units of argument and exposi-
tion. As it happens, few historians of science are also trained analysts of
thetoric and composition, and few literary scholars have been sufficiently
receptive to Darwin’s subject matter to give adequate attention to the
thetorical and literary characteristics of the Origin. One consequence of
this gap between what C.P. Snow called “the two cultures” is that the
splendid literary quality of the Origin has never received its due meed of
praise. A more serious consequence is.that many otherwise competent
readers have failed to grasp the sheer density and coherence of logical argu-
ment that is the foundation for that literary quality.

v. “Why the Delay?”

This one example could be replicated by many others, and it should make
clear that the Origin represents an immense advance over the 1844 ms. in
the quality of composition, and it should be clear further that the word
“composition” involves more than cosmetic or aesthetic qualities. It
involves articulated argument interwoven with matured observation, Virtu-
ally every commentator on Darwin’s career broaches the question, “Why
the delay?” If Darwin had a book-length ms. prepared in 1844, why did he
wait another fifteen years before publishing his book? One common
answer to that question is that he delayed because he was afraid to pub-
lish—afraid to offend the public, afraid to endanger his social and profes-
sional position, afraid even to upset his wife. In its most extreme form—as
it appears for instance in the biography of Darwin by Desmond and
Moore—proponents of this view attribute Darwin’s severe, chronic gas-
trointestinal disorder to hysterical anxiety about the potential public recep-
tion of his work. This view of the case has a certain National Inquirer flavor
of lurid headline sensationalism. Radical Scientist Crippled by Terror of his
Own Theory! But even in its milder forms—as it appears for instance in
Ruse’s The Danvinian Revolution—this line of interpretation evinces a cer-
tain cynicism and betrays a basic deficiency in interpretive judgment. It fails
to register the difference in the quality of argument between a lightly and
not very coherently sketched outline, on the one side, and a dense, compre-
hensive, tightly woven fabric of argument on the other.

The Origin manifests on virtually every page the results of intense study
and absorbed reflection sustained over a period of nearly two decades by a
scientific genius in the most robust phase of his development. Darwin
could no doubt have spent two or three years polishing and refining the
composition of the 1844 ms., and the published result would presumably
have been a respectable contribution to scientific speculation. But no
amount of attention devoted merely to polishing the 1844 ms. could have
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produced a work even remotely so dense and thorough as the Origin. Dar-
win did not yet know enough, and had not thought enough, to produce
the definitive work his theory had the potential to produce. From 1844 to
1859, the efforts that went into Darwin’s studies in geology and natural his-
tory, and particularly his work on barnacles, enabled him to master entire
fields of information in respect to which, in 1844, he was but a novice. In
addition to his published work, over those years he collected an immense
quantity of information—of facts accompanied by analytic reflection—
that were slated for publication in the big species book. Though not direct-
ly cited, this information was an active force behind the momentum of
argument that goes into passages like that which I have quoted above.
Some people write many books very quickly, but the speed and frequency
usually result in thinness and repetition. Books like the Origin take time—
just exactly as much time as Darwin did in fact take. There was no “delay,”
only a protracted preparation. Did the result justify all the time and effort
that went into it? Most emphatically, it did.

vi. Impact and Aftermath

In order to assess the value of Darwin’s two decades of preparation for the
public impact of his work, we can compare it with the impact made by the
Linnean Society papers and the Origin. The papers had almost no impact;
they went virtually unnoticed. In his summary of the Society’s activities for
that year, the Society’s president, Thomas Bell, expressed regret that the year
had not been “‘marked by any of those striking discoveries which at once
revolutionise, so to speak, the department of science on which they bear’”
(cited in Oldroyd, Darwinian Impacts, 84). In a letter to Darwin in1864, Wal-
lace himself draws the appropriate inference. “As to the theory of Natural
Selection itself, I shall always maintain it to be actually yours and yours
only. You had worked it out in details I had never thought of, years before I
had a ray of light on the subject, and my paper would never have convinced
anybody or been noticed as more than an ingenious speculation, whereas
your book has revolutionised the study of Natural History, and carried away
captive the best men of the present age. All the merit I claim is the having
been the means of inducing you to write and publish at once” (More Letters
of Charles Darwin, 2:36). The modern historian of biology David Hull sec-
onds Wallace’s opinion. “If all Darwin and Wallace had done was to publish
their Linnean papers, it is very unlikely that biology would have been revo-
lutionized. These papers were mere sketches” (Science as a Process, 279). In
the Origin itself, in contrast, Darwin “scanned the wide range of phenome-
na that his theory had to explain and showed which cases it could handle
without any difficulty, which were doubtful cases, and which anomalies.”
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The result was that he “converted a promising sketch into a scientific
theory”

The rhythm of composition for the Origin peaked in the first edition.
After his two decades of preparation, there was one last phase of intensive
editing. Darwin heavily rewrote the whole manuscript once it was in
proofs. (Lyells wife had read the penultimate version and complained of
obscurities of expression.) The second edition, which appeared about six
weeks after the first, offered only some minor editorial polishing and can
reasonably be considered part of the compositional apex. After the second
edition, the apex was clearly past, and in subsequent editions Darwin’s fur-
ther work on his manuscript became counterproductive. He became entan-
gled with contemporary criticisms, and he undertook retrenchments and
elaborated qualifications in response to scientific criticism based on infer-
ences—about the mechanism of inheritance and geological time—now
known to be erroneous. The result is a diffuse expansiveness and a slight
blurring of the clear outlines of the argument. Accordingly, for this present
edition, I have chosen to use the first edition as a primary text, correcting it
against only minor copyediting revisions in the second edition.

vii. Darwin’s Use of Malthus

Since Darwin’s discovery predated that of Wallace by neatly two decades,
one cannot precisely characterize the case as one of “simultaneous” discov-
ery, but the timing is close enough, on a historical scale, to support the con-
tention that time was ripe for the discovery, that all the essential elements
were in place. One of those elements, the first-hand experience of a prac-
ticing naturalist in the wild, would have been available to relatively few
people at the time. The other elements were all publicly accessible and in
wide possession among an educated lay public for whom natural history
was a much more common and absorbing preoccupation than it is at the
present time. (Many a country parson, like Mr. Farebrother in George
Eliot’s Middlemarch, had his private cabinet of prize specimens.) And yet,
only Darwin and Wallace came across the idea, and they had an almost
identical experience of revelation. In both cases, the crucial, crystallizing
experience was that of reading Malthus’ Essay on Population.

Why was Malthus so important? In a word: food. In our own day, in the
affluent West, our main problem concerning food is that we have too much
of it and thus have to make strenuous efforts of restraint and disciplined
physical activity to avoid obesity. If we examine some of the contextual
material assembled in this volume, we shall realize how anomalous this pre-
sent situation is. In the passages from the Bible, Paley, Lamarck, Spencer,
Malthus, Lyell, and Wallace, one is forcibly struck by the preoccupation
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with hunger and death converging on the question of population. Even
God, at the end of the first chapter of Genesis, is concerned about food, and
everyone else is preoccupied with the question of burgeoning and unfeed-
able masses of reproducing organisms. This preoccupation will be the more
intelligible if we consider the conditions of life at the time. Famine was a
regular feature of life in England itself up until the beginning of the nine-
teenth century. Famines recurred often on the continent into the 1830s,
and in Ireland through the middle of the century. The 1840s in England are
commonly referred to as “the hungry forties,” and in Ireland, in the potato
famines of the late 1840s, hundreds of thousands of people starved to death.
In the early-middle decades of the nineteenth century, Dickens’ novels reg-
ister the prevalence of chronic hunger and malnutrition as a pervasive fea-
ture of life among large masses of the common people. Even well-fed peo-
ple like Darwin and Wallace could not help but perceive the pressure of
hunger in the population as a whole. Nonetheless, by presenting this phe-
nomenon as an arithmetical calculation, Malthus made it vividly and dra-
matically apparent to them in a way simple observation had failed to do.

Darwin and Wallace both were fine and experienced observers of
nature, but neither of them had actually, directly, observed the mass death
that accompanies each generation. For each of them, this was an inference
derived from the Malthusian calculation and transferred readily to animal
populations. Darwin and Wallace both instantaneously saw how it applied
across the whole animal kingdom. They simply had not registered it before:
if animal populations remain stable, and the numbers born to sets of parents
exceed two, the excess must be presumed to have died. Since the numbers
born do in fact regularly exceed the number of parents, the annual cycle
necessarily involves a holocaust, a vast dying, as regular as the clockwork
that serves Paley as a metaphor of benevolent providential design. If one
factors in heritable variation and takes account of the way these variations
affect survival and reproduction, the conclusion has a stunning simplicity:
natural selection.

Darwin’s use of Malthus presents us with an exemplary instance in the
history of scientific discovery. Darwin adopted Malthus’ specific arithmeti-
cal insight and incorporated it as a component of a much more complex
theory. This is a classic instance in the growth of scientific ideas, and it pro-
vides us with an occasion to compare two fundamentally different views of
science: (1) the social constructionist or Marxist view that any given scienti-
fic theory merely reflects the larger set of social, economic, and ideological
forces at work in the scientists’ world, and (2) the realist and objectivist view
that science constitutes a developing knowledge of the actual world.

Malthus saw human population as a homeostatic system, that is, a system
that sustained an equilibrium in numbers through an internal, self-regulat-
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ing mechanism. If people become better off, they produce more offspring.
If they produce more offspring, they starve, and the population remains sta-
ble. Darwin did not see evolution itself as a homeostatic system, but he
affirmed Malthus’ observation about the relative stability of population
sizes, and he extended that observation from humans to all populations.
The reproductive behavior of individual organisms has a predictable sys-
temic effect on the population. If, as Malthus maintains, the population of a
given species remains relatively stable in numbers over time, and if individ-
ual members vary in their ability to survive and propagate, and if those vari-
ations are heritable, then over time the population as a whole will change
in adaptive structure. Stability in the numbers of a population thus becomes an
integral logical component of an explanation for change in adaptive structure
in a population. Both the stability of population numbers and the idea of a
population as a self-regulating system are essential components of the
whole argument. As Ghiselin observes, “Seeing in Malthus how the inter-
action of individuals in the same species may be affected by the intrinsic
properties of each organism, and how there could be cumulative effects,
Darwin and Wallace were able to conjoin all the disparate elements into a
unitary system which constituted the theory of natural selection” (77). In
Darwin’s much larger formulation, that system includes both the element of
stability in numbers, taken directly from Malthus, and also the element of
adaptive change that results from the interaction of variation and differen-
tial reproductive success.

viii. Context of Discovery and Context of Verification

In terms of the philosophy of science, this account of the relation between
Darwin and Malthus is realist and objectivist in orientation. (In the modern
philosophy of science, the most prominent proponent of this orientation
has been Karl Popper.) In contrast, the social constructionist or Marxist
conception of Darwin’s theory presents that theory as an analogue to eco-
nomic competition and takes Malthus as a primary inspiration for the for-
mulation. Social constructionists treat Malthus as a source for an analogy
rather than a component of a logical and empirical structure, and they typi-
cally do not directly assess the empirical validity of Darwin’s theory.
Instead, they cast doubt on Darwin’s theory through a form of argument
that we can describe as guilt by association. Social constructionists reject
Malthus and capitalism on both moral and economic grounds; and they
present Darwin’s theory as itself a mere reflex of capitalist ideology. In this
way, Darwin’s theory can be presented as both scientifically arbitrary and
morally retrograde. (For a prominent example of this approach, again see
the biography of Darwin by Desmond and Moore.)
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John Maynard Smith is both a confirmed Marxist in his political orien-
tation and also a convinced Darwinian. Indeed, he is one of the two or
three most creative and influential evolutionary theorists in the latter half of
the twentieth century. His account of Darwin’s relation to Malthus can
serve to illustrate how a commentator can have an intelligent respect for
the objective validity of science but still also reasonably and plausibly assess
the way social context enters into the formation of scientific theories. He
comments on the “subtle processes whereby ideas derived from a study of
social relationships influence the theories of natural scientists,” and he notes
that “Darwin was consciously influenced by the ideas expressed by Malthus
in his Essay on Population” (Theory of Evolution, 43). Maynard Smith is by no
means sympathetic to what he takes to be Malthus’ own motive in writing
his book— “to justify the existence of poverty among a considerable sec-
tion of the population” —but he nonetheless acknowledges that Malthus’
main thesis is correct: “that animal and plant species, including the human
species, are capable of indefinite increase in numbers in optimal condi-
tions.” Maynard Smith has thus tacitly invoked the distinction between
“context of discovery” and “context of verification.” Whatever Malthus’
motives might have been, the only real question, from a scientific point of
view, is whether his observation is sound.

The distinction between context of discovery and of verification shapes
Maynard Smith’s assessment of Darwin’s relation to the larger social and
economic context in which he worked. Maynard Smith observes that “Dar-
win must also have been influenced by the fact that he lived in the era of
competitive capitalism, when some firms were improving their techniques,
and increasing in size and affluence, while others were going bankrupt, and
old crafts were dying out. It is unlikely that the concepts of competition
and the struggle for existence in nature would have occurred to him so
readily had he lived in a more static feudal society” The condition of soci-
ety makes Darwin more receptive to certain observations than he otherwise
might have been, but to say this much is not to say either that social condi-
tions wholly cause or control the formulation of Darwin’s theories, nor that
those theories are incorrect. Maynard Smith invokes certain social condi-
tions to explain, in part, how Darwin’s imagination might have been
primed or made ready for the observation of certain facts and the formula-
tion of certain ideas. To determine whether those observations and ideas
are in fact true, one must invoke specifically scientific criteria of judgment.

A serious effort to bring criticism to bear on the scientific validity of
Darwin’s theory must look either to the factual basis of his propositions,
their logical connection, or their implications for a variety of empirical
areas: genetics, biogeography, paleontology, comparative anatomy, and
embryology. If it turned out, for instance, that Malthus, Darwin, and Wal-

S0 INTRODUCTION

lace were wrong in assuming that population numbers tend to remain rela-
tively stable over time, and if they were wrong in the inference that many
more members of a given population are born than survive to reproduce —
if a population could expand indefinitely, without limitation through the
availability of resources—then one main element of Darwin’s theory
would collapse, and the whole complex of ideas would be invalid. Or, if
modern genetics had proven that heritable variations could not be sustained
beyond a few generations, again, the system would collapse. This was an
implication of the faulty inheritance theory of Darwin’s own time—the
idea of “blending inheritance” —and it presented one of the most serious
challenges to his system. And again, if Lord Kelvin had been right, and the
earth were only somewhere between twenty million and forty million years
old, the scale of geological time required by Darwin’s system would have
failed. If the catastrophist view of the fossil record had been vindicated
because paleontologists had turned up cases in which one whole animal
group was succeeded by a different group, suddenly and contiguously, with-
out any intervening forms, and with no possibility of migration, the idea of
“special creation” would have received strong vindication, and Darwin’s
system would have been seriously challenged. One can imagine, for
instance, an Australian discovery in which marsupials were suddenly sup-
planted, in the fossil record, for a period of a few thousand or million years,
then just as suddenly replaced by mammals of the more modern type, only
to be succeeded once again by Marsupials. This is not empirically impossi-
ble; it is consistent with the hypothesis of special creation; but it is altogeth-
er inconsistent with the theory of descent with modification by means of
natural selection. And of course, it never happened.

8. Darwin’s Evolutionary Psychology

The Descent of Man was published in 1871, twelve years after the publication
of the Origin, but the implications for man are a distinct and powerful part
of the initial inspirations that Darwin scribbled into his Notebooks in the
late 1830s (see this volume, pp. 465-68). In the introduction to the Descent,
Darwin explains that for diplomatic reasons he chose to avoid any extensive
consideration of human beings in the Origin, but that for the sake of his
integrity he had felt obliged to observe, toward the very end of the book,
that his theory had human implications. “In the distant future, I see open
fields for far more important researches. Psychology will be based on a new
foundation, that of the necessary acquirement of each mental power and
capacity by gradation. Light will be thrown on the origin of man and his
history” (in this volume p. 397). Following Darwin’s lead, most commenta-
tors cite this one passage as the only reference to man in the Origin, but they
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