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PREFACE

This volume is about the life, work and intellectual legacies of
Charles Darwin. The aim is to provide an accessible and up-to-date
guide to Darwin and his influence. As we explain more fully in the
Introduction, we have tried to meet the needs and interests of a wide
range of readers. In keeping with the Cambridge Companion series,
however, the emphasis is on Darwin as a thinker and on Darwinian
themes within philosophy.

It gives us great pleasure to express our warmest thanks to our
own editor at Cambridge University Press, Hilary Gaskin. We have
been indebted throughout to her guidance and encouragement. Our
gratitude is likewise profound to the contributing authors who have
joined in the project and seen it through to completion. We appreciate
especially their congenial, expert participation and their willingness
to adapt their presentations to the distinctive demands of a collabo-
rative volume. Our thanks go also to James Sumner for providing an
exemplary index.

This second edition retains all of the first edition chapters while
adding two that are new: one by Simon Blackburn and one by the
editors. Changes have been made to the Introduction, the Guide to
Further Reading and the List of References. Some contributors to the
first edition have taken the opportunity to amend their texts. We
are very grateful to Hilary Gaskin, the contributing authors and our
assistant Chris Renwick for all they have done to make this revised
Cambridge Companion volume possible in the Darwin bicentennial
year.

Jonathan Hodge and Gregory Radick

Centre for History and Philosophy of Science
Department of Philosophy

University of Leeds

xiii
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JONATHAN HODGE AND GREGORY RADICK

Introduction

I DARWIN AND PHILOSOPHY

Some scientific thinkers, while not themselves philosophers, make
philosophers necessary. Charles Darwin is an obvious case. His con-
clusions about the history and diversity of life — including the evo-
lutionary origin of humans — have seemed to bear on fundamental
questions about being, knowledge, virtue and justice. Are we differ-
ent in kind from other animals? Do our apparently unique capacities
for language, reason and morality point to a divine spark within us,
or to ancestral animal legacies still in evidence in our simian rela-
tives? What forms of social life are we naturally disposed towards —
competitive and selfish forms, or cooperative and altruistic ones?
Once we adopt a Darwinian perspective, moreover, how should we
respond to such venerable doctrines of the Western tradition as Aris-
totle’s essentialism, Descartes’ dualism of body and mind and Kant’s
rejection of the very possibility of a natural science of the mind?
The Cambridge Companion to Darwin aims to facilitate under-
standing of such issues. It provides an introduction to Darwin’s
thinking and to the various and often contentious uses made of his
legacies today. To serve these ends, the volume departs somewhat
from the precedents of earlier volumes in this series. The chapters
come in four clusters, two broadly historical and two broadly philo-
sophical. The first cluster concerns Darwin’s theorising, beginning
with a chapter on how the young Darwin acquired his distinctive
scientific outlook and preoccupations (Phillip Sloan) and conclud-
ing with an analysis of the arguments of the most important book
of Darwin’s maturity, On the Origin of Species (Kenneth Waters).
In between are chapters reconstructing the extraordinarily wide-
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2 JONATHAN HODGE AND GREGORY RADICK

ranging theorising recorded in the private notebooks that Darwin
kept in the late 1830s (Jonathan Hodge), followed by chapters track-
ing particular elements of that theorising over the whole of Darwin’s
life: generation, pangenesis and sexual selection (Jim Endersby); and
mind, morals and emotions (Robert Richards). The middle chapters
of this first part collectively serve, we hope, to correct treatments of
Darwin’s ideas on sex and mind as late, more or less expendable
- and, in the case of pangenesis, regrettable — additions to the
main Darwinian corpus. Understanding Darwin’s theories as Darwin
understood them means taking seriously all that Darwin took seri-
ously, unfamiliar and even uncomfortable as the enterprise might
sometimes be.

The second cluster of chapters enlarges focus to examine aspects
of Darwin’s theorising in relation to his setting, and the reception
and influence Darwin had in his own time. This more contextu-
ally engaged part of the volume begins with reflections on the old
Marxian view that the theory of natural selection is Victorian indus-
trial capitalism naturalised (Gregory Radick). The next two chapters
consider Darwin’s theorising in relation to two other aspects of his
Victorian matrix, its debates about the requirements of sound sci-
ence (David Hull) and the requirements of sound Christianity (John
Brooke). Darwinian enthusiasts in science and philosophy some-
times appear defensive and evasive about certain aspects of the larger
Darwin story, most obviously the historical connections between
Darwin’s writings and various political and social doctrines — Nazism
is the paradigm, of course — that invoked Darwinism in support of
their absurdities and atrocities. For the purposes of the present vol-
ume, it has seemed appropriate to include rather than exclude these
connections, examined here in a chapter on Darwin, social Darwin-
ism and eugenics (Diane Paul). This second part of the volume con-
cludes with a chapter, new to this second edition, which sketches
new directions for understanding the place of Darwin’s theorising
within the longue durée of Western intellectual traditions (Jonathan
Hodge and Gregory Radick).

Philosophical responses to Darwin now are as much to Darwinian
themes in present-day science as to Darwin’s own work. Accordingly,
the third cluster of chapters, on issues debated among philosophers
currently concerned with Darwin’s legacy, begins with an overview
of changes in evolutionary biology between Darwin’s time and ours
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Introduction 3

(Jean Gayon). The chapter that follows, on metaphysical and episte-
mological issues arising within contemporary evolutionary biology
(Elliott Sober), in turn sets the stage for a sequence of chapters on
how resources from that science are being taken up within partic-
ular branches of philosophy. In philosophy of mind, a Darwinian
perspective has seemed to help with some problems but not with
others —indeed, to have made some problems even more challenging
(Kim Sterelny). Similarly mixed views about Darwinism’s influence
are reported from the research fronts in moral philosophy and social
theory (Alex Rosenberg) and philosophy of religion (Michael Ruse).
Although these chapters do not hold back from passing judgment on
the current philosophical scene, they aim to provide surveys of the
state of discussion within the relevant communities.

The chapters in the fourth and final cluster, by contrast, are de-
liberately, unrestrainedly personal views of where such discussion
might be directed. This part of the volume offers examples of philoso-
phers making up their minds ‘live’ — and not always agreeing with
each other — over Darwinian alignments for philosophical enquiries
in the future. Daniel Dennett urges a more thoroughly Darwinian
interpretation of human creativity, suggesting how recent achieve-
ments in artificial intelligence can help us understand even our most
impressive mental processes as the mechanical processes they must,
for the Dennettian Darwinian, be. Owen Flanagan draws on recent
studies in the evolutionary anthropology of emotional expression
to sketch a synthesis of opposing ‘cognitivist’ and ‘non-cognitivist’
sides in a longstanding debate in metaethics. Simon Blackburn, in
a chapter new to this second edition, teases out the multiple affini-
ties between Darwin’s thought and that of the great patron of non-
cognitivism in moral philosophy, David Hume. And Philip Kitcher
closes the volume with reflections on how, in his own thinking
across the philosophical board, Darwinian perspectives have enabled
insights without, however, providing all the answers.

This array of chapters does, we hope, provide a balance between
the more enduring and the more ephemeral themes in Darwinian
discussions through the decades. It provides, too, for mutual illumi-
nation between older and newer versions of the enduring themes.
So, for example, the reader will find Robert Richards on how Darwin
dealt with emotions and ethics, together with Owen Flanagan on
how recent Darwinian studies of the emotions clarify the meaning
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4 JONATHAN HODGE AND GREGORY RADICK

of ethical statements. John Brooke tells of Darwinism and theism in
the Victorian context, and Michael Ruse of Darwinism and theism
today. Diane Paul looks at the relations between Darwinism and the
old eugenics, while Philip Kitcher asks whether Darwinism can help
us find a moral path through the new eugenics.

This companion aspires, then, to be introductory and synoptic,
suited to any reader, whether philosopher or not, who is interested
in Darwin. Nevertheless, the volume is specially adapted to the dis-
tinctive concerns of philosophers. The emphasis throughout is on
concepts, contexts and controversies. As such, the volume cannot
pretend to omniscience. Nor does it present authoritative consen-
sus. On the historical side, there are divergences between those who
see Darwin as a Romantic, and those who see him, at least as much,
as a child of the Enlightenment. On the philosophical side, there are
some who see limits to what philosophy can gain from Darwinian
resources, and others who see no limits whatsoever.

II DARWIN, THE TREE OF LIFE
AND NATURAL SELECTION

As an introduction to the first two clusters of chapters, it will be
appropriate here to sketch the shape of Darwin’s life and work. Born
in England in 1809, Darwin had a privileged, private, local schooling.
His father was an exceptionally wealthy and unusually free-thinking
doctor, a prominent figure in the town of Shrewsbury, county seat of
Shropshire, some hundred and fifty miles north and west of London.
Darwin’s schooling was followed by five years at university: two
years’ training in medicine at Edinburgh University; then, after a
change of ambition, three years at Cambridge University, studying
that mix of subjects, mainly geometry, theology and classical
literature, which then prepared one for a career in the Anglican
church. Next came five years going round the world as a naturalist on
HMS Beagle. Returning in 1836, Darwin — no longer wanting to be
a clergyman and in any case too well off to need to work - lived for
five years in London, where, in a series of notebooks, he developed al-
most all the theoretical insights he would later publish over the rest
of his life. Finally, from 1842 until his death in 1882, Darwin lived
in a Kentish village some sixteen miles south and east of London.
For many years he did not go into print with what would be his most
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famous, even notorious theory, the theory of the origin of species
by means of natural selection. In 1858, the biogeographer and spec-
imen collector Alfred Russel Wallace sent Darwin an unpublished
sketch of a very similar theory. Darwin then prepared an abstract
of the big book he was still in the process of writing. The abstract
appeared as On the Origin of Species, published in November 1859,
while Darwin was hiding from the public in Ilkley, a spa town in the
West Riding of Yorkshire.

The Origin expounds Darwin’s general account of what would
soon be called organic or biological evolution. Almost all of his sub-
sequent, more specialised studies, such as The Variation of Animals
and Plants under Domestication (1868) and The Descent of Man, and
Selection in Relation to Sex (1871), can be read as amplifications or
applications of the Origin’s two main proposals. The first was that all
the species that have ever lived on earth may form a single tree of life.
Any group of similar species — the gull species, say —is descended, in
irregularly branching divergences, from a single, common ancestral
species; and, further, all the bird species likewise are descended from
a more remote single ancestral stock. Indeed, all animal and plant
species may share a common ancestry when traced back sufficiently
far in time. The second proposal was that natural selection has been
the main cause or agency responsible for all this divergent, adaptive
and progressive change from ancestral to descendent species: diver-
gent in that many very different species often descend from a single
ancestral one; adaptive in that, in the course of divergence, the ducks,
say, have been fitted to diving and the hawks to swooping for their
food; progressive in that adaptation has generally entailed speciali-
sation, so that higher animals have more specialised parts — mouth
parts and locomotive limbs where their oldest ancestors absorbed
nutrients and moved themselves with their whole bodies.

Darwin called natural selection by that name to indicate an anal-
ogy with the selective breeding by humans of domesticated animals
and plants, or artificial selection. This analogy, built up over the
first four chapters of the Origin, deserves special attention, as the
rest of the book amounts to a series of defences and applications of
it. Roughly speaking, the first chapter, on ‘variation under domesti-
cation’, has two halves. (Page references in what follows are to the
first edition of the Origin.) In the first half (7-29), Darwin argues
that, when humans domesticate a species, new conditions of life are
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6 JONATHAN HODGE AND GREGORY RADICK

imposed upon that species, causing much new inheritable variation.
In the second half (29—43), Darwin shows how human breeders have
taken advantage of this inheritable variation, selecting for breeding,
over successive generations, those organisms that happen to vary in
desirable directions. Though the individual variations are slight —
colouring slightly deeper, racing speed slightly faster, and so on -
their gradual accumulation eventually results in new varieties, more
closely matched to human needs and desires.

The next chapters shift the argument from domesticated plant and
animal breeding to nature. The topics of inheritable variation and its
selective accumulation are now dealt with separately. In the second
chapter, on ‘variation under nature’, Darwin argues that, in nature
too, there are changing conditions and hence variation, but the vari-
ations are much less plentiful than on the farm. In the third chapter,
on the ‘struggle for existence’, he argues that, due to competitive
struggle, inheritable variation accumulates selectively in nature too,
but with the result that, over long stretches of time, much greater
changes can be achieved than on the farm.

For the modern reader, one of these farm-to-nature moves is easier
to assimilate than the other. Textbook versions of Darwinian theory
still often include something about the small selectional achieve-
ments of the stockbreeder in comparison with the larger outcomes
of fitness differences in nature. Much harder to understand nowadays
is why Darwin fusses over the effects of domestication on variation
versus the effects of natural environmental changes on variation.
Even less comprehensible, from the point of view of the present,
is why Darwin assumes variation under domestication to be more
extensive than variation under nature.

Here we need to take account of some bygone biology. Unlike bi-
ologists today, and indeed unlike some biological thinkers at the
time, Darwin believed that variation was the exception, not the
rule (43). Other things being equal, offspring resemble their parents.
In Darwin’s view, when offspring do not resemble their parents, it
is because the parents’ reproductive systems have suffered some
sort of disturbance, due to changes in the conditions of life. How
changed conditions disturb reproductive functioning Darwin does
not claim to know — though he is prepared to conjecture that it has
something to do with nutrition (7). But, he argues, once reproductive
functioning has been thus disturbed, then, if viable offspring can
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Introduction 7

be produced at all, they will vary. If conditions remain unstable (as
under domestication), this variability will continue for generations
to come. At least some of the variations will be, or will become,
hereditary. As to why an organism varies in one way rather than
another — a topic treated at length in the fifth chapter — Darwin
argues that anumber of causes come into play, including inheritance,
reversion to ancestral characters, the effects of use and disuse, and
the direct action of the environment.

From Darwin’s perspective, domestication is an extreme and
sustained change in a species’ conditions of life. The challenge
he feels is thus to show that in nature too, albeit on a smaller
scale, changed conditions have caused variation. The second chapter
takes up this challenge. Here Darwin attempts to show that, while
variation is less extensive in nature than on the farm, nevertheless
it is more extensive than many naturalists at the time suspected.
He attributes the underestimate of variation in nature in part to
the fact that taxonomists, devoted to describing the essential
features of species, ‘are far from pleased at finding variability in
important characters’ (45). Especially significant, in his view, is that
such natural variation is most abundant in groups containing large
numbers of species, exposed to the greatest range of conditions of
life. Variability persists where it has prevailed in the past. Hence
species belonging to larger genera tend to have more varieties than
species belonging to smaller genera — a pattern utterly mysterious
on the view that species are the products of isolated acts of
creation. For Darwin, varieties are but ‘incipient species’ (52), while
species are but ‘strongly-marked and well-defined varieties’ (55).
Furthermore, as Darwin argues later, since ‘geology plainly proclaims
that each land has undergone great physical changes’, organisms in
the past must indeed have experienced changed conditions of life,
and as a result ‘varied under nature, in the same way as they gen-
erally have varied under the changed conditions of domestication’
(468).

In the third chapter, Darwin identifies the struggle for existence
as what ensures that inheritable variation in nature accumulates
selectively and so adaptively. According to Darwin, citing the prece-
dent of the political economist Thomas Robert Malthus, there is
a natural tendency for each species to increase in number geomet-
rically. But there are also many checks on this tendency, such as
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food scarcity, predation, unfavourable changes in climate, disease
and competition with other species. As a result, there is a strug-
gle, more and less metaphorical, to survive and reproduce. Darwin
emphasises how dense is the economy of nature, with each species
tending to expand to the utmost, at the expense of other species. He
compares the ‘face of Nature’ to ‘a yielding surface, with ten thou-
sand sharp wedges packed close together’ (67) - that is, each organism
and species competes to drive itself as fully as possible into the envi-
ronment, exploiting resources and so increasing in numbers. Among
the intense, complex and interlocking relationships relating organ-
isms to one another and their environmental conditions, it is the
organism-to-organism relationships that matter most. Competition
between individuals that are most alike will be strongest.

At the beginning of the third chapter, Darwin indicates briefly
how inheritable variation and the struggle for existence combine to
adapt species to their environments:

Owing to this struggle for life, any variation, however slight and from what-
ever 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 . . . . 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. (61)

Darwin discusses the principle more fully in the fourth chapter,
on ‘natural selection’. The main contributions of this chapter are
twofold. First, Darwin systematically compares artificial with nat-
ural selection, arguing for the greater power of the latter to modify
species. Over centuries, human breeders have diversified and adapted
distinctive breeds of domesticated species. Nature has millions of
years to work, and is more precise and more comprehensive as a
selector, discriminating between the smallest differences.

As Darwin’s analogical reasonings here have long been controver-
sial, it is worthwhile setting out his understanding of how the rele-
vant comparisons and contrasts worked together. The comparisons
made between natural and artificial selection are sometimes rela-
tional, sometimes intrinsic. Gloves and socks are relationally alike,
gloves having the same relation to hands that socks have to feet. A
red brick and a red fruit are intrinsically alike in colour. For Darwin,
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natural selection has the same causal relation to wild species for-
mation as artificial selection has to domestic breed-making. What
is more, this proportion alternates, as philosophers say; so natural
selection is to artificial selection as wild species formation is to do-
mestic breed making. None of these proportionalities entails or pre-
supposes any intrinsic similarities between the two processes; and
so Darwin gives independent reasons for natural selection’s being
the same kind of causal process as artificial selection. For Darwin,
then, natural selection is intrinsically like artificial selection, but
very different in degree, because so much more prolonged, exact and
all-encompassing in its selective actions. He also gives independent
reasons for wild species formation being alike in kind but different in
degree from domestic race formation. In accord with these matching
contrasts in degree, the greater causal power, natural selection, is ca-
pable, he argues, of those proportionally greater effects: wild species
formations. A complete account of Darwin’s analogical reasonings
about selection, natural and artificial, requires, therefore, an appre-
ciation of the comparisons and contrasts he was making between
these causes and between these effects: relational and intrinsic com-
parisons and contrasts, and comparisons and contrasts in kind and
in degree.

Second, having made his case for the existence and powers of nat-
ural selection, Darwin next relates natural selection to the branching
tree of life, via extinction and the principle of ‘divergence of char-
acter’ (111). For Darwin, extinction is an inevitable consequence of
ever better adapted varieties or species arising through natural se-
lection. Since nature is at all times fully inhabited, new kinds of or-
ganisms can emerge only by displacing pre-existing ones. And since
competitive struggle is often most intense between similar kinds
of organisms, an emerging variety or species will often drive to rar-
ity and then extinction those varieties or species nearest to it in
structure, constitution and habits. At the same time, the more the
descendants of a common ancestral species diverge from one another
in these respects, ‘by so much will they be better enabled to seize
on many and widely diversified places in the polity of nature, and
so be enabled to increase in numbers’ (112). Darwin goes on to com-
pare the diversification of species in a region to the specialisation of
organs in a body. Just as a greater ‘physiological division of labour’
(115) brings more efficient functioning, so, Darwin argues, a greater
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diversification of species enables a region to support larger numbers
of organisms.

In later editions of the Origin, Darwin added a section to this
chapter entitled ‘On the Degree to which Organisation Tends to
Advance’. Here he deals with an apparent difficulty for the claim
that natural selection produces progressive change. If the claim is
true, why are there still so many unspecialised organisms around?
Darwin’s answer, in effect, is that natural selection produces greater
specialisation other things being equal — and other things are not al-
ways equal. To increase specialisation or, in Darwin’s terms, advance
organisation, natural selection requires both suitable variation and
propitious conditions of life. But sometimes more highly organised
variants simply do not arise in a particular lineage. Even when they
do arise, low organisation is sometimes more adaptive than high
organisation.

There is of course more to Darwin’s arguments in these chap-
ters. In Kenneth Waters’ analysis of the reasoning in the Origin, he
explores in detail how the analogy between artificial and natural se-
lection works, and how it relates, or does not, to the rest of the book.
But even this sketch will suffice to explain why Darwin’s theorising
was controversial and consequential — especially when extended to
the case of our own species.

III DARWIN AS THEORIST AND MAN OF IDEAS

Large, even ideological, disagreements have led to differences over
the interpretation of Darwin’s life and work. And the detailed re-
sults of specialist scholarship do not always resolve the resulting
controversies. This volume does not rise above these controversies.
On one issue, especially, it takes sides. Darwin is often portrayed
as a naive, innocent, school-boyish, outdoor, nature-loving traveller
and collector, whose theories emerged from lucky meetings of his
genius with exceptional observational opportunities. This Darwin
was a naturalist, a man of science, but not a man of ideas, not —
to pick a provocative anachronism - an intellectual, a thinker join-
ing in the larger, collective life of the mind of the age. Follow-
ing Darwin’s own lead, his family have often perpetuated this por-
trayal. It fits well with a Wordsworthian strain in English (but not
Scottish) national preferences for certain kinds of cultural heroes; and
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it fits, too, with a current trend in the historiography of science: the
cultural materialism that demotes theory to make bodily practices
primary.

These older and newer presumptions are well worth countering,.
For despite divergences on many issues, Darwin scholars are now
agreed that all such interpretations can only mislead. Darwin was
indeed a man of ideas, a thinker, even at times, yes, a philosopher in
our sense and not just in the older sense of a man of science (‘philos’
in that older sense being his nickname on the Beagle). What is more,
for Darwin and many others, theorising was a prime bodily practice,
one done with the brain. So - and this bears directly on this volume —
there is no paradox about how someone presumed to be so at odds
with our standard notions of a philosopher could nevertheless leave
writings that have intrigued many philosophers. To lose this paradox
is to lose an iconic stereotype of Darwin, long cherished in scientific
and literary circles; but the stereotype is an interpretation with no
claim on immunity from revision.

One source of this stereotype can introduce the revisionist chal-
lenges any intellectual biography of this intellectual would have
to engage. For Darwin has often been assimilated to the ‘Anglican
parson-naturalist’ tradition exemplified in the eighteenth century by
Gilbert White of Selborne. The assimilation makes decisive Darwin’s
undergraduate life at Cambridge, where, as at Oxford, only Anglican
clerics could be professors, and it privileges his mentor there, the
Reverend John Henslow, placing this mentor in this tradition. The
assimilation fails, however, for two reasons. First, Henslow in his
early geology, as in his botany, was far from that tradition, working
as he was at importing to Cambridge the science of such French sa-
vants as Georges Cuvier and Augustin de Candolle. Second, before
Darwin was at Cambridge he had been enduringly influenced by
Edinburgh naturalists who were often not clerics but medics, and -
in Robert Grant’s case especially - often allied with other French
savants who were alien to Anglican naturalists.

Even these brief remarks can show that a comprehensive and criti-
cal understanding of the young Darwin’s many mentors can confirm,
as Phillip Sloan’s chapter here does, that a concern with general the-
ory was intrinsic to his character as an apprentice man of science
even before he boarded the Beagle; and that this concern was en-
hanced by his reading, reflecting and writing of the five voyage years
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no less than by the decades thereafter. For his family, and then his
Edinburgh and Cambridge mentors, had nurtured not only his practi-
cal skills but the intellectual ambitions soon to be nourished by such
exponents of high theory as Alexander von Humboldt, John Herschel
and Charles Lyell.

The presence among Darwin’s early mentors of Humboldt and
Herschel can keep us from identifying Darwin, as an intellectual, too
exclusively with the theory of natural selection as presented in the
Origin. The notebooks of the late 1830s are invaluable for the same
reason. For the three series of notebooks were explicitly devoted to
three domains: the earth, life and mind; and all three domains stay in
play for the rest of Darwin’s career. On each of these three, moreover,
Darwin consistently concerned himself with the most general and
abstract issues of the day. He committed himself to the consensus
he found between Lyell and Herschel (an astronomer and physicist,
not geologist as such) on how geology could be both inductive and
systematically theoretical as a science. In doing so Darwin became
the only prominent geologist ever to embrace fully Lyell’s contro-
versial teachings on this question. Darwin’s inquiries into the ‘laws
of life’ were grounded in persistent comparing and contrasting of
sexual and asexual reproduction, of individual and colonial (or ‘as-
sociated’) life, and of durationally limited and unlimited life. When
relating human and animal reason, instinct, habit, will and emotion
to conscious and unconscious mental activity, he came out against
Locke’s rejection of innate ideas, favoured Hume’s associationism in
some contexts, learned from but then disagreed with Paley’s and
others’ utilitarian ethics, while committing himself to material-
ism and determinism in understanding relations between mind and
brain.

Such swift samplings of the range, self-awareness and abstract
character of Darwin’s theorising about the earth, life and mind show
that, although not canonically a philosopher, he was leading the kind
of intellectual life that calls for the kind of intellectual biography
that is appropriate to a Descartes, a d’Alembert, a Freud or a Chom-
sky. What is more, an intellectual-biographical task of this kind
would have to include typings and placings for Darwin’s thought.
Here complexities abound thanks to the plurality and diversity of
Darwin’s teachers, sources and convictions. As Robert Richards ar-
gues in his chapter here, insofar and as long as Darwin was being
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inspired by Humboldtian precedents above all others, it is natural
to link him to early German Romanticism. However, as Lyell’s fol-
lower, Darwin can be seen as descending no less directly from the
late Scottish Enlightenment. If one concentrates on some chapters
of the Origin, then Darwin seems to be practising what William
Whewell had preached in his philosophy of consilient inductions;
while if one takes in the ‘one long argument’ of the book as a whole,
he seems to be following the very teachings of Herschel and Lyell
on true causes (verae causae) that Whewell’s views were designed to
replace. If one focuses on Darwin’s relating of structure to function
in orchids, then he seems to take organisms to be like man-made ma-
chines; but when writing of nature generally he appears to avoid the
eighteenth-century choice between a soul-less clock or an animated
organism as the best model for the world as a whole; representing na-
ture, rather, as an array of English landed estates, sites for divergent
selective breedings, or as a wild version — scene of colonial inva-
sions and conquests, native defeats and extinctions — of the British
Empire, itself conceived, perhaps, as the largest English landed estate
of all.

Faced with all these complexities in relating all of Darwin’s think-
ing to its many immediate contexts and antecedents, it is tempting
to seek simplicity in synoptic theses about the very long run from an-
cient to modern times. Can Darwin’s thought not, after all, be iden-
tified, ultimately, as science’s final, triumphant confrontation with
the Hebrew cosmogony of Genesis or with the Greek cosmogony,
Plato’s Timaeus, most congenial to nearly two millennia of Jewish,
Christian and Islamic monotheism? Not surprisingly, the chapters
in the present volume that address this question do not aid and abet
such searches for historical and philosophical simplicity, any more
than they encourage attempts to reduce all Darwin’s thinking to
some single achievement or programmatic prospect.

IV FROM PHILOSOPHICAL NATURAL HISTORY
TO PHILOSOPHICAL NATURALISM

Darwin thought of himself as a ‘philosophical naturalist’; as, that
is, a scientific student of natural history — of geology, botany and
zoology — where being scientific meant being concerned with gen-
eral causal and explanatory theories, and not merely with observing,
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collecting, describing and classifying. In our day, many philosophers
are engaged in agreeing and disagreeing with a position known as
‘philosophical naturalism’. This volume concludes with a quartet of
chapters by Daniel Dennett, Owen Flanagan, Simon Blackburn and
Philip Kitcher, contributing — not always consensually — to current
debates over roles for Darwinian resources in the future of philo-
sophical naturalism.

The links between philosophical natural history in Darwin’s
generation and philosophical naturalism in ours are sometimes
straightforward, sometimes not. Some scientific theories proposed in
Darwin’s generation made reference to a supernatural realm — for ex-
ample, those theories interpreting the unity of structure in the body
plans of vertebrates as grounded in a formal archetype that was itself
an idea in God’s mind. Darwin’s theories, most obviously his theory
of descent with modification by means of natural selection, made no
such overt references to the supernatural. In that sense, his theories,
like others of the day, were naturalistic rather than supernatural-
istic. Today’s philosophical naturalism continues and extends such
subsumings of phenomena within nature - for example, by attempt-
ing to trace human ethical values, not to a Divine Will, but to human
evolution.

The new philosophical naturalists have other aims that do not
map at all straightforwardly on to Darwin’s aims, however. Philoso-
phers of a generation or two back, especially in the Anglophone
world, often contrasted the natural sciences with, on one side, the
formal sciences of logic and mathematics, and, on the other side,
ethics. It was said that, where the natural sciences were descriptive
and explanatory, the formal sciences and ethics were prescriptive and
normative (although it was usual to distinguish sharply between the
normative principles of logic and the norms inherent in ethical val-
ues). Philosophy itself was often located with the formal sciences,
rather than with the natural sciences. Moreover, impassable barriers
were held to exist between the natural-scientific and the formal, and
between the natural-scientific and the ethical.

Philosophical naturalism often defines itself as doing away with
such barriers. It is committed to the continuity, if not the out-
right merging, of the natural sciences with all other kinds of judge-
ments and themes, including the theories of philosophy itself. On the
modern philosophical-naturalist view, there are no reasons for
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supposing in advance that the findings of the natural sciences will
prove useless to other areas of enquiry. The natural sciences are,
therefore, allowed to serve as sources of insight on any topic the
philosopher may be investigating, and as resources for philosophy
itself.

So far as these recent issues were none of Darwin’s concern, his
philosophical natural history was distinct from the new philosophi-
cal naturalism. Moreover, the attempt to subsume the human mind
within nature is now carried out on distinctly post-Victorian terms.
According to one popular view, the mind is to the body as computer
software is to computer hardware. To have a mind is thus to be run-
ning a programme. Of course, comparing people to machinery is an
old strategy for naturalising the mind, for, although machines are
artefacts, they are not mysterious or miraculous. Once it was clocks
or telephone exchanges that provided the leading comparisons. Now
it is computers. We can call this general sort of naturalism about
the mind ‘machinism’, and the newer variety ‘computationist
machinism’.

Machinism is distinct from a second strategy for naturalising the
mind, exemplified in Darwin’s work: to insist that people are ani-
mals, and that the study of human minds rightly falls within the
biological sciences. We can call this ‘biologism’, and the Darwinian
variety ‘Darwinian biologism’. For modern philosophical naturalists,
some integration of these two latter-day varieties of naturalism about
the mind, computationist machinism and Darwinian biologism, has
often seemed irresistible. In several of the later chapters in this vol-
ume, and most explicitly in Daniel Dennett’s chapter, the success
of that integration is taken for granted. The legacy of Alan Turing,
the mid-twentieth-century founder of modern computational the-
ory, has, it seems, combined with the legacy of Charles Darwin to
naturalise the mind wholly.

Can this be right? Should philosophical naturalists accept that it
is really Turing and Darwin all the way up and all the way down
in matters mental? Two observations in particular suggest caution.
First of all, computationist machinism - known in its more un-
qualified versions as ‘strong AI’ (for ‘Artificial Intelligence’) - is a
controversial, minority view in psychology; while Darwinian the-
ory enjoys a secure consensus in biology. Second, computationist
machinism is itself a blend of two doctrines, computationism and
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machinism, which, from a historical vantage point, appear ill at ease
not only with each other, but, in fundamental ways, with Darwinian
biologism.

Although computers are a twentieth-century invention, compu-
tationism is much older, descending from Newton’s contemporary
Leibniz (and, arguably, more remotely from the Pythagoreans).
It holds that everything is rationally intelligible only in so far as
it instantiates mathematical rules and ratios. As understood by
Leibniz and his followers, computationism was explicitly hostile to
all versions of materialism. By contrast, machinism was constructed
in the eighteenth century, by La Mettrie and others, as a new
materialism, opposed to anything like the computationist heritage.
For the machinists, cogitating humans were but more complex
versions of the automata then delighting French savants. Seen
against this background, computationist machinism is an unpromis-
ing hybrid of divergent doctrines.

Historical awareness likewise casts doubt on the attempt to unite
either of these doctrines with Darwinian biologism. As is well
known, Darwin was a materialist about the mind, believing that
the organisation of the brain caused mental functioning. If we grant
that Darwinian biologism follows Darwin in his materialism, then
computationism, with its anti-materialist commitments, looks an
unlikely partner. Machinism, although materialist, appears no more
readily integrated, for Darwin’s materialism was, again, biologistic —
originating not with the machinists such as La Mettrie, but with
medical writers such as Cabanis, who compared the brain to other
living organs rather than non-living machines.

What such considerations suggest, in sum, is that Darwinian biol-
ogism may fit at best uneasily with both sides of a residual dualism
in computationist machinism, a dualism of algorithmic software and
mechanical hardware. Harnessing Turing and Darwin together may,
then, raise as many challenges as it resolves. The unresolved chal-
lenges include taking seriously consciousness and the emotions. Like
Darwin himself, the first psychologists who drew on his work — most
notably William James — never segregated cognition from either con-
scious awareness or emotive feelings. By contrast, in strong Al, as in
the cognitive psychology of the 1960s and 1970s as a whole, there
was hardly more engagement with these two topics than there had
been among the behaviourists. Recently, however, consciousness
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and the emotions have returned as central concerns for philosophers
and psychologists. In the light of these developments, Darwinian
agendas for naturalising the mind look newly appropriate, even as
Darwin-Turing integrations become more difficult.

We offer these reflections in the spirit of one of the main messages
of this volume: that Darwinism is a protean phenomenon. There has
never been a single best interpretation of Darwin’s ideas or their im-
plications. All new orthodoxies should be examined with scepticism
fortified by a sense of history. This companion to Darwin does not
therefore ally itself with a cliché that has carried over from the twen-
tieth into the present century: that, with Marxism and Freudian-
ism dead, but Darwinism alive and well, biological views of human-
kind remain the sole surviving options. Among other defects, any
such view begs too many questions: after all, there are plenty of
prominent philosophers, and by now not just in France, who have
responded to the supposed deaths of Marxism and Freudianism by
turning to Nietzsche rather than Darwin as a nineteenth-century
ancestor. Little is to be gained from attempts to secure privileged
dominion for Darwinian perspectives. In offering a sample of his-
torical and philosophical interpretations of Darwin and Darwinism,
this volume seeks rather to promote better informed debate about
Darwin and his influence — what it has been, and what, in a future
full of other philosophical options, it should be.
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1 The making of a philosophical
naturalist

The law of the succession of types, although subject to
some remarkable exceptions, must possess the highest in-
terest to every philosophical naturalist.*

When Charles Darwin penned these lines in 1837, he was twenty-
eight years old, fresh from the Beagle voyage, and a self-described
‘philosophical naturalist’. As such, he was engaged neither in natu-
ral history nor in natural philosophy. Natural history, in the tradition
of the Swedish botanist Linné (Linnaeus), concerned the systematic
ordering of animals and plants and the discovery of new species. Nat-
ural philosophy, in the tradition of Descartes and Newton, concerned
the search for general physical laws. Darwin was aligning himself
with investigators whose work fell outside these traditions. Some
were interested in a comparative anatomy based on ideal forms — the
so-called ‘transcendental’ anatomists, such as the French zoologist
Etienne Geoffroy Saint-Hilaire and his Scottish disciple Robert Knox.
Others, such as the geologist Charles Lyell, were interested in build-
ing comprehensive theories about the earth and its inhabitants.?
Philosophical naturalists spoke of various ‘laws of life’. They
debated the existence of laws, for example, said to relate taxo-
nomic groupings in regular circular arrangements, as in the so-called
quinarian system, or to govern organic functions such as the devel-
opment of the embryo. Another law under discussion was the law
of the succession of types. In different areas around the world, it
seemed, living species had replaced extinct species of the same kind
or type. Living armadillos in South America, for instance, had appar-
ently replaced the armadillo-like creatures fossilised in the rocks of
that continent. In the 1830s, patterns like this one, at once biological
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and geological, were attracting attention from leading geologists and
palaeontologists.

The young Darwin aspired to discover and explain such patterns.
Combining the interests of the comparative anatomists and the
theoretical geologists, he sought to integrate geology, the study of
the distribution of plants and animals (biogeography), and the causal
analysis of the processes of biological change. This ‘philosophical’
perspective was in place before he formulated his evolutionary the-
ory, and provided crucial preconditions for its later development. In-
deed, when he wrote in the late 1830s about the succession of types,
he had already found the causal explanation he would set out, more
than twenty years later, in the Origin of Species (1859): that living
and extinct species often belong to the same type because they share
a common ancestry.3

I EARLY SCIENTIFIC INTERESTS

The outline of Darwin’s early life, sketched many times, including
twice by himself,4 begins with his birth in Shrewsbury in February
1809, the fifth of six children born to Robert Waring and Susannah
Wedgwood Darwin. The Darwins’ world was one of wealth and
privilege, filled with visits to family, country-house balls and
matchmaking. The wealth came from both sides of the family, as
did the intellectual ambience in which Darwin grew up. From his
father, a physician trained at both Leiden and Edinburgh, Charles
absorbed something of the ethos of the Scottish medical tradition,
in particular its philosophical materialism about life and matter.
Equally unorthodox religious and scientific doctrines, including the
transmutation of species, had been publicly manifest in the writings
of his famous — even notorious — grandfather, the natural philosopher
and minor poet Erasmus Darwin. Counterbalancing these tendencies
were Charles’ mother and his three older sisters Marianne, Caroline
and Susan. From them Darwin acquired a Unitarian sensibility that
acknowledged a Creator, though not the divinity of Jesus Christ.
These different influences from the male and female sides of his
family helped define the complex relation he had to conventional
religion to the end of his life.

At the age of eight, Charles was enrolled in the school of the local
Unitarian minister, the Reverend George Case. Following the death
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of his mother in 1817, Charles boarded nearby at the prestigious
Shrewsbury School, then under the direction of Samuel Butler. In
later life, Darwin recalled the seven years he spent at the school with
disgust, characterisingits classical education as the nadir of his intel-
lectual development.’ Nonetheless, it was there that the boy’s pre-
cocity and interest in scientific subjects first came to light. Always a
passionate collector, he was introduced to more systematic scientific
enquiry by his brother Erasmus Alvey. Five years older than Charles,
Erasmus had preceded him at Shrewsbury School. After graduation,
Erasmus pursued the family medical profession through a new elite
route that began with admission to Christ’s College, Cambridge, and
to the new medical curriculum instituted by John Haviland. As part
of this curriculum, Erasmus attended the chemical lectures of James
Cumming, who taught the new chemistry of Antoine de Lavoisier
and Humphry Davy. Erasmus also attended the mineralogy course of
the Reverend John Stevens Henslow, later to become Charles’ men-
tor. Well before Charles himself arrived at Cambridge, he thus ac-
quired from its teachers, through Erasmus, a taste for ‘philosophical’
pursuits. Together, Charles and Erasmus created their own makeshift
chemistry laboratory at Shrewsbury, in which they carried out an
array of chemical experiments during school holidays, replicating
those enacted in Cumming’s lectures. Nearly all of the very earliest
surviving letters to Charles are instructions sent from Cambridge
by Erasmus, detailing glassware and chemicals to be purchased in
preparation for their joint chemical enquiries.

II STUDIES IN EDINBURGH

Following his own graduation from Shrewsbury School, in autumn
1825, at the age of sixteen, Charles travelled with Erasmus to
Edinburgh to begin the study of medicine at Edinburgh Univer-
sity medical school. Whereas Erasmus was attending Edinburgh to
complete the external degree requirements for the MD in the new
Cambridge medical curriculum, their father had decided, in Charles’
case, to omit the Cambridge preparation, and enrol him directly in
medical school. Rooming together during this first academic year,
the brothers read widely in the literature of medicine and natural
philosophy, and were soon collecting and studying the marine in-
vertebrates abundant along the shores of the nearby Firth of Forth.
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The standard view of these years, drawn largely from Darwin’s
Autobiography, has emphasised Charles’ disaffection with his med-
ical studies. But letters and other documents from the time reveal a
much more complex picture. Edinburgh was, after all, still known as
the ‘Athens of the North’, and was a place of active controversy over
the latest medical and scientific developments, including those that
were flooding in from the Continent. Although Charles (and many
others) were bored with the famously dreadful lectures of some of his
professors, there were several features of the university environment
that engaged a young man with precocious scientific interests.

There were opportunities, for example, to advance in chemistry;
and in the first term, Charles enrolled in the demonstrative lecture
course in chemistry given by Thomas Hope, successor to the chair of
chemistry formerly held by the great Joseph Black. Charles enjoyed
Hope's lectures very much.® In Hope's lectures he was also exposed to
the controversial geological theories of Edinburgh’s James Hutton.”
Hutton had opposed the so-called ‘Neptunist’ geological theories of
the German mineralogist Abraham Werner. For Hutton, it was not
the action of water, but the effects of heat, that formed the geological
strata. Such was his enthusiasm for Hope’s lectures that Charles
remained in Edinburgh after Erasmus’ graduation in spring 1826, in
order to complete Hope’s second series of ‘very good Lectures on
Electricity’, reviewing, among other things, the electrical theories
of Charles Dufay and Benjamin Franklin, and the results of recent
galvanic experiments on organisms.®

In his second year at Edinburgh, Charles’ interests shifted deci-
sively away from medical study to more theoretical interests in nat-
ural history. In autumn 1826 he enrolled in the intensive, five-day-
a-week natural history lectures given by the chairholder in natural
history, Robert Jameson. From these lectures, Charles learned about
such matters as classification, fossils and the local geology. Around
this time he also met the comparative anatomist Robert Edmond
Grant, then working as an assistant to Jameson on excursions with
students along the beaches and the nearby hills — the most proba-
ble context for the meeting of Grant and the young Darwin. It was
Grant who had introduced the controversial theories of the French
zoologists Geoffroy and Jean-Baptiste de Lamarck into Edinburgh dis-
cussions. Geoffroy, one of the main architects of the ‘Idealist’ mor-
phology, had claimed to find structural affinities, or ‘unity of type’,
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between kinds of animals previously classified as belonging to
wholly separate taxonomic groups. According to Lamarck, the plants
and animals presently existing had arisen through a natural process of
transformation, owing to the complexifying properties of the fluids
running through their tissues, and the adaptive changes brought
about when habits changed in response to altered environments.?

Beyond Jameson’s lectures and Grant’s conversations, there was
also the company of like-minded students. In November 1826,
Charles was elected to the student Plinian Natural History Society.
Sponsored by Jameson, this group consisted mostly of students of
medicine, some to become lifelong friends. The regular meetings
immersed him in discussions of scientific topics generally, and some-
times of controversial theoretical issues in the life sciences, such as
the relations of life and instinct to mental powers, and the relations
between asexual propagation and sexual generation.’® Here Charles
presented his first scientific paper, in March 1827. Reporting on
the mode of generation in a small colonial marine invertebrate, the
bryozoan Flustra, Darwin described in detail his microscopic stud-
ies of these lowly forms, in which he had found that the ova had the
properties of self-motion.'!

Darwin’s time in Edinburgh proved crucial in several respects. It
was there that he first encountered the scientific debates that would
engage him as a budding philosophical naturalist. He also developed
specific interests in animal physiology, bioelectricity and reproduc-
tion. But the most immediate effect of Edinburgh upon Darwin was
to deflect him from a career in medicine. When Darwin entered
Christ’s College, Cambridge, in January 1828, he was en route for
a career in the Anglican clergy — a respectable profession for a long
line of Cambridge graduates with a passion for natural history and
science.

III STUDIES IN CAMBRIDGE

Darwin’s student years at Cambridge (January 1828-June 1831
immersed him in a very different intellectual world from the
hurly-burly medical environment he had left in Edinburgh. The life
of the university was defined by the collection of nearly indepen-
dent separate colleges, some founded as early as the thirteenth cen-
tury, governed by boards of celibate Fellows in Anglican orders, with

Cambridge Collections Online © Cambridge University Press, 2009



26 PHILLIP R. SLOAN

college life still retaining some of the monastic character of its
medieval origins. All persons admitted had to subscribe to the Thirty-
Nine Articles of the Anglican communion. Instruction, primarily by
tutorials supplemented by occasional lectures by appointed profes-
sors, was generally aimed at preparing students for a series of ex-
aminations, leading to graduation either in an honours curriculum
(Tripos), or, as in Darwin’s case, a lower ‘pass’ curriculum, resulting
in a BA degree. For completion of his course of study, Darwin was
required to show competence in one of the four Gospels or the
Acts of the Apostles in the Greek; in the works of the Anglican
theologian William Paley, especially his Evidences of Christianity;
in Locke’s Essay Concerning Human Understanding; and in certain
writings of Adam Smith, most likely his Theory of Moral Sentiments.
Mathematical requirements were in the Elements of Euclid.™?

The tradition of the Autobiography has characterised Cambridge
college life in these years as a leisurely world with little academic
rigour. Against that image of Cambridge must be balanced the nu-
merous signs of a vigorous intellectual life, such as the reformed
medical curriculum in which Charles’ brother Erasmus had enrolled,
and the founding in 1819 of the Cambridge Philosophical Society.
This society was transforming the scientific culture of Cambridge,
sponsoring meetings of Cambridge faculty and graduates to discuss
contemporary issues in chemistry, geology, botany, electrical theory,
mathematics, optical theory, plant physiology and animal and plant
classification. Many of the Fellows and Professors of the university
had affiliated with this society by the time Darwin arrived as a
student, including the mineralogist and botanist Henslow, the
geologist Adam Sedgwick, and the polymath William Whewell, all
important as his mentors during these years. Among the other reg-
ulars were the chemist Cumming, the anatomist William Clark and
the architect of the new medical curriculum, John Haviland. By 1836,
the Society had 490 Fellows, with another §8 eminent British and
foreign honorary Fellows.'3

Records from Charles’ first year at Cambridge are sparse, and do
not give a clear picture of his scientific contacts and interests, though
an incipient network of scientific associations was already in place
thanks to Erasmus. Their first cousin W. D. Fox was the most impor-
tant of Charles’ early intellectual and social connections. A lifelong
correspondence commenced after Fox’s graduation in summer 1828.
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The early letters reveal that Charles’ Edinburgh interests in marine
invertebrates were giving way to a passionate study of the local bee-
tles, with Charles making contacts with such leading entomologists
as London’s F. W. Hope, who would go on to establish the Entomo-
logical Society of London in 1833, of which Charles was a founding
member in absentia.™

In 1828 Darwin began attending Friday evening meetings at
Henslow’s apartments. At these meetings, scientifically inclined
students met for discussions with senior tutors associated with
the Cambridge Philosophical Society (from which students were
excluded).”> Henslow had only recently vacated the chair of min-
eralogy to take up the Regius chair of botany, and commenced
his first course of botanical lectures that spring. In form and
content, Henslow’s botany course was highly sophisticated for
its day, and imported into Cambridge the latest Continental and
British botanical theories.’® The course was particularly modelled
on the writings of the Genevan botanist Augustin Pyrame de
Candolle, which emphasised both physiological and classificatory
botany. Many faculty and students, including Darwin, would attend
Henslow’s course more than once.

IV THE TRANSFORMATIONS OF I831

Following the completion of his BA examinations in late January
1831 — he was ranked tenth of 178 candidates'” — Darwin spent a
further two terms in Cambridge to fulfil a residence requirement
needed to receive the degree. In this period of leisure, he again at-
tended Henslow’s botany course, and a particularly close association
developed with Henslow. Plans began to emerge for a post-graduation
summer expedition to the volcanic island of Tenerife, in the
Canaries, with Henslow and three other students. Most likely under
Henslow’s tutelage, Darwin now began to read two works by two
prominent men of science who would profoundly influence his
subsequent thinking: the astronomer John Herschel, son of William,
and author of the newly published Preliminary Discourse on the
Study of Natural Philosophy (1830); and the biogeographer, explorer
and interpreter of nature, Alexander von Humboldt, whose Personal
Narrative of Travels to the Equinoctial Regions of the New
Continent recorded the 1799-1804 expedition of Humboldt and his
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companion Aimé Bonpland to the interior of South America, with a
stop on the way at Tenerife.

Herschel’s new book, on the aims, structure, achievements and
procedures of science, presented Darwin for the first time with a
systematic account of scientific methodology. In the crucial second
part of this work, Herschel set forth a theory of how the human
mind works in relation to the senses. Secure natural knowledge arises
through a process of induction, but this is not passive induction, and
Herschel appealed to Francis Bacon’s distinction between ‘active’ and
‘passive’ observation to make this distinction. Facts are classified un-
der empirical laws, and higher theories, as Herschel wrote, ‘result
from a consideration of these laws, and of the proximate causes
brought into view in the previous process, regarded all together as
constituting a new set of phenomena’.’® Herschel argued that the
aim of science was to ascribe certain phenomena to ‘true causes’
(verae causae), ‘causes recognized as having a real existence in na-
ture, and not being mere hypotheses or figments of the mind’.*® From
this time forward, the language of Herschel appears in Darwin’s writ-
ings, and the search for ‘true causes’ also became Darwin’s goal.2°

The nature and significance of Humboldt’s influence is more elu-
sive, but arguably even more far-reaching, and, in the interpretation
of this chapter, decisive in forming Darwin’s peculiar understanding
of a ‘philosophical’ naturalist. He likely first learned of Humboldt’s
theories in detail through Henslow’s botany lectures in spring 1831,
and the effect was transformative. He speaks of how he worked all
morning ‘till Henslow’s lecture’, all the while in his ‘head . . . run-
ning about the Tropics: in the morning I go and gaze at Palm trees in
the hot-house and come home and read Humboldt: my enthusiasm
is so great that I cannot hardly sit still on my chair. . . . I never will
be easy till I see the peak of Teneriffe [sic] and the great Dragon tree;
sandy, dazzling, plains, and gloomy silent forest are alternately up-
permost in my mind.’*! From Humboldt, more than any other author,
Darwin acquired the vision of a comprehensive and holistic science
of the natural world, a science concerned above all with interrelated
phenomena - biological, geological and atmospheric. Humboldtian
science sought to determine from ‘the arrangement of brute matter
organized in rocks, in the distribution and mutual relations of plants
and animals’ the ‘laws of their relations with each other, and the eter-
nal ties which link the phaenomena of life, and those of inanimate
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nature’.>> Plant forms were to be related to geography and geology,
and the distribution of vegetation was related to the physical pa-
rameters of the atmosphere and the physical topography of the land.
Humboldt’s vision was unlike anything Darwin had previously en-
countered. It thereafter supplied him with a paradigm of scientific
synthesis that connected specific enquiries into detailed phenomena
with general theorising on the grandest scale. Just as important, it al-
tered Darwin’s sensibility, priming him to experience nature at once
conceptually and aesthetically.

The lessons Darwin drew from Herschel and Humboldt applied
to science in general. Darwin also acquired a new practical skill in
this period. To prepare himself more deeply in geology for the antic-
ipated Canaries expedition, in the spring Darwin accompanied the
Regius professor of geology and current president of the Geological
Society of London, the Reverend Adam Sedgwick, in a survey of the
geology around the Cambridge area. In July, Darwin made his own
private geological survey of the region around Shrewsbury. In August
he joined Sedgwick in a survey of the geology of north Wales along
the Clwyd valley and surrounding areas. He would later recall that
this excursion gave him the skills he needed for the geological work
of the Beagle years.?? Although the death of a co-organiser put an end
to the Tenerife expedition, he did not have long to wait for another
opportunity to put those new skills to use. His teachers had recom-
mended him to the Naval Admiralty Office as the ideal person to join
HMS Beagle on a surveying voyage to the tip of South America. The
vessel’s young commander, Captain Robert FitzRoy, had requested a
gentleman civilian companion, responsible for his own expenses, and
knowledgeable in geology, with whom to dine and share interests.
When Darwin returned from Wales, a letter of invitation awaited.
With the reluctant approval of his father, he accepted the position.

It was in the months of preparation before departure, in the
autumn of 1831, that he encountered the work of his third great
‘philosophical’ mentor, the former barrister and geologist Charles
Lyell, through the presentation of the first volume of Lyell’s recently
published Principles of Geology by Captain FitzRoy as the Beagle was
preparing for its extensive sea voyage. In this first volume Darwin
read Lyell’s lengthy historical review of the science of geology in
which Lyell interpreted the reasons for the failure of the earlier
schools of geology to supply a satisfactory account of the geological
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history of the earth. Singled out for criticism was the French nat-
uralist Georges Cuvier, whose synthesis of geological history and
palaeontology had deeply influenced Darwin’s previous mentors in
geology — Jameson, Sedgwick and Humboldt. Later dubbed ‘catas-
trophism’, Cuvier’s doctrine held that the sudden action of volca-
noes, floods, rapid climatic cooling and earthquakes in the past had
produced drastic changes in the surface of the earth, resulting in peri-
odic and sudden extinctions of fauna and flora. Against Cuvier, Lyell
posed his own ‘philosophical’ view, which emphasised the ‘undevi-
ating uniformity of secondary causes’. After all, quite generally, one
is ‘guided by his faith in this principle’, in judging ‘the probability of
accounts [ ... ] of former occurrences’, and in often rejecting ‘the fab-
ulous tales of former ages, on the ground of their being irreconcilable
with the experience of more enlightened ages’.24 On the basis of this
principle, dubbed ‘uniformitarianism’ by subsequent commentators,
Lyell claimed that the causes of geological changes operating in the
past must be assumed to be identical with the causes observed act-
ing at the present, and at the same intensity.*S This principle forms
the framework within which he analysed the geological and fossil
record. Alongside the non-historical and geographical approach he
encountered in Humboldt, Darwin now had an authority who had
introduced the issue of historical process and temporal causation in
a new and exciting way.

Darwin’s encounter within one calendar year with three major
synthetic scientific thinkers gave him models for a lay scientific
career, one tied neither to clerical duties nor to teaching. These three
authorities were bold theorists, as well as meticulous describers of
natural phenomena, and their theorising received respect rather than
disdain from his mentors like Henslow. All of them had been or
currently were travellers to exotic places: Herschel was then at the
Cape of Good Hope, mapping the southern heavens; Humboldt was a
famous explorer of the tropics; Lyell had travelled extensively on the
Continent learning its geology. A new vocation was opening before
Darwin as he prepared for the Beagle’s departure.

V UNDER SAIL

After several months of preparation and delays, the Beagle, a small
man o’war converted into a coastal surveying ship, left Devonport,
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England, in late December 1831. It would not return until early
October 1836. Although originally intended to be a surveying trip to
the southern tip of South America, the expedition eventually turned
into a circumnavigation of the globe. The voyage made Darwin into
one of the great sea-going naturalists of his era, an explorer in the tra-
dition of Johann and Georg Forster, the father-and-son team who had
accompanied the later voyages of Captain James Cook to the South
Pacific in the eighteenth century. For fifty-eight months the small
ship would be Darwin’s primary home and workplace. In its ten-
by-eleven-foot poop cabin, housing the library of the Beagle — there
were around 245 volumes — Darwin carried out shipboard studies of
marine organisms obtained by dredging and net hauls, and analysed
the geological specimens acquired in his land explorations.>® It was
here, too, that he drew up his synthetic reflections in the later
months of the voyage.

It is difficult to appreciate in our age of instant communication the
degree of isolation this kind of adventure entailed, or the sense of cul-
tural disconnectedness that Darwin experienced on the return home
after five years at sea. A letter to Darwin from home and its return re-
sponse might take as long as eighteen months to complete the circuit.
Requests for books and supplies, and their eventual arrival, had to
follow the same slow route. The second volume of Lyell’s Principles
(1832), dealing with Lamarckism, biogeography, the birth and death
of species and the formation and distribution of coral reefs, reached
Darwin remarkably quickly in Monte Video, Uruguay, in late 1832.
The third volume (1833), treating in detail the classification of main
geological periods, the use of fossil shells to characterise sedimen-
tary rocks, and offering further reflections on the causes of geological
change, was received at the Falklands in spring 1834. Other works
took much longer to catch up with the ship. Some requested works
apparently never reached the Beagle at all.

During this period, Darwin’s thought developed in ways that
are not easy to characterise. As we have seen, he left England well
prepared in several areas of science, with a general intellectual
formation indebted to several mentors — principally Grant, Henslow
and Sedgwick (in person), and Humboldt, Herschel and Lyell (on the
page). Naturally enough, Darwin had taken up a number of their
beliefs about the world and its proper study. In the course of the
voyage, however, he found himself applying, testing and modifying
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these beliefs against a set of personal experiences that far transcended
those of his teachers and intellectual heroes.

Darwin’s development in this period was illustrated in empirical
researches and theoretical reflections. His extensive empirical inves-
tigations in the Beagle years — in zoology, geology and natural history
— are recorded in the four bound Zoological Diaries, the three bound
Geological Diaries and the ten volumes of ‘Notes on Geology of the
Places Visited during the Voyage’. More reflective and synthetic ob-
servations of places and peoples can be found in the so-called Beagle
Diary, which formed the basis for the work that made Darwin a
public figure, the Journal of Researches (1839). In addition to these
sources there are the eighteen pocket field notebooks that served as
the original records for the Beagle Diary; ample correspondence (now
published); and the catalogues of specimens. There are also several
documents, drawn up on the return leg of the voyage, containing
important synthetic reflections on coral reefs, geological formations
and the interrelations of geological and biological issues.

During the first leg of the journey, from England to the Cape Verde
Islands, off equatorial Africa, Darwin commenced his first ‘Zoolog-
ical Diary’, filling it with descriptions of unusual invertebrates col-
lected with a net trawl. He illustrated some of these descriptions
with ink drawings of the creatures as viewed under a microscope.?”
At the island of St Jago (now Sao Tiago) in the Cape Verdes, where
the Beagle was stationed from mid-January to early February 1832,
Darwin’s zoological discussions shifted to studies of land and inter-
tidal invertebrates. It was here that he began his geological note-
books, commencing with a study of the tiny Quail Island in the
harbour of Porto Playa on St Jago.

From this date we can follow a developing research agenda into
biological and geological issues that was maintained throughout the
voyage. His earliest zoological and geological entries at St Jago both
employ a similar narrative style of description strongly reminis-
cent of Humboldt’s Personal Narrative. His geological records very
quickly demonstrate his new practical skills in field geology, and his
explanations display his early conversion to Lyellianism. His notes
on both zoological and geological issues interweave detailed descrip-
tion and experimental enquiry. There are descriptions of strata, anal-
yses of the superposition of layers of rock, and details of experiments
using a blow-pipe and chemical reagents to determine the precise
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mineral composition of rock specimens. There are careful descrip-
tions of organisms in a living state and also under experimental con-
ditions. There are discussions of the complex geological layering of
formations on Quail Island and St Jago. There are estimates of the
probable antiquity of mineral deposits based on the shells of various
molluscs — a method worked out in detail in the latter sections of
the first volume of Lyell’s Principles. We find Darwin seeking nat-
uralistic explanations for the layering of geological formations, and
appealing to a gradualist, rather than catastrophic, subsidence and el-
evation of the land.?® There is a discussion of superficial or ‘diluvial’
layers in which no mention is made of a sudden flood as the cause,
a popular belief in British geological circles at the time.

Two general features of Darwin’s writings from this time stand
out. One is the interweaving of description, causal explanation
and reports of occasional experimental enquiries. The other is the
roughly parallel treatment of biological and geological topics. Both
the interweaving and the parallelism would remain constant through
the five years of the voyage. The vastly larger amount of geological
writings (1,383 folios) compared to zoological writings (368 folios) re-
flects in part the different amounts of working time Darwin actually
spent on land and sea. His geological descriptions and explanatory
analysis were the results of often extended overland journeys, eight
of these in South America alone, with one of nine weeks’ duration
(Valparaiso to Copiaco, Chile). In these investigations Darwin sought
to characterise entire regions and their general stratigraphy. In his
marine zoological work, by contrast, Darwin was often hampered
by poor conditions. Much of the time aboard ship was spent in the
rough waters of South America, where cramped working conditions
and Darwin’s continued sea-sickness prevented sustained concen-
tration. Nonetheless, Darwin’s zoological interests were sustained
through these years, deeply focused on a few select problems pre-
sented by specific groups of organisms, primarily the colonial inver-
tebrates and other ‘plant-animals’, the same group he had studied as
a student in Edinburgh.?®

VI SYNTHETIC THEORISING ON THE BEAGLE

As we have seen, Darwin had encountered examples of grand,
synthetic theorising prior to the Beagle voyage. In four examples
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between 1834 and 1836, we find Darwin’s own efforts to realise
similar syntheses. The first of these projects relates to the detailed
zoological enquiries. One issue that had attracted Darwin to the
study of the ‘plant-animals’ — the groups forming the colonial ma-
rine forms (coelenterates, bryozoans, corals and also the coralline
algae) — was the extent to which these creatures truly linked the
animal and plant kingdoms together. Several of the works in the
Beagle’s library dealt with the issue, including the zoological works
of Lamarck.3® Most authors he read on the topic denied a genuine
link between plants and animals. But Darwin’s investigations on
the Beagle led him to the opposite conclusion. In Darwin’s view,
what unified plants and animals was a common mode of repro-
duction, centring on the action of ‘dynamic’ granules found in the
protoplasm of colonial animals and plants. In a series of writings
between 1834 and 1836, he came to the conclusion that a similar
‘granular’ matter was found in both the lowest plants and animals
and involved in their reproduction, justifying the claim there was
‘much analogy between Zoophites & Plants’.3* This theory of a uni-
fying vital matter, often designated ‘gemmules’ in the Beagle docu-
ments, would reappear in altered form in 1868 in the hypothesis of
pangenesis.

A second example of Darwin’s synthetic ambition in the Beagle
years is his attempt, while he was still in South America, to relate
his extensive geological work to biological questions. In a ten-page
manuscript written in early 1834 and entitled ‘Reflections on Read-
ing my Geological Notes’, Darwin summarised his examination of
the geology of the eastern side of the South American continent in
order to reveal it ‘as one grand formation’.3?> Appealing to gradual
uplift as the primary cause of geological change, but still allowing
for the suddenness of its action, Darwin related this elevation of the
sea floor to the appearance of life:

May we conjecture that these [repeated elevations] [. . . .] began with greater
strides, that rocks from seas too deep for life [. . . .] were rapidly elevated
& that immediately when within a proper depth. life commenced |[. . . .]
The elevations <rapidly>> continued; land was produced on which great
quadrupeds lived: the former inhabitants of the sea vanished (perhaps an
effect of these changes) the present ones appeared «on the new beaches>>. —
The present quadrupeds roamed about |[. . . .]33
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In this document, Darwin also queried the origin of the continent’s
inhabitants — ‘from whence came its organized being [sic]’ — and spec-
ulated on how the quadrupeds from south of the La Plata river ‘may
easily have traveled from their Northern original homes’.34 Rapid
elevation also supplied Darwin with an explanation of how species
became extinct, or nearly extinct, in Patagonia. The elevation of the
land, he wrote, ‘seems to have destroyed them suddenly: though in
the South allowing partial re-appearances: if not destroyed highly
injurious’.3’

A third example of his efforts at integration is the so-called
‘Geology Note’, composed either on the island of Chiloe or at the port
of Valdivia in western South America in February of 1835.3° While on
Chiloe in June and July of 1834, Darwin had been deeply impressed
with the power of vegetative reproduction in the local apple trees.
His interest in the general question of reproductive power and its en-
durance dated at least from Henslow’s botanical lectures.3” With this
long-standing interest now re-awakened, Darwin began to explore
the extent to which reproductive power was related to issues of
geological dynamics, in particular the problem of explaining the
extinction of the large ‘mastodon’ (Macrauchenia patachonica,
later reclassified as a relative of the camel), whose fossilised re-
mains he had unearthed at Port St Julian in Patagonia in January
1834.

Commenting on Lyell’s discussion of the birth and death of species
in the Principles,3® Darwin struggled with two alternative explana-
tions. The first, attributed by Lyell to the Italian historical geologist
Giovanni Brocchi, explained the extinction of species as due to the
exhaustion of a finite quantity of life force. On the Brocchian view,
species extinction was thus dependent on internal causes, on anal-
ogy with the eventual extinction of a vegetative lineage propagated
from an apple tree. The other view, favoured by Lyell, related the
extinction of species to slow external changes in the physical con-
ditions of existence. In the ‘Geological Note’, Darwin seems torn
between these two explanations. He was now convinced there had
been a gradual birth and death of species; but he recognised that
this fact was consistent with both explanations of extinction. He
puzzled generally over the whole notion of some species dying out
and other species being born to replace them. As a ‘false analogy’,
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he thinks it plausible that there might be a limited duration of
life-force in a species similar to that in apple trees, ‘A faet
«supposition>> in contradiction to the fitness wit which the Author
of Nature has now established. -’39 The Brocchian alternative seems
to have won Darwin’s allegiance by the end of the voyage.

The fourth, and best known, example of Darwin’s synthetic the-
orising is his theory of coral reef formation. His reflections along
these lines began while the Beagle was still on the South American
coast, before the ship had encountered any great reef-building corals,
and were probably stimulated by his reading of Lyell’s (second-hand)
account of the structure and formation of the Pacific coral reefs.4°
Darwin had been instructed by his mentors before the Beagle’s depar-
ture to learn more about coral reefs. The corals also formed a crucial
link between his functional biological investigations on the colonial
invertebrates and the geological enquiries.

As Lyell made clear, a satisfactory theory of reef formation re-
quired the solution to three issues. First, it needed to explain how
coral polyps grow and communicate within a reef. Darwin had been
thinking about the general question of growth and communication
among colonial organisms for some time, in the course of his studies
of the colonial sea fans and bryozoans. In the case of these organisms,
the connections between the separate colonies were contemporane-
ous, while the connections between the components of great coral
reefs were largely historical. The second issue to be faced was the
need to explain why corals grow where they do, and in particular to
explain the relation of reef formation to available light. The third ex-
planatory issue was a problem in geological dynamics: what explains
the differences between fringing, barrier and atoll reefs? Lyell, for his
part, had proposed that atolls, for example, were formed on the tops
of rising submarine volcanoes. More generally, he emphasised the
gradual elevation of the sea floor in the formation of reefs.

Except for minor encounters with coral reefs at St Jago in 1832, the
east coast of South America and the Galapagos, Darwin’s personal
acquaintance with the great reef-forming varieties awaited contact
with Tahiti on 15 November 1835.4* Some time following the visit
to these islands, he first sketched out his new theory of coral reef
formation.4* Prior to these reflections, Darwin had adopted Lyell’s
conclusion on the importance of elevation in bringing coral reefs into
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being. Now Darwin struck out on his own, producing a theory that
accepted gradual Lyellian mechanisms, but which emphasised the
importance of gradual subsidence in the formation of all three forms
of reefs.

VII ‘LIKE ANOTHER SUN [HUMBOLDT| ILLUMINES
EVERYTHING I BEHOLD.’43

These syntheses provide much insight into Darwin’s theoretical pre-
occupations and prowess in the Beagle years. Just as important are
the ‘general conclusions’ he developed, particularly in the Beagle
Diary, but also in the Zoological Diaries. These reflections develop
the rudiments of a general philosophy of nature in which Darwin
sought to integrate the land, sea, forest and landscape, encountered
in a holistic experience of nature reminiscent of Humboldt’s own
reflections.44 This personal experience of ‘Nature’ was an experi-
ence that, as Darwin later recalled, was ‘intimately connected with
a belief in God, [and] did not essentially differ from that which is
often called the sense of sublimity’.45 Consider his notes to himself
on crossing the Andes between Valparaiso and Mendoza Chile in
March of 1835:

When we reached the crest & looked backwards, a glorious view was pre-
sented. The atmosphere so resplendently clear, the sky an intense blue, the
profound valleys, the wild broken forms, the heaps of ruins piled up dur-
ing the lapse of ages, the bright colored rocks, contrasted with the quiet
mountains of Snow, together produced a scene I never could have imagined.
Neither plant or bird, excepting a few condors wheeling around the higher
pinnacles, distracted the attention from the inanimate mass. I felt glad I
was by myself, it was like watching a thunderstorm, or hearing in the full
orchestra a chorus of the Messiah .4

These emotive responses to the natural world did not shape Darwin’s
scientific research in a straightforward way. Rather, they reveal the
general, holistic tenor of Darwin’s reflections in this period, and
so throw light on why it is we cannot draw sharp distinctions be-
tween ‘geography’, ‘geology’, ‘zoology’ and ‘botany’ in characterising
Darwin’s work at this time. Attention to the Humboldtian, inte-
grative dimensions of Darwin’s thought likewise makes sense of
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numerous Diary passages on the relations of thought and matter,
the animal and the human, the civilised and the savage. As for
thought and matter, in such works as the Ansichten der Natur of
1807, and in considerable detail in the later Kosmos, Humboldt
rejected a sharp distinction between the living and the dead, the con-
scious and the unconscious, the animate and the inanimate. On ani-
mals and humans, in the Personal Narrative, the work of Humboldt
that Darwin studied most closely in these years, Humboldt wrote
of the ‘intellectual powers’ of monkeys, and of similarities be-
tween humans and apes.#” And as for the civilised and the savage,
Humboldt was also concerned with the relations of endemic and
European peoples, and the explanation of the differences between
them.4®

Darwin’s remarks on aboriginals deserve close attention in this
connection, particularly those generated by his encounter with the
native peoples of Tierra del Fuego in January 1833 and March 1834.
Darwin did not theorise systematically about the Fuegians or other
aboriginals during these years, and we have no general synthetic doc-
ument of his views. His Diary discussions nonetheless read almost
as a kind of dialogue with Humboldt. As Humboldt had concluded
after his own encounter with the original peoples, Darwin was im-
pressed with the artistic skills of the Fuegians, which he likened
to ‘the instinct of animals’. Again with Humboldt, Darwin believed
that the Fuegians were ‘essentially the same creature’ as himself,
and yet utterly and profoundly different — ‘how little must the mind
of one of these beings resemble that of an educated man. What a
scale of improvement is comprehended between the faculties of a
Fuegian savage & a Sir Isaac Newton! Whence have these people
come? Have they remained in the same state since the creation of
the world?’4% Again like Humboldt, Darwin attributed the diversity
of human beings within the one stock to the action of a cre-
ative ‘Nature’, rather than to the traditional Creator of the Bible.
‘Nature’, Darwin wrote, ‘by making habit omnipotent, has fitted the
Fuegian to the climate & productions of his country.’”s° At the other
end of the scale, Darwin detected a Humboldtian dynamism and en-
ergy, even attributing primitive awareness to extremely low forms
of life, as when he writes of how the colonial invertebrate Crisia
displays a ‘co-sensation & a co-will over whole Coralline’.5* Taken
as a whole, the Diary entries and stray comments in other materials
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reflect an abiding, Humboldtian concern with the place of human
beings in nature, and more generally with the relation of conscious-
ness to the panoramic world his Beagle adventures were revealing
to him.

When the Beagle landed at the Galapagos Archipelago in October
1835 for six weeks of sailing between the islands, interspersed with
inland geological exploration and specimen collecting, Darwin had
already developed considerably as a ‘philosophical’ naturalist. A long
literature, drawing on Darwin’s own later autobiographical remarks,
has helped sustain a legend that the Galapagos period was crucial for
the development of his later theories. In fact, the Galapagos experi-
ence was only one, if perhaps the most prominent, example among
several encounters with the phenomena of island biogeography. His
studies on the Falklands and the Chonos Archipelago had preceded
this. The Galapagos experience in itself was neither necessary nor
sufficient for the genesis of his later transmutationist views. Indeed,
his time in the Galapagos appears to have had little immediate
impact on his thinking. It was only after returning to England that
Darwin came to emphasise the Galapagos as the site of a major
epiphany.s?

Notwithstanding the important reflections in February 1835 on
species birth and death, there is nothing in the documentary archive
of the Beagle voyage that maps directly on to the issue of the trans-
mutation of species, not at least as Darwin engaged this issue in
his post-voyage notebooks during the spring and summer of 1837.
Nonetheless, we can see in the integrative efforts described in
the last section, and in the holistic vision of nature outlined in
this section, that Darwin the voyager was seeking to synthesise
his observations along several lines of enquiry. All of this activ-
ity would form the background of his research on his return to
England.

VIII ‘MY HEAD IS QUITE CONFUSED WITH
SO MUCH DELIGHT’S3

Following short stops at New Zealand, Australia, the Keeling (now
Cocos) Islands, Mauritius, the Cape of Good Hope (where Darwin
conversed with Herschel himself), the central Atlantic Islands, Bahia
(again), Brazil and the Azores, the Beagle reached Falmouth on
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2 October 1836. The England he found on disembarking had changed
much in his five years of absence. People were travelling widely
on railroads; new authorities, many of them German, had entered
scientific discourse; new scientific societies had been formed, and
others were now flourishing, such as the British Association for the
Advancement of Science, founded in the year the Beagle sailed. After
the isolation of the long voyage, Darwin was understandably eager
to share his experiences with others, and to catch up on what he had
missed. Not least, there were great piles of journals and books to be
read if he was to participate in debates and conversations within the
scientific community. His priority was to integrate and connect his
detailed investigations cautiously together. Although once planning
to become a parson-naturalist, he had now decided on the career of
a metropolitan gentleman of science.

It was evident to those who knew him that Darwin had returned
as a highly skilled and creative investigator. A public identity as a
geologist had been prepared in advance by Henslow’s unauthorised
publication of geological reflections from some of Darwin’s let-
ters of 1834, and by the prior reception of his shipments of South
American minerals and fossils. But Darwin’s geologising was only
one facet of his complex intellectual make-up and rising scien-
tific reputation. His extensive collections of birds, fish, insects and
plants won admiration within the Zoological Society of London.54
Soon associating with Lyell and with Richard Owen, London’s fore-
most comparative anatomist, Darwin was soon engaged in the
analysis of his fossil materials and their relation to geological
dynamics.

By early 1837, Darwin was positioned to make the great synthesis
of issues for which he is now best known. In the background stood
the totality of his experiences and reflections. As he analysed his
Beagle specimens and notebooks, he was able to draw upon the
range of scientific competencies, reflections and inspirations that
had filled the past five years. The training of the Edinburgh and
Cambridge years; his manifold encounters with strange places and
peoples; the revelations of the tropical rainforests that created an ex-
perience that Darwin wanted to ‘fix for ever in my mind’ss: all were
drawn into the investigations that would occupy him for the next
twenty years and beyond. When he wrote, shortly after his return, of
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a law governing the succession of species in time that would inter-
est ‘every philosophical naturalist/, he was writing as one who had
indeed become one himself.
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2. The notebook programmes
and projects of Darwin’s
London years

I FROM THE BEAGLE YEARS TO THE LAWS OF LIFE

In March 1837, five months after returning from the Beagle voyage,
Darwin settled in London. He was to live in the capital for five years.
They were by far his most productive years intellectually. During
them, he formulated almost all the main theories later published in
the 1850s, 1860s and 1870s: his theory of the origin of species —
natural selection; his theory of generation or reproduction and
heredity — pangenesis; his theory of the origin of the moral sense
in man from ancestral animal social instincts; and his interpreta-
tion of the expression of the emotions in man and animals. Of his
prominent intellectual productions only two — the theory of sexual
selection and the principle of divergence of varieties and species —
came later, and they were conceived as elaborations of the theory of
natural selection.

In these five London years, two periods were quite exceptionally
consequential: the spring and early summer of 1837, immediately
after his move to London, and the summer and early autumn of the
following year, 1838. At each of these times Darwin made vast esca-
lating moves in his thinking and his theoretical ambitions. By mid-
September 1838, indeed, his ambitions had reached a peak never later
to be surpassed. One can therefore read the rest of his life as so many
sequels to the brainwork of these months.

The work was mostly done in a series of small leatherbound note-
books. In or about July 1837, Darwin opened two notebooks. One, ‘A’
as he labelled it, was devoted to geology; the other, ‘B’, was headed
‘Zoonomia’ and devoted to the laws of life.® It is the first two dozen

44
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pages (Bi—24) of entries in B that show us what comprehensive and
subversive conceptions Darwin had been developing over the four
months since March. For in these pages, in a single, sustained spell
of writing, Darwin outlines an entire system of argumentation struc-
tured to conform to the precedent set by ‘the Lamarckian system’ —
with its ‘transmutation of species’ — as presented and rejected by
Charles Lyell in 1832, in the second volume of his Principles of
Geology. B was eventually followed by C, which was filled by July
1838. It was then that Darwin opened both D, a successor to C, and
M; with M devoted to ‘metaphysics’, meaning not, as it had of old,
the theory of being, but, as it had come to mean more and more over
the previous century, the theory of mind including morality and
sociality. Darwin filled D and M at a much faster rate than before.
Successors, E and N, were begun at the beginning of October, 1838
and continued until the next summer, 1839.

Since the 1960s, study of these notebooks and associated manu-
scripts has been transforming the understanding of Darwin’s en-
tire life and work, and for three reasons especially.? First, Darwin
kept his notebook theorising secret from even his closest friends; so
his voluminous correspondence throws little direct light on the life
of his mind. Second, whereas older biographies followed Darwin’s
often seriously misleading autobiography in looking at the young
man as a precursor of the later, published author, this practice is
now rejected. For the arrows of causation, explanation and narra-
tion obviously require that the London Darwin should be read as a
postcursor of the Edinburgh, Cambridge and Beagle Darwin, and the
Darwin of the publishing years as the postcursor of the covert note-
book theorist. Third, studied as products of their time and place —
London in the 1830s — Darwin’s most influential thoughts can be
set in their original contexts. No legend of the London Darwin as
an isolated, secretive recluse is remotely sustainable. Secretive, yes,
but isolated recluse, no. He read voraciously, on all kinds of subjects
within and beyond the sciences; but he also met and talked with
many kinds of people. He moved in several circles, some formal
such as the Geological Society, some informal such as the coterie
of his brother’s friends, who included prominent literary and polit-
ical figures.3 Far from fostering only narrow concerns with textual
minutiae, studying Darwin’s early unpublished writings can prompt
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reappraisals of the widest and most challenging historiographical
issues, as in other cases — Marx and Freud most conspicuously.

This chapter seeks to bring out the scope and character of Darwin’s
zoonomical theorising in the notebook years, 1837-9; to show how
the theory of natural selection was constructed over the autumn,
winter and spring months of 1838-9; to indicate how Darwin’s pub-
lished writing developed from the work of the notebook years; and
to suggest a reinterpretation of the social and economic alignment
of Darwin’s science.

IT SPRING I837: MEETING A SYSTEMIC CHALLENGE

Darwin’s voyage around the world ended with several months mostly
at sea rather than on land, and, even more than before, spent reading,
writing and reflecting rather than exploring, observing and collect-
ing. In geology his theoretical speculations had become global, as he
concluded that the earth at any one time had large areas undergo-
ing subsidence of the surface while other areas are elevated, all by
roving, untiring agencies acting, a la Lyell, with uniform intensity on
average through a vast past and on to an indefinite future. Darwin’s
theory of coral islands took its place in this comprehensive scheme;
coral islands being formed, not as Lyell had said in elevations, but in
slow subsidences. The theory lay, then, at the intersection of the two
main clusters of Darwin’s preoccupations as a scientific theorist: his
Lyellian preoccupations with the stably balanced causes of terrestrial
change in the physical and organic worlds; and his Grantian preoc-
cupations with lower animal growth and reproduction (‘generation’)
and with individual versus associated or colonial life, preoccupa-
tions going back to his apprenticeship to Robert Grant in invertebrate
zoology at Edinburgh. Although countering Lyell’s specific views on
coral islands, Darwin was conforming himself to the master’s ideals
for theorising in geological science. Likewise, at the same intersec-
tion, Darwin’s generational theory of species extinctions — through
expiry of a limited vital duration for each species — held since early
1835, countered Lyell’s view of extinctions as caused by upsets to
local competitive, geographical balances, upsets initiated by climate
changes, invasive immigrations and the like. Darwin’s theory was,
however, explicitly conformed by him to Lyell’s controversial insis-
tence that the births and deaths of species, the exchanges of new
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species for old, were going on continually throughout all times past,
present, and so too future; while barriers and avenues to species
migrations, such as mountain ranges or land bridges, were no less
continually formed and destroyed by the constant, gradual action of
igneous and aqueous agencies.# For Darwin, as for Lyell, the geologist
studies the geography - of life, land and sea — in those modifications
wrought over time by uniformly acting causes that have made the
history recorded in the rocks.

In his geologist’s historical geography for plant and animal species,
Lyell had offered no account of what one might see if the birth or
creation of a species came within one’s experience. However, he hy-
pothesised that each species originated in one place, not many, and
as a single first pair or lone hermaphrodite, and that the place of ori-
gin was determined, providentially, by adaptational considerations
alone; each species being introduced, then, at the most suitable place
at that time, in its soil, climate and in the animal and plant life
already there. So, conversely, any region has received those endemic
species, and hence too those genera, families and orders of species
that could best flourish in the conditions there. Once originated, any
species multiplies in numbers, extends its range and varies in adapt-
ing to new circumstances; but the variation is limited so as never
to lead to a new species arising by the modification of an old one,
pace Lamarck and other ‘transmutationists’ who had urged the un-
limited modifiability of species in changing circumstances. For Lyell,
new species arise independently of any others, as special independent
creations.’

Just when and why Darwin began to disagree with this Lyellian ac-
count of the origin of species has proved difficult to discern. On one
reconstruction, he may well have first favoured the transmutation
of species a few months before landing back in England, when pon-
dering the distribution of certain bird species living on the mainland
of South America and studied closely earlier in the voyage. How-
ever, any favouring of transmutation before his return was probably
tentative and limited, for no explicit elaboration of such a commit-
ment survives. By contrast, in March, he recorded transmutationist
reflections that are far from tentative. He had now received Richard
Owen’s authoritative judgements on his South American mammal
fossil specimens and even more decisively John Gould’s on his bird
specimens, especially those specimens from the Galapagos Islands.
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The primary issue was for Darwin raised by the close resemblance
between many bird species that Gould said were peculiar to the
Galapagos and species on the mainland - species often of genera con-
fined to South America or at least to the New World. As Darwin now
thought, these resemblances defied any explanatory appeal, such
as Lyell would make, to a principle of adaptation to conditions at
the place of origin; because the conditions on the rainy, forested
mainland were so different from those on the arid, barren islands.
Why, despite this difference in conditions, had the new species -
originating on the new island land raised from beneath the ocean
seas — resembled closely species already living on the nearest, older,
continental land? The resemblances were explicable by heredity with
migration and transmutation; as, likewise, with the resemblance be-
tween the extinct and extant mainland mammal species. Ancestral
heredity and adaptive modification can explain what adaptation
alone cannot.®

Darwin saw a parallel between this disagreement with Lyell and
his earlier one over extinction. Species deaths from the expiry of lim-
ited species vital durations were his alternative to the Lyellian fail-
ures of species to adapt tonew conditions. Likewise, a genus or family
may be unrepresented on a continent today not because its species
are ill adapted to conditions there, but because no descendants of the
single species ancestral to the group have yet migrated there. Species
are adapted to their locations, but the original absences of supra-
specific groups from these regions are not explicable, any more than
are extinctions, by exclusive reference to adaptive considerations.
Generally, then, ancestry and so transmutation as well as adapta-
tion has determined the timing and placing of the coming in and
going out of species on the Lyellian earth’s surface. For extinctions,
Darwin - drawing yet further on his Grantian preoccupations with
generation — now defends limited vital durations for species, as for
plant graft successions, by insisting that all generation, sexual or
otherwise, has a common feature in proceeding by division. He does
not, however, go on to integrate his new commitment to species
originations by transmutation with his views on generation.”

These March 1837 reflections are highly theoretical, abstract and
general, but they are limited in what they engage. Confined to com-
mon ancestry and descent with adaptive diversification within gen-
era, families and orders, they do not consider how change might go
over an unlimitedly long run, nor therefore how change and progress
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have gone from the earliest life of all up to the arrival in recent times
of man himself.

It is in the next four months that Darwin does make the momen-
tous move to treating all these most comprehensive and contro-
versial issues in an explicit, systemic way. Surprisingly, there is no
biographical tradition of confronting the full force of the inevitable
query: Why did he, how could he, do this? A documentary difficulty
may make the query harder to answer but it does not absolve
biography from the attempt; for almost no documents survive from
these four months that record how the transition was motivated and
made; and it may be that Darwin committed few such reflections
to paper, desperately busy as he was with preparing for publication
his Journal of Researches into the Geology and Natural History of
the Various Countries Visited by H.M.S. Beagle (1839). It is then to
the July 1837 opening of Notebook B itself that one has to turn,
expounding as it does the outcome of this transition. This exposition
shows that one has, more than anything else, to look to Darwin’s
relations at this time with four sources of precedental instruction and
inspiration: Lyell, Lamarck, Grant and his own grandfather, Erasmus
Darwin.

Lyell had insisted that anyone favouring the transmutation of
species had to consider all the further issues, about spontaneous
generations, life’s progress from monads to mammals and an ape an-
cestry for man, raised by Lamarck’s entire system. Lyell’s insistence
was meant as a warning; but Darwin took it as a challenge defin-
ing his systemic agenda. But why should he be moved to meet this
challenge? A decade before, Grant had not only given Darwin pre-
occupations with generation to last him a lifetime, he had surprised
him with explicit admiration for Lamarck’s views. While Grant had
had no new direct roles in Darwin’s thinking since then, he had
evidently encouraged his protégé when at Edinburgh to study the
writings, especially the Zoonomia (1794-6), of another whom Grant
admired much: Darwin’s grandfather, an author often associated
with Lamarck’s views since he also had upheld a natural, prolonged
production of the highest from the lowest life and an ape ancestry
for man. The young student grandson had read, too, a biography of
Erasmus Darwin, so beginning half a century of fascination — even
identification — with his forebear marked eventually by the writing
of a new biographical memoir.? In the summer of 1837, he not only
took Zoonomia as his own title and henceforth habitually compared
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his thoughts with that book’s teachings on life and mind, he was also
soon theorising that the very purpose of sexual generation, itself the
sine qua non for all adaptive and progressive change in life, was to en-
able animals to transmit their constitutional characters not merely
to their children but also their grandchildren.

Seeing how the grandpaternal precedent moved Darwin to take
up Lyell’s challenge indicates where Darwin’s agenda was located
for him socially. Although notorious in conservative and orthodox
circles for his sympathies with the French Revolution and his threats
to biblical religion, Erasmus Darwin had never been seen by his own
family as a skeleton in their closet. On the contrary, his name was cel-
ebrated and his books cherished, most decisively by his son, Charles
Darwin’s revered father, a man his children knew to be religiously
no believer. The grandfather’s views, far from being dissociated from
the family’s high social rank and exceptional wealth, were then, for
the grandson, fully concordant with their gentlemanly status and
continuing assimilation — through marriages, friendships and more
tangible investments in extensive town and country property — to
those ranks of the landed gentry standing in the hierarchy of na-
tional society just below the aristocracy proper and distinctly above
those mercantile burghers and others known to the French as the
bourgeoisie. For Darwin to be inspired by the family’s precedent in
meeting the challenge in the response made to Lamarck by Lyell -
himself a prominent practitioner of landed, gentry science — was to
affirm a concordance between this intellectual life and this economic
livelihood.

III THE OPENING OF NOTEBOOK B, JULY 1837:
AN INAUGURAL SKETCH OF A SYSTEM AND ITS
FIRST REVISIONS

Lamarck’s own articulation of his system made primary the action
of fluids within all living bodies, actions constituting life itself and
producing a recurrent escalation of organisation up a series of classes
and large families from monads to mammals. Adaptive responses
to changing external circumstances accounted for ramifying depar-
tures, within classes, from this serial progression. The indefinite mu-
tability of species was, then, making possible both linear progress
and arboriform diversification. By contrast Lyell’s exposition of the
system opens with the unlimited mutability of species adapting
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to changing conditions allowing a ramifying common descent, not
merely for families or orders of species but, ultimately, for all life
from a single, common ancestral origin. The second part of Lyell’s
exposition then presents the progress from monads to mammals,
its internal causes, and eventual outcome in the ascent of man.
Darwin’s systemic sketch opening Notebook B likewise only intro-
duces progress from monads to mammals and man in its second,
final, part. For the first part takes up two prior tasks: explaining
how the powers peculiar to all sexual generation make possible adap-
tive changes in altering circumstances and so the formation of new
species from old; and explaining how divergent reiterations of such
species formations entail over aeons a common descent for fami-
lies and classes, so providing explanations for those geographical
and palaeontological generalisations about species that remain in-
explicable if species are supposed to have arisen in independent cre-
ations whose timing and placing have been determined by adapta-
tional considerations alone. After this first part, corresponding to the
first part of Lyell on Lamarck, Darwin goes to his second part, again
matching Lyell on Lamarck, to consider the progressive tendencies
raising life from monadic, infusorial beginnings up to mammalian
perfection. However, he invokes no additional internal causes mak-
ing for progress, assuming rather that these progressive tendencies
arise from adaptive changes and so from the same powers of sexual
generation invoked in his sketch’s very first sentences.?

Those powers, Darwin argued there, arise from the two features
distinguishing all sexual from any asexual generation: maturation
in the offspring produced and the mating, crossing, of two parents.
The first is innovative in enabling new adaptive variations to be
acquired in altered circumstances; the second is counterinnovative
when offspring are in character intermediate between their two par-
ents. Migration and isolation of a few individuals and consequent
inbreeding in new circumstances can circumvent this counterinno-
vative action of crossing, and so allow a new variety to form, and
then diverge sufficiently from the parent stock as to become even-
tually intersterile with that parent stock and so no mere variety but
a new species. It is the ramifying reiterations of such species forma-
tions that make possible the adaptive diversification of a family or
class from its common ancestral species.

However, this argumentation, in Darwin’s first part, does not
resolve all the issues engaged in his second part. Here all change
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is not only adaptive but also progressive. Some lowly species liv-
ing in constant conditions may not change at all; while other
species do so only slowly. There is no necessitation of an invari-
able rate of change nor then of progress. Within any group, high ex-
tinct species produced by fast-changing lines of descent can, then,
be succeeded by lower species branching out from old, slow, low
lines. If ramified and varied in rate according to circumstances, a
tendency for progress in all adaptive species formations can ac-
commodate any regressions in the palaeontological successions of
supraspecific groups. Darwin follows Lamarck in having progress
initiated by monads produced all the time in spontaneous gener-
ations; but, unlike Lamarck, he supposes that the lifetime of any
monad’s entire issue, although vast, is limited. So those lines of
life that have changed and therefore progressed most must have
changed most quickly; hence mammal species have, as Lyell had
noted, shorter species lifetimes than molluscs do; hence too among
species of higher animals there are more gaps of character from more
extinctions. Species deaths by extinctions are compensated for by
splittings and branchings, so that the total number of species is, as
in Lyell, constant on a long run average. Although the buddings of the
tree of life are dependent on contingent geographical circumstances
and so irregular, there is a tendency towards threefold diversifica-
tions into aquatic, aerial and terrestrial ways of life; if a dominant
one of these, the terrestrial say, has further aquatic and aerial issue
then a tendency for groups to have five sub-groups — as the so-called
quinarian taxonomists taught — is explained.

Such is Darwin’s inaugural sketch of a zoonomical system (B1—24).
Strikingly, he soon revises consequentially not the first part (from
sexual generation to species formation and biogeography) but the
second part on monads, progress and the tree of life. For he quickly
rejects the limited monad lifetime as entailing falsely the eventual
simultaneous extinctions of all the species within one family or or-
der. He then has to find another account of the correlation between
greater character gaps, more branched affinities, shorter species life-
times and higher grades of organisation. Reinterpreting the correla-
tion, he concludes that gaps within and between groups correlate
not with the organisational perfection of the groups but with their
taxonomic width. For, in the buddings and splittings in the tree
of species branchings, when one ancestral species has a dozen
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descendent species, there must be a dozen lines ending without split-
ting in extinctions, given that the total species number is not increas-
ing. In the greater multiplying of species in the diversifying descent
of a large group, a class, say, rather than a mere genus, there will be
vastly more extinctions and so more gaps in character, within and
between such groups.

With this new version of the tree of life, any special properties the
monads had are explanatorily redundant and they are henceforth no
longer invoked. For what remains, for all times since the earliest life
on earth, is the multiplicative and diversifying splitting and branch-
ing of some species and the extinctions of others. In this arboriform
process, any species as a quasi-individual is born, lives and dies but
once; and so likewise any supraspecific group issuing from its single,
ancestral species. Moreover, only one line of species in an ancestral
group has had descendants in any particular offspring group, so there
is no general tendency for fish species, say, to have quadruped de-
scendants. One line of fish species did so once, due presumably to
exceptional circumstances, as all the rest have not. Darwin’s new
tree of life with its treatment, at once Lyellian and Grantian in its
resources, of species as generating, dividing and multiplying quasi-
individuals, has now departed fundamentally from any scheme, such
as Lamarck’s, of recurrent escalations of life through a given array
of particular taxonomic types each distinguished by its own peculiar
organisational structure (B25-44). And so, indeed, will Darwin un-
derstand his tree for the rest of his own life. For he has now reached,
in the summer of 1837, an abstract, referentially anonymous scheme
like the one familiar from the sole illustration in the Origin, labelled,
as is that diagram, not with the names of particular groups - fish or
finches or whatever — but only with letters and numbers represent-
ing its schematic themes about the cumulative arboriform outcome
from the births, lives and deaths of species in the indefinitely long
run of times past and present.

IV FROM SUMMER 1837 TO SPRING I838: DEVELOPING
THE THEORY OF ADAPTIVE SPECIES FORMATIONS

As Darwin continued his systemic zoonomical theorising over the
coming months, he formulated a further project: a promissory
prospect to be made possible by what he was doing, but not to be
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actually pursued, only contemplated as a future agenda. The struc-
ture of this prospective project was taken directly from the precedent
set by the customary interpretation of the most prestigious physical
science of the day: Newtonian celestial mechanics. This science was
seen to have a threefold pyramidal structure. At the base were partic-
ular astronomical observations, such as Tycho Brahe had supplied,
of planetary motions. In the next level up were lawful generalisa-
tions about those motions, most prominently the laws Kepler had
found - that the planets move in ellipses, for instance. These were
descriptive not causal laws. Finally, at the top level there are causes:
the lawful causes, the lawful forces of gravitation and inertia, which
enabled Newton to subsume and explain what Kepler and Tycho
had contributed. Darwin’s promissory project was to have such a
threefold structuring. At the bottom would be assembled cases of
geographical series of congeneric species — cases of two or more very
similar species that are geographical neighbours. On the assumption
that new species arise from the transmutation of earlier ones, such a
geographical series could be interpreted as a record of a temporal suc-
cession whereby one species has given rise to others. So interpreted,
such instances of change between species allow and support gener-
alisations about these changes: laws of change in Darwin’s phrase,
just as Tycho’s instances of planetary motion enabled Kepler to dis-
cern his laws. Finally, then, Darwin’s project would proceed to the
third, consummating achievement: finding lawful causes of change
that explain the causeless laws below. These lawful causes of change
would, indeed, invoke the very laws of life, the lawful causation that
constitutes life itself.’® On this prospect, then, the theory of adaptive
species formation is facilitative and prolegomenal; it makes possi-
ble the interpretation of accessible geographical facts as records of
changes over time that would not otherwise be knowable. In this
strategy, Darwin was following Lyellian precedents. Lyell had inves-
tigated how species are observably limited in space today, so as to
infer generalisations about what limits their duration in time and
causes their eventual extinctions.

Because Darwin only discussed this prospective project briefly
and never worked at completing it, only its outline character can be
discerned from his notebooks. What he did work at from July 1837
was improving the species formation theorising by explaining two
permanent changes: adaptive divergence in structures and instincts

Cambridge Collections Online © Cambridge University Press, 2009



London notebook programmes and projects 55

and loss of fertility in crossings with the parent stock. Cases of
nonblending of parental characters, especially in human interracial
crosses, Darwin took as signs of incipient constitutional incom-
patibility between the races. An instinctive aversion to interracial
pairing suggested, moreover, that greater constitutional divergence
would be accompanied by a consistent disinclination to interbreed-
ing, which would then allow constitutional divergence to proceed to
a further stage when intersterility would arise. At this stage racial
divergence would have become species divergence, for all the usual
criteria for specific distinction would have been met (B33—4; B120).
This line of thought got heavy support, in Darwin’s view, when the
amateur ornithologist William Yarrell told him that when two breeds
of domestic animals are crossed — two breeds of dogs, say — the off-
spring have the characters of the older breed. Darwin was to elaborate
many corollaries from this generalisation, which he would dignify
as Yarrell’s law. He soon took it to show that over successive gen-
erations any hereditarily perpetuated characters became more and
more firmly and powerfully embedded in the hereditary constitu-
tion, so that a blending constitutional compromise between two very
old breeds is impossible, and that, through a natural coordination of
mind and body, they would be instinctively averse to interbreeding.**

This reflection gave him a new way of comparing and contrasting
species formation in the wild and race formation in domesticated
species; and so a new way to counter Lyell’s extensive invocations
of domestic breed formation in discrediting any transmutations of
species. Some breeds of dog, for example, that are markedly different
in size, build and habits, interbreed readily and successfully, Darwin
reflected; whereas wild species differing to that extent do not. He
took it that domestication itself, this unnatural condition, vitiated
the instinctive aversion to interbreeding that naturally in the wild
would accompany such a degree of divergence in structural and ha-
bitual characters. On this reasoning, as Darwin saw it, conspecific
domestic races were providing analogical support for his theory of
species formation in the wild. For dog, sheep and cattle breeds, say,
showed how character divergence between varieties could arise over
a long succession of generations, a divergence wider than many wild
congeneric species showed; and, on the vitiation of instincts under
domestication premise, they confirmed that in the wild such vari-
eties would not interbreed and so would not be counted by naturalists
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as varieties but as good species. So, the very absence of very distinct
varieties in wild species is evidence that varieties in the wild, unlike
races under domestication, do become species by ceasing to inter-
breed and then going on to become incapable of interbreeding.

From the early months of 1838, Darwin persistently drew a con-
trast between two sorts of domestic races: natural races or varieties
and artificial ones. The natural varieties are due to natural causes
rather than to human artifice. Such natural varieties are local vari-
eties, isolated regionally so as not to be interbreeding with others, and
distinguished by characters that arose as they adapted slowly over
many generations to local conditions and circumstances. By contrast
artificial varieties are often monstrous, distinguished by variations
that have arisen as rare, maturational accidents; and these variations
have only persisted thanks to the human art of picking, selective
breeding, that has made races, often in a few generations, which
could never be formed and flourish without benefit of that human
art. As Darwin read about the art of selective breeding, he became
more convinced at this time that species formation in the wild was to
be compared with natural variety formation in domesticated species
and contrasted with the making of artificial varieties.

Darwin’s view of species formation was always that it was an
adaptive achievement. Rather than becoming extinct, dying without
issue, a species may succeed in adapting sufficiently to new circum-
stances to give rise to one or more offspring species. Darwin came
to contrast adaptive variations in individuals with monstrous varia-
tions. When a puppy moves to a cold climate and grows thicker fur
than its parents, that is an adaptation. The variation is induced by
the surrounding conditions and is advantageous. By contrast, a puppy
born with thick fur in a warmer country is a monstrous variation: it
is a response, in a sense an adaptive response, to rare, unhealthy con-
ditions within the womb. Both adaptive and monstrous variations
are made possible by sexual generation; but only the adaptive vari-
ations contribute to species formation; rare, monstrous variations
are blended out in crossing and are less able to survive and procre-
ate anyway. More and more, Darwin came to see adaptive structural
variations as initiated by changes in habits and so in the use of or-
gans. If jaguars, in his example, take up swimming for fish prey when
their country becomes flooded, then a new variety distinguished by
webbed feet could arise through the inheritance of this acquired
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character. This webbed-foot exemplar instantiated for Darwin his
long-standing view of threefold diversifications into aerial, aquatic
and terrestrial ways of life. Such webbed-foot exemplars were promi-
nent in Lamarck and in Lyell’s epitome of him, too. For Darwin, the
initiation of structural change by habit change complemented his
view of instinctive aversions to interbreeding as initiating eventual
species formation (C62—-6 and 82-5).

V FROM SUMMER 1837 TO SUMMER 1838: THE TREE
OF LIFE, PROGRESS AND SPECIES PROPAGATION

The modifications Darwin was making to his theory of species for-
mation or species propagation did not in themselves call for fur-
ther revisions to the tree of life as the representation of how these
propagations proliferated over long aeons. From as early as the sum-
mer of 1837, the tree was conceived as asexually growing, in that
a group of offspring species issued from a single parental species
not from a pairing of two. However, species propagations were in
a sense quasi-sexual, in that a species changing in response to al-
tered circumstances was, as Darwin saw it, quasi-mating with those
fresh circumstances. Without the influence of fresh circumstances,
the species would die childless, with no successor offspring species,
when its limited vital duration expired, like an asexual tree grafting
succession. Conversely, just as such an asexual succession can avoid
childless death through a fresh sexual union, so a species is saved
from extinction, death without issue, by its quasi-sexual interaction
with those circumstances (B61-72).

These analogies of Darwin’s do not make the growth of the tree of
life analogous to the maturation of a single organism, for in no sense
has the tree grown up maturationally since the Carboniferous age
or indeed any earlier time in the past; grown yes, but not grown up.
Nor then is this unending growth seen as fulfilling any original mat-
urational destiny or completing any prior plan finally consummated,
say, with man’s arrival. The construction of the tree as a represen-
tation of the history facilitated no such interpretations of it. And,
indeed, Darwin never revised it so as to make it do so. However, he
remains throughout the notebook years and beyond seriously com-
mitted to progress in the history of life if not to any completion,
maturational or otherwise. Here he had, as he was very aware, to
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worry about challenging Lyell, who had opposed all claims that the
fossils evidenced a progression in the creation of the main types of
life. One way Darwin could avoid a direct challenge was to take his
tree growth as a representation only of those changes since the time -
whenever that might have been — when the earth was first stocked
with all those main types. However, in accepting that individual
embryonic maturations (‘ontogenies’ in the later jargon) recapitulate
all past ancestral changes (‘phylogenies’), he had to contemplate an
earth when the reptile ancestors of today’s mammals had not yet had
any mammal descendants, an earth which was, moreover, pace Lyell,
not fit perhaps for mammals, from too little cooling from an original
molten state. Again, although reluctant to assume that the eventual
formation of man with his distinctive moral life was the sole purpose
of all the prior, prehuman progress of life, he was drawn to assume
that it was one purpose of the institution by God of those laws of
generation that made that progress not just possible but inevitable if
not invariable (B49; E48—9).

A decision Darwin was making in the summer of 1838 served to
segregate these commitments concerning progress from the formula-
tion of his theory of species propagation itself. He accepted the view
that ideally a theory offered to explain certain kinds of facts should
be supported in two ways. It should be supported both independently
of those facts it is being used to explain and by showing how well it
does explain them.™ In conformity with this ideal and so too with
structural precedents in his July 1837 sketch and in Lyell’s version of
Lamarck, Darwin resolved to argue for his species propagation theory
in two ways. First, he would argue for it by citing the peculiar powers
of sexual generation, including Yarellian constitutional embedding,
and by citing the diversification of domesticated species into natural
varieties. Here then he would be establishing the existence in nature
of these causes and their adequacy, their competence, to bring about
adaptive species formations in any long run of time, so as to yield
such species propagations and diversifications as the tree of life rep-
resented. Then, in a second body of argumentation he would show
how this theory could explain, could connect and make intelligible,
many different kinds of facts about species: biogeographical facts,
palaeontological facts, comparative embryological facts and so on.
This twofold structure and strategy of argumentation is very much
what he would adopt in arguing for his theory of natural selection
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in the Origin.”3 And Darwin’s commitment to it was in place many
months before he had first formulated that theory. One consequence,
in the summer of 1838, of designing his argumentational case in this
way, was that those issues — concerning the first forms of life, the
subsequent progress in life’s ascent and any correlation that ascent
may have had with any cooling and calming of an earth originally
nebular and molten — would appear not in the presentation of the
species propagation theory itself, nor in presenting its evidential cre-
dentials independently of its explanatory virtues; but later on in
the exposition, when those virtues were elaborated for biogeogra-
phy, palaeontology, embryology and so on. In the summer of 1838,
Darwin was only resolving to write in this way on his theory’s behalf;
his notebooks contain no sustained acting upon that resolution.
What they do show, however, is that he was, much more than before,
seeing his various conclusions on diverse topics as being, eventually,
potentially publishable, public science.

VI SUMMER 1838: EARTH, LIFE AND MIND

The summer of 1838 was a remarkable period in Darwin’s life and
work. He contemplated marriage for the first time, it seems, even
drawing up the pros and cons in a written note. He began to date
some of the entries in his notebooks. He wrote an autobiographical
memoir of his youngest years. He began keeping a record of his health
and the anxieties it gave him. A new, heightened awareness of his
own vitality, mortality and sexuality shows itself in and between the
lines of much that he writes from now on.

His notebook work becomes more concerned with taking stock
and assessing where he stands. He is explicit in encapsulating his
views on this or that subject by summarising what his ‘theory’ says,
his theory of sexual differentiation, say, or of geographical distribu-
tion. In July, opening his new Notebook M, on ‘metaphysics’, he
records several dozen pages of anecdotes, generalisations and ab-
stract reflections arising from discussions with his father on the
mind in health and disease, on reasoning, memory and madness.
In September, he opens a new section of his Notebook D at the back
of that notebook, a section devoted to generation, an enquiry now
emerging as a distinct endeavour in its own right. He ranges into reli-
gion and ethics as never before, and indeed as never again, in so far as
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the scope, ambition and intensity of his intellectual and emotional
questionings will not exceed this peak hereafter. The earth, life and
mind are now all encompassed by the divisions of his notebook
labour.

On the earth, indeed, he had already earned a reputation as a pub-
lished authority on grand theoretical issues, having in May gone
public with his most comprehensive claims about the earth’s crust
and its up and down movements upon a fluid interior. In his Note-
book A he now, covertly, considers what no disciple of Lyell should:
the possible beginnings of the earth and even its end; violating
as he does Lyell’s echoes of Hutton’s insistence that the earth as
known from our observations shows no vestige of a beginning and
no prospect of an end (Aro4-21). Darwin will, however, never violate
this Huttonian proscription in any public text.

Darwin had two reasons for taking up mind as a special subject.
First, his general account of adaptive changes in all species, plant
or animal, had their changes initiated by habits, a faculty of mind
broadly construed to include even lowly plant life. Second, com-
mitted as always to comprehend mankind in his theory of species
propagation, Darwin now took up the challenge of finding natural,
gradual causes for that consciousness and conscientiousness com-
monly deemed distinctive of our species. This challenge led him to
engage some long-standing doctrines and traditions. The inheritance
of thought from parents to offspring denies any equation of thought
with conscious mentation, Darwin argued. Again, one should look
to our animal ancestors, not, as Plato would have us, to some pre-
vious existence of the soul in heaven, for the source of our innate
ideas. Studying the baboon, Darwin muses, can tell us more about
the mind than reading Locke can. Human morality could have arisen,
must have indeed, once the social instincts we share with animals
were interacting with the intellect — the reasoning and memory -
possessed by early humans. The elaboration of this theory required
in 1838 the inheritance of acquired effects of mental habits, and all
Darwin’s later versions of the theory will do so too. In bringing mind
within his science, Darwin declared himself a materialist and a ne-
cessitarian (‘determinist’ in later jargon); for mental actions, as the
functions of the brain, are caused by material organisation. And, just
as chance in the physical world is not a lack of causation but only
a lack of known causation, so — Darwin is explicit — the illusion of
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free will is likewise only an illusion that there is no causal necessi-
tation of the feeling, belief or decision enacted by the mind. Having
subsumed mind materially and causally within his science at this
time, Darwin never later had to construct new ways to secure the
continuity between man and animals or between man and the lawful
order of nature.™

His thoughts about generation now followed two new lines.’s
First, he concluded that in ontogeny, and hence in phylogeny,
hermaphroditic sex precedes the separation in sexes found in higher
animals. Second, he considers whether the egg or ovule in a female
that is fertilised by the male’s insemination may be, prior to that
fertilisation, like an asexual bud that is therefore incapable of ma-
turing and through maturation of acquiring novel variations from
the influence on it of prenatal and postnatal conditions. These two
lines of thought, once integrated, led to new extensions to the long-
standing view that all adaptive change is ultimately made possible by
the maturations and matings distinctive of sexual generation. They
led, too, to a fresh examination of how the variations occurring in
maturing individuals now are related to those past, long past, pro-
gressive changes made by their ancestors and recapitulated in their
own ontogenies. The need to integrate the understanding of adapta-
tion and of progress becomes more acute. Darwin’s integration in-
sists that new variations will have to be in harmony with the older
changes now being recapitulated; but he does not conclude from this
that progress in the scale of organisation is due to any inherent ten-
dency that counters the tendency to change adaptively in changing
circumstances, and he insists that while the acquisition of heritable
variation by maturing offspring is the very purpose of sexual genera-
tion, that purpose is sometimes fulfilled by variations that may bring
neither rises in the scale of organisation nor advantageous new char-
acters. These novel reflections on sexual generation did not, then,
call for any revisions in the species propagation theory, as Darwin
had already formulated it earlier in the year.

VII SUMMER 1838: GOD, MAN, SCIENCE AND NATURE

When Darwin reflects at this time on God and man, one theme dom-
inates: the greatness of God and by contrast the lowliness of man.
God is, especially, too great to be properly presumed to intervene in
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nature in special, miraculous creations of particular species with
their distinctive detailed structures and habits. God’s greatness is
manifest in his institution of very general causal laws that bring
about such productions naturally and lawfully, just as physical sci-
ence has shown planetary motions to be subject to lawful gov-
ernment and not miraculous interference. Man’s lowliness makes
it proper for him to see himself not as an angelic species, but as
an animal without any supernatural spark of divinity that might
put him beyond scientific, lawful causal explanation. There is a
God and men truthfully believe there is, but this belief like any
other is the result of the brain’s material organisation which is it-
self the outcome of a long, gradual improvement of our animal
ancestry. God designed the laws of nature so as to ensure this
and all the other outcomes of life’s changes and progress. Human
humility about human lowliness entails, then, that science dis-
closes the designed providence of the lawful order of nature; but
entails, too, that the naturalist can never expect to discern the
Divine intention fulfilled by particular structures or relations among
individuals or species. To attempt to read the Divine Mind is to forget
how far above the humble human it is, and to forget how far below
Divine knowledge is human knowledge. This humility is consistent
with cognitive optimism about nature, however. Human brains and
minds are fitted, ultimately through their improvement in lawfully
ordained changes, to infer from observation and experience what are
the laws of nature, including the laws of life.

In taking these stances, Darwin found encouragement and enlight-
enment in Auguste Comte’s views and also in William Whewell’s
very different views. Comte’s thesis, that human thought about na-
ture and man moves from theological through metaphysical (sensu
theory of being) and finally to scientific phases, delights Darwin,
who sees himself taking zoology from theology to science. But Dar-
win, unlike Comte, did not think that causal theories give way to
acausal lawful generalisations as science goes from the metaphysical
to the scientific phase. On Darwin’s ideal of science the very object
of the enquiry is to find real, true, known causes: lawful causes,
of course. Darwin welcomed Whewell’s Kantian insistence that
a priori principles, such as the principle that every event has a cause,
have to be brought presuppositionally to the interpretation of experi-
ence and not inferred as conclusions from experience if there is to be
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scientific knowledge. Whewell, drawing on Plato, took these princi-
ples to be Divine Ideas implanted in man’s soul at creation. Darwin,
invoking his doctrine of instincts as habits become hereditary over
long successions of past generations, took these principles, a priori
as they are now known, to have originated as a posteriori gener-
alisations learned from earlier, ancestral experiences. This learning
depended ultimately on designed laws, but not in any way that made
man’s capacity to do science depend on any spark of supernatural di-
vinity making his thinking deeply discontinuous with animal men-
tality. Indeed, many animals seem to think in accord with these same
a priori principles.*®

No exclusively biblical belief has any authority in Darwin’s sci-
ence; his notebooks make no appeals to Old Testament events or
chronologies; and the New Testament is cited for barely more than
its morality of treating one’s neighbour as oneself. More surprisingly,
Darwin consistently shows no concern for a life after death made pos-
sible by any immortality of an immaterial soul — an intense preoc-
cupation of Lyell when contemplating Lamarck’s and later Darwin’s
own theories. Nor is it easy to discern the ground for Darwin’s lack
of concern for a person’s, even his own, fate after death. Perhaps he
counted on the Unitarian Joseph Priestley having been right in think-
ing that people are resurrected bodily, in a life after this one that is
consistent with a materialist denial of any soul ever existing as a sep-
arable immaterial substance. At the end of the next decade, Darwin
will be deeply disconcerted by the old Christian teaching that disbe-
lievers such as his father suffer endless punishment after death; but
the Darwin of the notebook years, although full of anxieties about
his bodily ills and about the risk from inbreeding — he was engaged in
the autumn of 1838 to his cousin - seems content to leave unexpli-
cated the possible import of his science, including his ‘metaphysics’,
for the prospect of life after death, an issue he knew formed the very
rationale for so much religious doctrine and sentiment.'”

VIII FROM AUTUMN 1838 TO SPRING 1839:
THE CONSTRUCTION OF THE THEORY OF
NATURAL SELECTION

From the middle of September 1838 Darwin’s pace slows strikingly.
The theory of natural selection emerges gradually, from late
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September 1838 to mid-March 1839, in languid, intermittent note-
book theorising work; so discrediting any stereotypes — fostered by
Darwin’s later reminiscences and much scholarship in the same
vein — of a single moment of decisive insight during intense
activity.'® Nor is this the making of a theory where there was
none before. Rather, Darwin is making successive modifications to
the earlier theory of adaptive species formation, ‘my theory’ as it had
long been called and will continue to be so. Despite innovations on
other topics, the busy summer of 1838 had seen no direct modifi-
cations to that earlier theory; and, conversely, over the months of
the emergence of the concept of natural selection, in changing his
mind about adaptive species formations Darwin keeps constant his
views on those other topics, concerning the earth, life and mind. The
old theory’s new developments involve no general rethinking of the
widest agendas.

A first modification adds to the earlier theory while replacing none
of it. On 28 September, Darwin reflects on his reading of Thomas
Robert Malthus on population (D134-5).*° He dwells initially on
the implications of Malthusian superfecundity for the liability of
species to become extinct in changing conditions. Then in just one
final sentence he considers its implications for the species surviv-
ing such changes. Reading in Malthus of some human populations
doubling in quarter of a century and of Malthus’ general analysis
of the checks to population, Darwin concludes that all species are
pressing so hard on others that there is everywhere a fragile compet-
itive balance that even very slightly changing conditions can upset,
so bringing to some species total population loss. For Darwin this
insight allowed a wholehearted return to Lyell’s view of extinctions,
and so an abandonment — never to be reversed — of his own view,
going back to 1835, that some extinctions at least came from an
expiry of limited vital duration rather than from external contingen-
cies. A generational theory was thus replaced with an ecological one
(to use an anachronism for Darwin’s and Lyell’s thinking about the
‘economy of nature’).

So much for the losing species then, but what of the winners?
In his closing sentence Darwin looks to them in considering what
is ‘the final cause’ (his phrase) of all this populational pressing. It
is, he argues, to sort out proper, or fitting, structure and so to adapt
structure to these changes in conditions. Structure is then adaptively
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improved in animals and plants, just as, he reflects, Malthus shows
how the energy of ancient peoples was providentially enhanced by
life and death struggles as excessive fertility forced their tribal migra-
tions and imperial invasions onto common contested ground. Thus
does Darwin respond to Malthus as one theist extending another’s
teleology and theodicy for superfecundity and empire.

This Malthusian sorting is proceeding both within and among
species; but no analogy, even implicit, is drawn with the picking or
selecting practised by human breeders. Nor is there any shift here
away from Darwin’s views on how sexual generation ensures adap-
tive change in changing conditions. Indeed, what Darwin dwells on
over the next two months is how this sorting bears on the acquiring
of advantageous variations in individual maturations, and so bears
also on his sustained geological preoccupation at this time with rela-
tions between the exchanges of species and the changes of conditions
over vast periods of time. Only a structural variation that is adap-
tive for the whole lifetime of an individual will, he emphasises, be
retained and not eliminated in the Malthusian crush of population
over many generations; variations adaptive to foetal circumstances
alone will not do so. Retained variations will eventually become, by
Yarrellian embedding, strongly heritable and so, not being replaced
by later modifications, can be accumulated in progressive changes
over long periods of time. The new Malthusian insights are thus
integrated with earlier views on both adaptation and progress.

On 27 November, in his Notebook N (the sequel, recall, to M on
subjects metaphysical), Darwin pursues a topic distinct from long-
run adaptation and progress but bearing directly upon it (N42). For
he here makes for the first time an explicit contrast between two
principles both capable of explaining how adaptive change in struc-
tures and habits could proceed in the short run. One ‘principle’ is
familiar enough, indeed: an adult blacksmith, thanks to the inher-
ited effects of his habits, has children — sons at least — with strong
arms. The other principle has no precise precedent in any earlier re-
flections: any children whom chance has produced with strong arms
outlive others. The contrast is direct. Chance production means here,
as it has all along for Darwin, production by small, hidden and rare
causes effective prenatally, so that the opposite of chance is postnatal
habits. What is new, then, is the conviction that those products of
chance with the same benefits as the effects of habits can contribute
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to adaptive change; because, although rare, individuals with such
beneficial variant structures will survive over future generations at
others’ expense. However, Darwin acknowledges a difficulty in de-
ciding which adaptive structures — and instincts, because these prin-
ciples apply, he notes, to brain changes — have been due to which of
the two principles. By the Sunday after Tuesday the 27th, he is, in
E, again considering principles. This time there are ‘three principles’
and they can, he says, ‘account for all’ (E58). Strikingly, none of the
three is new to him: that grandchildren resemble grandfathers; that
there is variation in changing circumstances; and that fertility ex-
ceeds what food can support. These three principles are consistent
with the earlier two; and Darwin may well have constructed their
conjunction so as to subsume those earlier two while circumventing
the unresolved difficulty of deciding which adaptive changes should
be credited to which one of those two. Such a reading certainly fits
what Darwin will say in the weeks, indeed decades, to come.

A further innovation is made within a few days perhaps, and
within a fortnight at most. It arises, it seems, from Darwin’s com-
paring of wild predatory canine species with sporting breeds among
domesticated dogs. Strikingly reversing what he has been saying
for months, Darwin now decides that there is at work in nature
among wild species a process of ‘picking’ or selective breeding just
as in man’s making of varieties of domestic species (E63). Nature’s
Malthusian sorting is now reinterpreted as nature’s picking. He is
soon arguing that because nature’s selective breeding is so vastly
more prolonged, more discriminating and more comprehensive than
man’s, a causal analogy can be conformed to the traditional form of
proportionality: the greater cause, selection by nature, is adequate
to proportionally greater effects than the intraspecific adaptive di-
vergence produced by the much lesser cause, man’s selection; these
greater effects could include, then, the unlimited interspecific adap-
tive divergences in the tree of life (E71). Species formations hence-
forth are to be compared, by Darwin, not as before with local, natural
varieties in domestic species, but with varieties made by the human
art that has its natural analogue in the selective breeding entailed
by the struggle for existence. By March 1839, Darwin is resolving
to argue publicly that ‘my theory’ ascribes species formations to a
natural process of selection ‘analogous’ to man’s (E118). The trans-
formations of ‘my theory’ making this analogy essential to its very
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formulation have now given it the structure and content it will have
twenty years later in the Origin. What these transformations have
not done is to resolve the indecision over the two principles of 27
November. Man’s selective breeding, Darwin will always accept,
works sometimes with chance variations, sometimes with the heri-
table effects of habits. This selective breeding analogy, like the three
principles, will always, then, subsume both of those two.

Man’s and nature’s selective breeding depend equally for their
efficacy on the special powers of sexual as opposed to asexual genera-
tion. Comparing and contrasting the two kinds of selective breeding
does not replace the comparing and contrasting of the two kinds of
generation. But the theory of natural selection, as an ecological —
economy of nature — theory now constituted by the breeding anal-
ogy, can and will have its argumentation developed separately from
any theorising about all generation. As a theory of the main cause of
the growth, the generation, of the tree of life, natural selection, with
its Lyellian and Malthusian struggles among and within species, can
then be detached from any theory of generation that pursues Dar-
win’s even older Grantian preoccupations. But both enterprises will
continue to draw inspiration from the grandpaternal precedent set
by Erasmus Darwin.

IX FROM THE NOTEBOOKS TO THE BOOKS

One can map Darwin’s notebook projects on to his books. Notebook
A contributes to the geological volumes on South America and on
coral and volcanic islands. M and N, on metaphysics, are consum-
mated mostly in The Descent of Man (1871) and The Expression
of the Emotions in Man and Animals (1872). The zoonomical en-
quiries divide in their legacies. The generation of individuals has
its final synthesis in the hypothesis of pangenesis, apparently first
formulated in 1841, but only published in 1868 in The Variation
of Animals and Plants under Domestication. The generation of the
tree of life by means of natural selection has the Origin (1859) all to
itself.2°

Such mappings show that much zoonomical and metaphysical
thinking from the months before the emergence of natural selec-
tion was never set aside but was, rather, actively carried through by
Darwin into the published works, sometimes seeming to fit uneasily
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with later views. What does not survive, however, is an explicit quest
for the laws of life; this quest being barely mentioned once natural
selection is fully formulated in the winter and spring of 1838—9. Two
reasons for this eclipse suggest themselves. First, the promissory
project aiming at these laws depended decisively on using geograph-
ical successions over time. But with natural selection a quite differ-
ent strategy is adopted, as the accessible changes wrought by man
in the short run provide the inferential avenue to nature’s workings
over inaccessible aeons. The study of domesticated species displaces
biogeography here, although biogeography will later take other ev-
idential roles, especially in supporting the principle of divergence.
Second, natural selection, although arising from the lawful tenden-
cies of heredity, variation and superfecundity, themselves outcomes
from the most general generative powers of life in nutrition and
growth, was never seen by Darwin to have a law of its own. There
was then no law that is to natural selection as the inverse square
of the distance law — with proportionality to mass products — is to
the force of gravitational attraction. In that sense natural selection is
lawless. So, further, where Newton’s science invoked a notoriously
mysterious cause — the attractive force itself — but a clear and dis-
tinct law, with Darwin it is the other way round: heredity, variation
and superfecundity, and hence natural selection, are obvious, mani-
fest, even familiar, features of animal and plant life; however, their
myriad interactive outcomes in myriad circumstances — the endless
resultant natural selections — are not subsumable within any one
generalisation, any single statement of law. Such considerations may
have ended Darwin’s aim of emulating the Newtonian consumma-
tion of Kepler’s nomic legacy.

If Darwin’s promissory Newtonian ambition was not fulfilled, was
he not nevertheless the Adam Smith of the living world? In articulat-
ing a tendency to adaptive divergence, the Origin does after all invoke
the cardinal Smithian doctrine of progress through the division of
labour; and Darwin in the 1850s had indeed studied the economists’
treatment of such themes. However, the notebook theorising of the
1837-9 period is not so readily assimilated to any such precedents.
Contrary to recent legend, the notebooks and other documents from
the time include no sure signs of direct debts to readings in polit-
ical economy in the months before Darwin read Malthus.?* What is
more, those characteristics of Darwin’s theorising — most obviously
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his individualism — that seem to show traces of such sources, do not
always fit well with them. For it was Darwin’s preoccupation with
individual sexual generations, as initiating new individual lives in
the offspring produced, that led him to refer the production of species
to the powers and actions of individual organisms; and his pursuit of
this premise was at odds with what political economists assumed,
as Darwin took these powers and actions not to be answering only to
individual self-interest, but to be lawful provisions not for the good
of those individuals themselves but for the good of species faced with
changing circumstances, and so for the goods eventuating from the
progress made in the larger proliferation of the tree of life.

These issues about progress and interests, individual and other-
wise, require a historiography for the ideology of Darwin’s science.
For they require, at a minimum, the locating of that science in rela-
tion to the Enlightenment, the French Revolution and the ‘Industrial
Revolution’ (an anachronistic category dating from late in the nine-
teenth century and now subject to revisionist criticism calling for
quotation marks); a locating, too, therefore, in relation to liberalism,
socialism and conservatism, and in relation to aristocratic, bourgeois
and proletarian class interests and conflicts. As for the Enlighten-
ment, the programmes and outcomes of Darwin’s notebook science
are unequivocally continuous with the projects definitive of the
first, the mid eighteenth-century, phase of the Enlightenment and
are anathema to all late eighteenth- and early nineteenth-century
counterings (including romantic counterings) of it.2> Equally, in its
commitment to gradual, adaptive progress Darwin’s version of na-
ture allied itself with reformist liberal alternatives to both socialist
revolution and conservative reaction as political philosophies. So, if
one accepts that conjunctions of liberalism and the Enlightenment
were also naturally conjoined with bourgeois interests, is there not
here, then, a presumption that Darwinian science was bourgeois in
its ideology?

To see how deeply such a presumption can mislead requires appre-
ciating new emphases in the historiography of English social and eco-
nomic life, new histories of the English capitalisms in their longues
durées.?® For the English capitalisms of the 1830s were much more
like the capitalisms of the England of the 1730s than was formerly
recognised. In the 1730s the national economy was capitalist, tri-
umphantly so with the seeing off of the main, Dutch rival; but was
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not predominantly bourgeois or industrial — in so far as that means
principally making goods in towns, in factories with machines.
Likewise, then, in the 1830s the dominant capitalisms of agriculture,
banking, colonies, trading, commerce and property, domestic and
imperial, already dominant a century earlier, continue their hege-
mony, with the political and social corollary that the landed aristo-
cratic and gentlemanly, rather than the urban, middle-class or bour-
geois interests, are still the ruling class interests.

That Darwin and his family fit exactly into this peculiarly English
pattern of ascendant aristocratic and gentlemanly capitalisms is
manifest, once one learns to avoid the older, discredited stereotypes
of the ‘Industrial Revolution’. The Beagle voyage, with its aristo-
cratic captain and its Admiralty mission to advance the informal
imperial opportunities opening up in South America, fits this pattern
no less exactly.?4 Again, so do Darwin’s preoccupations with land,
food and population, lying at the intersection of his Lyellian con-
cerns with the historical geography of species’ migrations, invasions
and extinctions and his Malthusian concerns with superfecundity,
tribal and imperial expansions, struggles, defeats and conquests. Any
thought that such preoccupations were by this time fading residues
of an ancien régime fast becoming passé can be answered by reading,
for instance, in books of the 1830s by the man later picked out by
Marx in Capital as the most instructive analyst of the capitalism of
the age: Edward Gibbon Wakefield. Putting Malthus together with
Smith, to counter Ricardo’s economic views, Wakefield and his many
influential followers reasserted, as Malthus himself had, the older
privileging of land, population and food in economic theory and
practice. They did so on behalf of a new argument, widely acted
upon in coming decades: that English capitalism, like any other
eventually, can only go forward by going sideways; for it must ex-
port not only excess population but capital and labour that has be-
come underdeployed in the mother country; and it must do so by
extending its entire social and economic structure to new colonial
settlements. There, in Australia, New Zealand and Canada, say,
with colonial land values kept high by government intervention —
the decisive policy proposal of the Wakefield school — the domi-
nant aristocratic and gentlemanly interests will be, as in England
itself, properly and profitably pursued together with other interests
distinctive of the middling and working classes.?s Alerted by such

Cambridge Collections Online © Cambridge University Press, 2009



London notebook programmes and projects 71

ideological analyses and projections in the England of the 1830s,
one can recognise in Darwin’s account of nature not the urban
sites of machinofacturing capitalism in Manchester, Leeds and else-
where, still often marginal as they were to the social, political, eco-
nomic and cultural life of the nation. Rather, one can recognise in the
selective breedings, stock and crop improvements, dominant species
and horizontal territorial competitions of life the agrarian, financial
and imperial ways and means of those aristocratic and gentlemanly
capitalisms which had first become nationally hegemonic early in
the previous century, were now burgeoning even more in power
and prestige, following the defeat of the French, and so moving on
to their later, Victorian pre-eminence at the apogee of the British
Empire.>®

NOTES

I am grateful to James Moore and Gregory Radick for discussions of
this chapter, and to the Arts and Humanities Research Board for grant
support.

1. For Darwin’s notebooks, see Barrett et al. 1987, Charles Darwin’s Note-
books (hereafter Notebooks). As in this superb edition, references in this
chapter will be to the manuscript page numbers.

2. Therecent biographies by Desmond and Moore (1991) and Browne (1995)
have extensive references to this literature.

3. In addition to the biographies listed above, see Manier 1978 and
Rudwick 1982.

4. For further discussion, see Sloan, this volume.

5. For a more detailed analysis of these views of Lyell, see Hodge 1982. See
also Rudwick 2005 and 2008.

6. See Red Notebook 127-32 in the Notebooks. For a more detailed dis-
cussion see Hodge 1990 and the articles by Sulloway cited therein.

7. Red Notebook 132 in the Notebooks. See also Endersby, this volume.

Browne 1995, 83-5.

9. For amore detailed discussion of Darwin’s sketch and Lyell’s exposition
of Lamarck, see Hodge 1982.

10. This explication of Darwin’s promissory project is founded on numer-
ous passages in B and C; comparing B224-7 with Es1—5 is especially
instructive.

11. See the index entry for Yarrell’s law in the Notebooks, and Endersby,
this volume.

®

Cambridge Collections Online © Cambridge University Press, 2009



72

I2.

13.

14.

15.

16.

17.
18.

19.
20.
21.

22.

23.

24.

25.
26.

JONATHAN HODGE

On various aspects of Darwin’s allegiance to this epistemic and
methodological vera causa ideal, see Waters, Hull and Radick, this
volume.

For a more detailed discussion, see Hodge 2000.

For further discussion, see Richards, this volume, and esp. R. J. Richards
1987.

For further discussion, see Endersby, this volume, and Hodge 1985.

On Darwin and Comte see Schweber 1977. On Darwin and Whewell,
see Curtis 1987. These studies markedly overestimate the influence of
Comte and Whewell on Darwin.

See Brooke, this volume.

For a much more detailed analysis, see Hodge and Kohn 1985. On
Darwin on chance variation and on the probabilistic character of the
theory, see Hodge 1987, reprinted in Hodge 2008b.

See Radick, this volume.

See Richards, Endersby and Waters, this volume.

For Darwin and the political economists, see, e.g., Schweber 1980 and
Gordon 1989. Note that for Adam Smith the principle of the division of
labour covered traditional forms of manufacturing — literally making by
hand - even more obviously than machinofacturing, and that Darwin’s
appeal to the principle in his account of divergence among varieties and
species depended on his agronomical extension of it to subsume the
greater yield of plant growth from a patch of land when there is a greater
diversity of species. For Darwin on divergence, see the Introduction to
this volume.

For alternative, Romantic readings, see, e.g., Sloan and Richards, this
volume.

See, e.g., Price 1999, J. C. D. Clark 2000, Anderson 1992, Wood 1991 and
Hudson 1992 for introductions.

On gentlemanly capitalism and informal imperialism, see Cain and
Hopkins 1993.

See, e.g., Semmel 1970.

On other aspects of the cultural conditioning of Darwin’s theorising,
see Radick, this volume.
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3 Darwin on generation,
pangenesis and sexual selection

I GENTLEMANLY GENERATION

In the summer of 1838, Charles Darwin considered marriage. The
disadvantages included losing the ‘freedom to go where one liked’,
while staying single would mean avoiding ‘the expense & anxiety
of children’. But then, he reflected, ‘only picture to yourself a nice
soft wife on a sofa with good fire, & books & music perhaps’. Not
to mention an ‘object to be beloved and played with. better than
a dog anyhow’. Wedlock won; within months he was engaged and
then married to his cousin, Emma Wedgwood. The pairing brought
anxieties, however, especially over whether marriage between such
close relatives would issue in unhealthy children.?

As a philosophical naturalist, Darwin had long been interested in
reproduction or ‘generation’, to use the term of the day.?> Genera-
tional issues would eventually lead him to study subjects as diverse
as barnacles, flowers, pigeons and domestic animal and plant breed-
ing. His hypothesis of pangenesis, probably first formulated in 1841
but only published in 1868, was an attempt to give a unified account
of all kinds of generation, from the healing of wounds in trees, to
propagation by buds and grafting, to sexual pairings and fertilisation.
Moreover, in Darwin’s view, since sexual pairings — whether decided
by male combat or female choice — were selective, they enabled a
selectional evolutionary process separate from, and sometimes in
tension with, natural selection. His theory of sexual selection argued
that something like a peacock’s tail, while lowering the peacock’s
chances of survival, might give him a reproductive advantage as long
as peahens choose the males with the finest tails. Whether writing
of birds or humans, Darwin always described females as ‘coy’ and

73
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modest, while the males fought aggressively over them; he saw the
patterns of his society repeated throughout the natural world.

This chapter looks at Darwin’s beliefs about generation in the
context of his wider theorising and its social setting. The discussion
takes in the theoretical legacies from the eighteenth century; the de-
velopment of Darwin’s views on generation from his student days at
Edinburgh onward; and the politics of gender, marriage and gentle-
manly life in the Darwin family and in Victorian Britain at large. The
aim is to see the world of generation as Darwin did, putting ourselves
in his place. For the later Darwin in particular, this will mean putting
ourselvesin his garden, because botany rather than zoology was often
central to his thinking about generation. As he moved among his
flowers, pollinating and observing, his children helped monitor his
experiments, while his wife Emma patiently ran the house and pro-
tected him from the intrusions of the outside world. Darwin the
Victorian paterfamilias is as important as Darwin the last great gen-
tlemanly naturalist in understanding his views on sex, marriage and
generation in plants and animals alike.

II A LEGACY OF GENERATIONAL ISSUES

From ancient times, and following Aristotle’s precedent most promi-
nently, natural history and natural philosophy had dwelled on plant
and animal generation — the making and remaking of living matter —
in all its diversity: with parents and without (‘spontaneous’ gen-
eration); with and without sex. The Swedish botanist Carl Linné
(Linnaeus) gave the topic new vitality in the eighteenth century
by classifying higher plants according to the numbers of female
carpels and male stamens — on the assumption that sexuality was
as widespread among plants as among animals.3 Darwin’s grandfa-
ther, the physician Erasmus Darwin, exploited the poetic potential
in Linnaeus’ images, making the poet’s garden, in his Loves of the
Plants (1789), a scene of vegetal orgies — to the shocked dismay of
more prudish naturalists.# Not everyone was convinced that sex was
so ubiquitous, however; in the early decades of the new century, the
issue was still far from settled.’

As a young naturalist in the making at Edinburgh University,
Darwin read his own grandfather’s treatise Zoonomia, possibly at
the suggestion of his mentor, the anatomist Robert Grant.® Grant
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was a specialist on the ‘zoophytes’ (‘animal-plants’ or plant-like
animals) and a keen supporter of Lamarck’s theories about the trans-
mutation of species. Under Grant’s tutelage, Darwin compared and
contrasted plant and animal reproduction by examining the zoophyte
genus Flustra, presenting his first scientific paper on the ‘eggs’ that
swam forth from the parent polyp before settling in rocks to con-
tinue the sedentary life of their species.” Darwin’s Flustra investi-
gations connected with issues about colonial and individual life in
animals and plants. Were corals associations or individuals? Was a
tree a colony of buds?® Later, at Cambridge, botanical studies with
John Henslow deepened these interests.” Controversially, Henslow
argued that asexual reproduction in plants — by ‘subdivision’, as he
called it —was rare but natural, occurring in such species as elm trees;
whereas most horticulturalists by that time thought it unnatural,
yielding only short-lived plants.™®

Darwin’s early influences — Erasmus Darwin, Grant and Henslow —
shaped much of his thinking about a wide range of generational is-
sues, in particular about the sexual and the asexual, the individual
and the colonial, and the natural and the unnatural.’* Throughout
the Beagle years, and especially in association with the extensive
microscopical studies he carried out on invertebrate animals, these
issues would continue to fascinate Darwin and direct his enquiries.

II1 THE BEAGLE AND BEYOND

Darwin’s theorising on the Beagle was shot through with genera-
tional preoccupations. His studies of invertebrates convinced him
that, at the most minute level, tiny granules of living matter were
involved in all plant and animal reproduction.™ On the island of
Chiloe (near Chile), he found apple trees being propagated asexually
in ways fitting Henslow’s views.!3 A new interest in corals and their
propagation enabled Darwin to integrate his Grantian heritage with
Lyell’s writings in geology. By early 1835, Darwin — here breaking
with Lyell — was ascribing the extinction of some mammal species
to an inherent limitation on species lifetimes; in Darwin’s view, this
limitation was analogous to the limitation on the total lifetime of
the descendants of an asexual graft in apple-tree propagation.™
After returning from the voyage, Darwin looked for evidence that
species, like both individuals and grafted descendants, have a limited
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lifetime. He began to argue that species died for the same reasons
grafted trees did: in both cases the generational process was the same
because generation proceeded by division, and division transmitted
only the limited vitality present at the beginning of a species’ life.
From this hypothesis, Darwin initially concluded that sexual and
asexual generation were substantially similar.’s However, by July
1837, when he commenced his notebook theorising on the forma-
tion of new species from earlier ones — transmutation of species —
he had decided that although all generation was indeed divisional,
there were two crucial differences between sexual and asexual gen-
eration. First, sexual generation involved the mating of two parents,
or more precisely, the fertilisation of the female element by the male
element. Second, sexual generation involved maturation in the off-
spring thus produced. Mating and maturation would preoccupy him
intently from now on.

As Darwin saw these distinctively sexual processes, mating was
evolutionarily conservative, and maturation evolutionarily innova-
tive, in ways that had no analogue among asexual species. In species
where males and females mated, individual differences between the
parents were blended out, producing offspring intermediate in char-
acter. Generally, then, mating ensured the uniformity of a species-
character across its geographical range, despite local variations of
conditions. But in those same species, the fact that the offspring
matured left some scope for the emergence of adaptive variation
to changing conditions of life, and therefore for innovation to bal-
ance the conservatism. In Darwin’s view, only immature, maturing
organisms were impressionable by environmental influences; and
this was the only means by which adaptive and heritable variations
could be acquired.™®

Normally, mating and maturation remained balanced, so for trans-
mutation to occur that balance needed to be upset in favour of
maturational innovations. According to Darwin, the migration of
some individuals to fresh conditions, with isolation from the parent
stock, could lead to a new local variety being formed - one that
could eventually diverge sufficiently to become a new species, espe-
cially if divergence later produced sterility between the new and old
stocks.”

From the start of this notebook theorising, Darwin accepted that
individual maturation repeated, and recapitulated (in the later term),
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the changes in form gone through by the species’ entire ancestry
since life began.™® So, maturation, in recapitulating former changes,
somehow made possible new ones allowing further adaptation and
progress. In Darwin’s thinking, the role of maturation was comple-
mented by that of mating and fertilisation. Sexual reproduction intro-
duced crossing and blending that allowed adaptations to immediate
circumstances to be conserved and passed on, producing cumulative,
progressive change which could eventually allow higher forms of life
to arise. Sexual generation served, then, not the good of individuals,
but the good of species that have to change or become extinct; even-
tually, sex allowed the formation of human from lower animal life.
Within a year, Darwin was speculating on how species with sep-
arate sexes might have arisen from hermaphroditic ancestors. He
concluded that the hermaphroditic condition comes first and gives
way later to the separation of sexes through the loss — the ‘abortion’,
as he put it — of one or other sexual structure and activity. He also
speculated, especially in the summer of 1838, on how fertilisation
works; tentatively concluding that a female egg, in a higher animal,
is like a plant bud: vegetative, passive and exactly like its parental
source in inner constitution; while male semen is animate and active
in impressing on the egg some influence, making it mature in ways
different from the parental maturation. Darwin (in keeping with a
long-standing, male-dominated tradition) assumed that adaptation
and progress in life were largely initiated by males, with females
ensuring that the changes initiated were enduring and cumulative.™®
In the late 1830s, Darwin had developed several components of
the theory he later referred to as ‘descent with modification’. Sexual
reproduction was the key to ‘modification’: it created variations but
blended them, so that new forms didn’t diverge so quickly; and of
course sex was also central to ‘descent’, as it provided the means by
which the modifications were passed on. However, Darwin still had
no mechanism to explain either variation or inheritance; and as he
began to look for one, he accumulated new mysteries to solve.

IV BUDS, BARNACLES AND BIRDS

In September 1838, Darwin took a break from his notebooks on
species to visit Loddiges, the celebrated London nursery garden. He
noted afterwards that he had seen ‘1279 varieties of roses!!!’. This
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profusion intrigued him; if there was enough variation in nature to
produce 1,279 varieties of roses, why did not Rosa fragment into
1,279 species? He observed that Loddiges’ gardeners propagated their
new cultivars by taking cuttings, precisely because asexual repro-
duction was conservative; allowing the roses to set seed would have
blended out the desired varieties. In the same notebook entry, Darwin
reminded himself that some animals were like plants, in that
taking ‘cuttings’ from them could propagate the species; grafting rose
cuttings was ‘like cutting off tail of Planaria’ (a genus of flatworm),
which resulted in both parts of the worm re-growing into complete
worms. The worms reminded Darwin that some lizards grew new
tails if they lost their old one; asexual reproduction thus seemed to
be akin to ‘healing of wound’ — presumably each part of an organ-
ism ‘must have the knowledge how to grow, & therefore to repair
wounds’. From this sequence of associations, he concluded that if
roses (like the Chiloe apple trees) could be grown from cuttings —
and worms could be grown in the same way — then ‘in the separated
part every element of the living body is present’.2° Perhaps there was
nothing unique about sperm, pollen and eggs — they were merely the
specialised forms of some ability which was diffused throughout an
organism.

When Darwin visited Loddiges, he was once again thinking about
plant fertilisation. Although most flowers possess both male and
female parts, plant breeders believed that self-fertilised flowers were
not as vigorous as cross-fertilised ones. Even hermaphroditic flowers
seemed to avoid regular self-fertilisation, with the wind or insects
acting to transfer pollen between different plants. Darwin set out
to find out what the effects of self- and cross-fertilisation were. His
curiosity was prompted partly by concerns about his own inbreeding
with Emma.>* Indeed, it was shortly after their wedding that he began
the observations on flower-breeding that formed the basis for the
full-blown experiments of the 1860s.>*

While the flower researches were getting underway, Darwin be-
gan a lengthy study of living and fossil barnacles (Cirripedia); from
1846 until 1854 he worked away at his barnacles, eventually pro-
ducing two large books on them.?3 The most intriguing aspect of
these creatures was, once again, their sexual characteristics. Most
barnacle species were hermaphroditic, but others had distinct sexes.
Most surprising was the Beagle specimen that had first led him to
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study barnacles, a tiny species he named Arthrobalanus, in which
the males were so tiny that they lived inside the females’ shells,
almost like parasites. Such species seemed to Darwin to be interme-
diates between the common hermaphroditic barnacles and the ones
with separate sexes.?4

Darwin was also fascinated by the variability of barnacle species -
further proof of nature’s ability to generate variation. Barnacles, like
flowers, were often hermaphrodites, and yet, just as in the plant
kingdom, constant self-fertilisation was avoided. Barnacles helped
to confirm Darwin’s earlier suspicions about the common nature of
animal and plant reproduction; and as he studied the dizzying diver-
sity of barnacle reproductive strategies, he decided that all organisms
must originally have reproduced asexually, then hermaphroditically
and finally sexually.?s

Further evidence that nature abhorred prolonged self-fertilisation
came in the first of Darwin’s botanical books, On the Various
Contrivances by which British and Foreign Orchids are Fertilised
by Insects (1862).2° As the book’s subtitle — ‘on the good effects of
intercrossing’ — indicated, Orchids was mainly concerned with the
extraordinary array of complex mechanisms that these plants pos-
sessed to ensure that they were cross-fertilised by insects, rather than
self-fertilised. A secondary concern was the ‘design argument’, from
the intricate complexity of plants to the existence of an intelligent,
designing God. By showing that these mechanisms were the product
of natural laws, Darwin mounted what he privately referred to as
‘a “flank movement” on the enemy’.?”

Darwin had found intriguing connections between the reproduc-
tion of plants and animals, but so far he had found these connections
with very simple animals. Would they hold with the higher animals,
even with humans? Would the problems associated with interbred
orchids reappear in the offspring of two breeds as closely related as the
Darwins and the Wedgwoods? Darwin had grown up in the country,
surrounded by friends and relatives who bred horses and dogs, so the
farmyard seemed a natural place to turn for answers about animal
breeding.?®

Darwin had earlier sent professional animal breeders a question-
naire, but got very little response. So, starting in 1855, he started
breeding pigeons for himself.? Among his aims was to determine
the truth of Yarrell’s law: that, when two varieties were crossed, it
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was the older breed whose characters tended to dominate in the off-
spring. What this showed, it seemed to Darwin, was that characters
become more firmly and more strongly embedded in the hereditary
constitution with the passing of time and generations, with conse-
quences in the short run for species formation, and in the long run
for structural progress.3° Unfortunately, the pigeon experiments pro-
vided a great deal of counter-evidence to Yarrell’s law, and Darwin
became convinced of the need for alternative explanations. How-
ever, it is characteristic of his approach that he did not dismiss
such older ‘laws’ entirely, but merely decided they were only partial
explanations.3*

V A TREATISE ON BREEDING

In 1868, Darwin published The Variation of Animals and Plants
under Domestication, which — among other things — attempted to
explain the often perplexing phenomena of inheritance.3?> Darwin
drew particular attention to four puzzles: the tendency of offspring
to show the characters of their remote ancestors rather than their
parents (‘reversion’); the tendency of fruit produced from the splicing
together of two different kinds of tree to have a hybrid, intermediate
character (graft hybrids); the ability of some animals and plants to re-
grow damaged or severed parts (regeneration); and lastly, the curious
case of Lord Morton’s mare.

Darwin’s examples of reversion were the characteristically
homely ones of domestic pigeons reverting to their wild-type colour-
ing, or horned sheep and cattle re-appearing in polled breeds. Such
reappearances were problems for breeders, who could not be sure
how many generations were needed before ‘the breed may be con-
sidered as pure, and free from all dangers of reversion’.33 Knowing
why and how ancient characters could reappear promised to throw
light on the mechanism of inheritance and also the emergence, de-
spite blending, of new species from varieties. Darwin also recognised
the need to understand what prevented new varieties from reverting
to their ancestral condition; otherwise reversion could provide, not
supporting evidence for the gradual transmutation of species, but
fatal evidence against it. His pigeon-breeding experiments had sug-
gested that reversion was too rare to be a problem; but knowing the
mechanism would help him explain why that was the case.34
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The other aspect of reversion that concerned Darwin was so com-
mon that it had rarely struck anyone as needing explanation, but he
wondered how a man could transmit characters to his grandson, via
his daughter — ‘characters which she does not, or cannot, possess’.3’
How was it possible, for example, for a boy to grow up with a beard
like the one that his mother’s father had borne, given that his mother
had no beard? From questions like these, Darwin concluded that the
ovules and spermatozoa of higher animals must be ‘crowded with
invisible characters, proper to both sexes . . . and to a long line of
male and female ancestors separated by hundreds or even thousands
of generations from the present time’. Yet, these characters, ‘like
those written on paper with invisible ink’, were not visible, but ‘lie
ready to be evolved whenever the organisation is disturbed by certain
known or unknown conditions’.3¢

Graft hybrids were another of Darwin’s enigmas. He discussed
cases where grafting had produced a plant ‘resembling in every im-
portant respect a hybrid formed in the ordinary way by seminal
reproduction’.3” These cases reinforced the suspicion, first aroused
by the Chiloe apple trees, that the ability to create a new individ-
ual was indeed diffused throughout the plant. Another old question
that he returned to in Variation was regeneration, the power of some
organisms to re-grow parts. He noted that salamanders could regen-
erate their limbs, which seemed to suggest that whatever controlled
the growth of the limb must be present throughout the organism.
The similarities between graft-hybrids and regeneration led Darwin
to speculate that these abilities might be related.3®

Finally, there was the singular case of Lord Morton’s mare. The
mare had been mated with a male quagga (a now-extinct, South
African species of striped horse) and, as expected, produced quagga-
like foals with some stripes. However, Darwin records, ‘she was sub-
sequently sent to Sir Gore Ouseley, and produced two colts by a
black Arabian horse’. Much to Sir Gore’s astonishment, these foals
also had a few quagga-like stripes. This case appeared to show that
what Darwin called ‘the direct action of the male element on the fe-
male form’ could be permanently impressed on a female and persist
over several generations, even though other matings subsequently
occurred.?® Darwin believed that the same prepotency occurred in
plants, in that pollen from another species might have a permanent
effect on a plant’s ‘ovarium’, so that the influence of the foreign
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species would be apparent in subsequent generations.4° He developed
this idea with one of his characteristic analogies between the level of
the species and that of the individual, by comparing the influence of
the male on a specific offspring with that of changed environmental
conditions on a lineage.4*

Variation is in many ways the culmination of Darwin’s genera-
tion theorising: from his earliest experiments with Flustra and the
zoophytes he had been persuaded of the continuity between animals
and plants; his time with Henslow and his experiences aboard the
Beagle contributed to his belief that sexual and asexual reproduction
were points on a continuum; worms and salamanders had suggested
a link between healing and reproduction; blending inheritance in
pigeons and roses had shown him just how much variation sex could
generate, while at the same time acting as a regulator, to stop species
fragmenting into extinction; and maturation and Lamarckian inher-
itance showed the continuous impressionability of the embryo and
the adult, respectively. With this background in view, it becomes
clear why the Variation’s 8oo pages of detailed cases culminate in
the ‘Provisional Hypothesis of Pangenesis’ — far from being a hasty
afterthought, it was a systematic attempt to connect some of Dar-
win’s longest-held ideas.

VI THE HYPOTHESIS OF PANGENESIS

Darwin introduced his hypothesis by summarising his problems, and
then offered a rather brief description of his self-confessedly ‘imper-
fect’ solution, pangenesis. He proposed that every part of an organ-
ism can ‘throw off minute granules which are dispersed throughout
the whole system’, and that these ‘multiply by self-division, and
are ultimately developed into units like those from which they were
originally derived’. He named these granules ‘gemmules’, and argued
that ‘they are collected from all parts of the system to constitute the
sexual elements’.4>

Although Darwin coined the term, pangenesis was not a new idea.
Its origins went back to the ancient world and many eighteenth-
century naturalists had propounded various versions of it. By
Darwin’s day, however, the idea was much out of favour.43 To see
why he revived and developed the pangenesis hypothesis, we need
to understand how, in his view, the hypothesis resolved his various
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puzzles. In the case of reversion, he argued, for example, that a boy
could inherit his grandfather’s beard from his mother because ‘the
secondary characters, which appertain to one sex, lie dormant in
the other sex; that is, gemmules capable of development into the
secondary male characters are included within the female; and con-
versely female characters in the male’. The same process could ex-
plain all the other enigmatic atavisms that Darwin had described.44
And because gemmules were supposedly dispersed throughout the
organism, they could explain both graft hybrids (since the elements
needed for reproduction were not restricted to the reproductive or-
gans) and the regeneration of missing limbs (since the gemmules that
made them were circulating elsewhere in the body).

Pangenesis made connections between many of Darwin’s ideas:
the relationships between embryos, adults and species; the link be-
tween sexual and asexual reproduction; the concomitant view that
there is no deep difference between gametes and asexual buds; and
his confidence that reproduction is continuous with growth and
healing.45 It is also important to remember that Darwin’s gemmules
were conceived as self-propelled, largely autonomous creatures (not
unlike the ‘eggs’ of the zoophytes, which Grant had also called
gemmules) which multiplied themselves and then combined to de-
termine the character of the new organism. In his discussion of
reversion in hybrids, Darwin argued that ‘unmodified and undete-
riorated gemmules’, present in two hybrids, ‘would be especially
apt to combine’.#¢ Such phrases seem to imply a form of com-
petition among the gemmules: the ‘pure’ un-hybridised gemmules
are described as ‘undeteriorated’ (and thus ‘fitter’); their superiority
allowed them to dominate and thus re-assert the organism’s origi-
nal characteristics. The more gemmules there were from one parent,
the more that parent’s specific characters would predominate — and
that, it seemed, explained the dominance associated with Yarrell’s
law. The gemmules of the older species were more stable and vigor-
ous, and this was what allowed them to compete successfully against
those of the younger species.4” Darwin also presumed that in such
a competition, the male elements would predominate. He thereby
explained the apparent prepotency of the male in such cases as
Morton’s mare.4® In Darwin’s view, the persistence of male influence
was due to gemmules being ‘capable of transmission in a dormant
state to future generations’, when they might be re-awakened.#
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As already noted, Darwin thought that there was good evidence
that acquired characteristics could be inherited, but he recognised
that such inheritance raised the question of ‘how can the use or
disuse of a particular limb or the brain affect a small aggregate of
reproductive cells, seated in a distant part of the body?’ Pangen-
esis was intended to explain this too: since gemmules were pro-
duced throughout an organism’s life, a changed organ would produce
changed gemmules.5°

As Darwin tried to explain everything from reversion to graft-
hybrids he brought together many of the themes that were his life-
long preoccupations. ‘Inheritance’, he wrote, ‘must be looked at as
merely a form of growth, like the self-division of the lowly-organised
unicellular organism.” Darwin stated the general point succinctly:

Each animal and plant may be compared with a bed of soil full of seeds,
some of which will soon germinate, some lie dormant for a period, whilst
others perish. When we hear it said that a man carries in his constitution the
seeds of an inherited disease, there is much truth in the expression. No other
attempt, as far as I am aware, has been made, imperfect as this confessedly
is, to connect under one point of view these several grand classes of facts.
An organic being is a microcosm — a little universe, formed of a host of self-
propagating organisms, inconceivably minute and numerous as the stars in
heaven.s*

VII METHOD, ARGUMENT AND THE
PANGENESIS HYPOTHESIS

The hypothesis of pangenesis was clearly not an aberration on Dar-
win’s part. It had a long tradition behind it, and he saw it as the log-
ical culmination of his generation thinking.’? Jonathan Hodge has
argued that Darwin’s thinking can be divided into three stages. From
1835 on, his theory of species extinction from an inherent limitation
on lifetime prompted him to hold that all generation - sexual and
asexual — was essentially the same, being a process of division. From
1837 on, without repudiating that division thesis, Darwin concen-
trated on the interaction of two parents and on maturation in their
offspring as two features marking off all sexual reproduction from
any asexual reproduction, thus making adaptive variation and
descent with modification possible. Third, from 1841, he became
convinced, mainly perhaps on reflecting on such phenomena as graft
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hybrids, that all generation, from healing to breeding, was ultimately
sexual, in that it was due to micro-ovules, or gemmules, that were
engaged in acts of quasi-fertilisation.53

After Variation had been published, Darwin wrote to his friend
Joseph Hooker, the botanist:

Have you ever met with any tangible & clear view of what takes place in
generation, whether by seeds or birds. — Or how a long-lost character can
possibly reappear — or how the male element can possibly affect the mother-
plant — or the mother animal so that her future progeny are affected. Now
all these points & many others are connected together, — whether truly or
falsely is another question — by Pangenesis.s*

Hooker, like many of his contemporaries, was not persuaded,
however. He wrote to George Grey, the New Zealand governor, that
Variation was ‘a wonderful book’ and had produced ‘a profound
sensation’ but that ‘pangenesis is a stumbling block to me, I grant
all its premises & all its results, but I do not see how my under-
standing is helped by the hypothesis of multiplying germs or
gemmules or atoms’.’S Although Darwin had made intriguing links,
Hooker felt that, in the absence of direct evidence for gemmules,
Darwin’s hypothesis explained nothing. Hooker’s scepticism about
the pangenesis hypothesis thus contrasted sharply with his support
for the theory of natural selection; and a comparison of Darwin’s
argumentative strategies in the Origin and the Variation holds clues
to a possible explanation for this difference in response.s®

Darwin had used the final chapters of the Origin to show how his
theory could explain a diverse range of phenomena.5” This accumula-
tion of evidence was much more than merely corroborative detail; he
hoped to demonstrate that a single theory — natural selection — could
explain a diversity of apparently unconnected evidence. Doing so was
central to his philosophical approach to scientific enquiry; Darwin
was trying to establish a consilience of inductions. The British
philosopher William Whewell had proposed ‘consilience’ (literally
jumping together’) as a solution to the long-standing problem of
evaluating hypotheses.5® According to this doctrine, a hypothesis
gained especially strong empirical support when it turned out to
explain phenomena of kinds not contemplated when the theory was
first formulated.5® More generally, if a hypothesis could explain nu-
merous and diverse kinds of facts, it was much more likely to be true

Cambridge Collections Online © Cambridge University Press, 2009



86 JIM ENDERSBY

than if supported by facts of just one kind. The more a theory could
successfully explain, the more likely it was to be true.®°

A large part of what made the pangenesis hypothesis plausible
to Darwin was that — just like natural selection — it seemed to ex-
plain so much.®* But the theory of natural selection had more than
explanatory success in its favour. Darwin had presented the theory
as following inductively from independently evidenced phenomena;
even his critics agreed that plants and animals varied, that selective
breeding could create new varieties, and that there was a struggle for
existence. The theory of natural selection linked these phenomena
without positing any unobserved new entities. The pangenesis hy-
pothesis was quite different. No one had detected a gemmule; yet
Darwin was convinced that they must exist, because, if they did ex-
ist, the diverse and often puzzling phenomena of inheritance ‘jumped
together’ into a single explanatory scheme. He clearly hoped to repeat
the strategy of the Origin with pangenesis, even quoting Whewell in
his support.®> But perhaps Darwin was led astray by his own skills
of rhetoric. After all, the structure of the Origin’s argument bore no
relation to the process by which he had arrived at his theory; the con-
silience of inductions merely boosted his theory.®3 Yet, emboldened
by the Origin’s success, Darwin seems to have regarded consilience
as his starting point for the pangenesis hypothesis. The gemmules
could almost be described as ‘consilience particles’; they made ap-
parent connections between Darwin’s problems, but were provided
with no additional evidence.

Hooker’s letter to Grey about pangenesis also mentioned that
‘Darwin is at work on a book on Man! Which will I expect, turn the
scientific & theological worlds upside down.’® It certainly did; but
when the Descent of Man appeared in 1871, the bulk of Darwin’s
long-delayed discussion of human origins turned, not on natural
selection or pangenesis, but on sexual selection.

VIII THE THEORY OF SEXUAL SELECTION

In 1860, Darwin wrote to Asa Gray, the American botanist, that ‘The
sight of a feather in a peacock’s tail, whenever I gaze at it, makes
me sick!’®s Darwin’s nausea was prompted by the apparent inability
of natural selection to explain such an extravagant but apparently
useless feature; as he noted: ‘the long train of the peacock . . . must
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render them a more easy prey to any prowling tiger-cat than would
otherwise be the case’.®® How to explain features that did nothing
to aid birds in the struggle for existence — and might even hinder
them?

Darwin’s proposed solution to this puzzle arose from the fact that
peacocks, as he wrote, ‘display their attractions with elaborate care
in the presence of the females’, almost always ‘during the season of
love’.%” He concluded that the peacock’s tail must be a sexual orna-
ment. It had evolved because the most vigorous and healthy of the
peacock’s ancestors grew the biggest tails and used them to attract
the most vigorous and healthy of the proto-peahen females. The vig-
orous thus mated earliest and most often, producing a large number
of offspring, who would inherit either their father’s large tail or their
mother’s preference for large tails. Over many generations, peacocks’
tails would continue to get bigger and bigger, eventually resulting in
the extravagant structure of the modern peacock.®® Sexual selection
was especially plausible to Darwin because he believed in the inher-
itance of acquired characteristics (which pangenesis supposedly ex-
plained). In Darwin’s view, merely being strong and healthy would
allow a peacock to grow a bigger tail, and this acquired character
would be inherited by his offspring.®®

Darwin argued that natural selection alone could not have pro-
duced male ornaments because they were not essential for survival.
After all, ‘the females, which are unarmed and unornamented, are
able to survive and procreate their kind’.7° Just as he had done in
the Origin, Darwin drew on evidence from the farmyard, noting
how breeders had improved the secondary sexual characteristics —
plumage and so on — of gamecocks and pigeons.”” According to
Darwin, sexual selection had two distinct aspects: male combat and
female choice.”” He allowed that the females of the lower animals
played a substantial role in sexual selection; but, in humans, the
evidence of Victorian society seemed to him to demonstrate that
men had largely seized the power of choice. This seizure in turn
explained an otherwise awkward anomaly - that it was human fe-
males, rather than males, who ornamented themselves to attract a
mate. As Darwin saw it, just as men selected pigeons to fit their
ideals of beauty, they tended to reject potential brides who failed
the aesthetic test. Just as the theory of natural selection came out
of the animal breeders’ gazettes and the pigeon-fanciers’ clubs, the
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theory of sexual selection was partly produced by Darwin’s social
and domestic situation.”3

For Darwin, sexual selection explained a set of facts that natu-
ral selection could not: the apparently useless differences between
males and females. It is no accident that sexual selection appeared
in the Descent of Man; the two topics were always closely linked
in Darwin’s thinking.”4 He believed sexual selection might explain
how different human races arose: a beautiful European woman may
repel an African man, while an African woman’s ideal man would be
rejected by an Asian woman.”S Beauty, for Darwin, was very much in
the eye of the beholder and as such offered no more survival benefit
than the peacock’s tail did. Darwin speculated that such variations
were the key to understanding the emergence of different human
races. He argued that in ‘savage’ cultures the ‘strongest and most vig-
orous men’ will become chiefs and have the pick of the most attrac-
tive women (according to their local standard of beauty). The chiefs
will often have several wives and — being wealthy — will have the
food and other resources to raise the most offspring, so that ‘after the
lapse of many generations’ the chiefs’ arbitrary tastes will ‘modify
to a certain extent the character of the tribe’.’® The same mecha-
nism explained how humanity had diversified from a single ancestral
species into numerous races with distinct moral codes and, Darwin
assumed, widely varying intellectual abilities. He believed moral
and intellectual traits were acquired and passed on in ‘Lamarckian’
fashion and that sexual selection would thus allow variations in
moral or intellectual standards to become part of the make-up of
a particular human race; people could have local tastes in morality,
just as they had local tastes in beauty.””

However, it was not just races who varied in their mental prowess.
Darwin also believed that men were as intellectually superior to
women as white people were to black ones. Darwin argued that these
differences resulted from natural and sexual selection over many
generations. Male ancestors of humans would have had to compete
successfully with rival males and would also have had ‘to defend
their females, as well as their young, from enemies of all kinds, and
to hunt for their joint subsistence’. As a result, men had inevitably
become both more intelligent and stronger than women, although
Darwin did admit that ‘women have become more beautiful’.7®

For Darwin, ‘man has ultimately become superior to woman’.
Nevertheless, he believed that, because pangenesis entailed the equal
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transmission of characters to both sexes, the difference between men
and women was not as great as it might have been. Indeed, without
the distributive equity that pangenesis enforced, ‘man would have
become as superior in mental endowment to woman, as the peacock
is in ornamental plumage to the peahen’.’® On the pangenesis hy-
pothesis, just as male characteristics such as the colour of a beard
were present but dormant in women, so too might be the gemmules
for male intellectual superiority. Darwin speculated that, if they were
given equal access to education, women might eventually match
men in intellect.®° But he viewed the education of women as a waste
of time and resources — an unsurprising conclusion, perhaps, for a
man who had pictured his marriage as involving a ‘nice soft wife’, not
a self-confident intellectual equal, and who clearly thought the deci-
sion to marry was entirely his, not Emma’s.8” Darwin’s assumptions
about women’s status were common among educated Victorian men.
Somewhat ironically, several of his contemporaries — such as Alfred
Russel Wallace and St George Mivart — rejected Darwin’s proposal
that female choice could have played any role in evolution because
females were so notoriously fickle. Wallace and Mivart thought
female tastes changed too often for them ever to be considered a
‘force’ akin to natural selection.®?

Darwin’s theory of sexual selection was published, and largely
dismissed, at a time when Victorian feminists were demanding the
vote — the National Society for Women’s Suffrage had been founded
in 1869 —as well as access to higher education and the learned profes-
sions. Educated women were even discreetly discussing the attrac-
tions of contraception. For Darwin and his male contemporaries,
such developments fuelled fear that the uneducated, inferior lower
classes would soon outbreed their educated betters.®3 Another, older
anxiety of Darwin’s reappeared in the Descent, when he argued that
the government should use the census to discover once and for all
‘whether or not consanguineous marriages are injurious to man’ —
and outlaw them if necessary.?

Darwin’s consanguineous marriage to Emma was still very much
on his mind in the 1870s. The flower-breeding experiments he had
begun just after he married eventually resulted in The Effects of
Cross and Self Fertilisation in the Vegetable Kingdom (1876), an-
other book largely concerned with the harmful effects of in-breeding.
The same preoccupation was central to The Different Forms of
Flowers on Plants of the Same Species (1877), which showed why
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hermaphroditic flowers, such as primulas, often had two different
flower forms (a phenomenon now known as heterostyly). Once again,
Darwin showed that nature had evolved a mechanism to avoid self-
fertilisation. As he tabulated his flower results, his thoughts must
surely have turned to his own children. Several appeared sickly and
were frequently ill. Two had died in infancy.®s Throughout his life,
the marriages of animals and flowers were thus entangled with the
implications for and consequences of his own marriage.

Poignant as they were for Darwin personally, his botanical discov-
eries had theoretical consequences as well. His experimental results
related directly to his earlier reflections on barnacles, especially on
the transition from hermaphroditic states to those in which the sexes
are fully separate. Gradually he began to place greater emphasis on
sterility, rather than geographic isolation, as a major mechanism of
species formation. Heterostyly seemed the first evolutionary step
on the road to the sterility barrier between species.®® In his view,
his plant experiments showed that crossed plants were more vigor-
ous than self-fertilised ones, and that developing sterility between
populations helped produce new species.

IX GENERATION MATTERS

Darwin’s engagement with issues of generation extended over fifty
years, from his early observations on sea-mats to his late experiments
on flowers. This engagement stimulated a great deal of private the-
orising about transmutation, and also two of Darwin’s most impor-
tant public doctrines: the hypothesis of pangenesis, and the theory
of sexual selection. The latter theory, after a long spell in the scien-
tific wilderness, is now widely celebrated. By contrast, pangenesis is
still seen in many quarters either as a piece of inexplicable folly, or
as a visionary but flawed attempt to anticipate modern genetics.?”
It makes more historical sense, however, to see the hypothesis as
an attempt to draw together the strands of Darwin’s generation the-
orising, using some of the same argumentative strategies that had
worked so well in the argument of the Origin. Darwin surveyed his
mass of evidence and tried to devise a single theory that would allow
all his facts to ‘jump together’ into a single explanation. He was well
aware that he was speculating, and knew that at least some aspects
of his theory would turn out to be wrong. But when men such as
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his cousin Francis Galton tried to test it experimentally, pangenesis
proved even more ‘imperfect’ than Darwin had feared.®®

Darwin lived at a crucial transitional period in the history of the
life sciences, when the gentlemanly traditions of natural history,
which made no real distinctions between ‘amateurs’ and ‘profes-
sionals,” were gradually being transformed into the laboratory-based
science that we now recognise as biology.?® This change has con-
tributed to the unease that modern readers sometimes feel with the
generational strand in Darwin’s theorising. Although discriminating
in his choice of correspondents, Darwin nevertheless tended to as-
sume that the eye-witness reports of his fellow gentlemen could be
trusted as scientific evidence.9° Moreover, his informants were very
often other men, who generally shared his assumption that nature
had allotted very different roles to males and females. In cases like
Lord Morton’s mare, for example, Darwin assumed that the ‘male
principle’ was more powerful and potent than the female.®* His sup-
position deflected him from the possibility that the striped offspring
of the unstriped father and mother were simple cases of reversion;
rather than showing the enduring influence of the mother’s previous,
striped mate, the stripes reveal that domestic horses had striped an-
cestors. (Long after the quagga’s extinction, striped foals continue to
be born today.) Darwin’s prejudices were also explicit when he wrote
about sexual selection. In every species, he argued, ‘it is the males
that fight together and sedulously display their charms before the
females; and those which are victorious transmit their superiority
to their male offspring’. The most the females could do is choose.
The female, in Darwin’s view, is by nature ‘coy, and may often be
seen endeavouring for a long time to escape from the male. Every
one who has attended to the habits of animals will be able to call to
mind instances of this kind.’?>

The historian Evelleen Richards has pointed out that there is a
high degree of circularity in Darwin’s arguments here. He described
animals in terms of Victorian sexual morality (thus ‘coy’ females),
and then ‘naturalised’ human actions by analogy with animals inter-
preted in the Victorian way (thus Darwin compared ‘young rustics’
at a fair to courting birds).3 It is worth remembering, however, that
feminists were still very much the minority in Darwin’s day, and
most Victorian women, like Darwin himself, viewed existing gen-
der roles as entirely natural.®4 Endorsing or condemning Darwin’s
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opinions on women — or on race — is as futile as trying to re-invent
him as a pioneer of genetics. It is more illuminating to place him
back in the context of his times — a theorist, not of genetics, but of
generation, pondering the reproduction of flowers, animals and the
gentlemen who bred them.
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4  Darwin on mind, morals
and emotions

I HUMAN EVOLUTION THROUGH
HUMBOLDTIAN EYES

From the beginning of his theorising about species, Darwin had
human beings in view. In the initial pages of his first transmuta-
tion notebook (Notebook B), he observed that ‘even mind & instinct
become influenced’ as the result of adaptation to new circums-
tances.” Considering matters as a Lyellian geologist, he supposed
that such adaptations would require many generations of young,
pliable minds being exposed to a changing environment. After all,
Captain FitzRoy had attempted to ‘civilise’ the Fuegian Jemmy
Button by bringing him to London and instructing him in the Chris-
tian religion; but back in South America, Button reverted to his old
habits, demonstrating, in Darwin’s words, that the ‘child of savage
not civilized man’ - transmutation of mind was not the work of a
day.? Darwin had nonetheless quickly become convinced that over
long periods of time human mind, morals and emotions had pro-
gressively developed out of animal origins. As he bluntly expressed
it in his first transmutation notebook: ‘If all men were dead, monk-
eys make men. — Men make angels.’> Presumably the transmuta-
tion of human beings into those higher creatures remained far in the
future.

From July 1837, when he jotted these remarks in the first few
pages of his Notebook B, to the early 1870s, with the publication
of his Descent of Man and Expression of the Emotions in Man and
Animals, Darwin gradually worked out theories of the evolution of
human mentality that, in the main, we still accept. In the case of
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moral behaviour, he produced a theory of its evolution that stands
as a most plausible empirical account, and displays the range and
subtlety of his thought. These theories merit close examination in
their own right. But a better understanding of them can also lead
to a better understanding of Darwin himself. As we shall see, this
Victorian gentleman’s conception of human mind had roots travers-
ing a large swath of native ground, with some, though, penetrating
to quite foreign soil, namely, German romanticism.

Darwin’s conception of nature, as well as his estimate of that
smaller nature found in human beings, took definite shape during his
five-year voyage on the Beagle. His experiences during the journey
occurred within a framework already prepared by his enthusiastic
reading of Alexander von Humboldt’s Personal Narrative of Travels
to the Equinoctial Regions of the New Continent, 1799—1804, a
multi-volume work that originally sparked his desire to sail to exotic
lands.4 Indeed, while a student at Cambridge he took to copying out
long passages from the Personal Narrative and reading them to his
rather patient friends. When he got the opportunity to embark on the
Beagle, he brought along Humboldt’s volumes as his vade mecum.
Humboldt, a protégé of Goethe and friend of Schelling, represented
nature not as a stuttering, passionless machine that ground out prod-
ucts in a rough-hewn manner but as a cosmos of interacting organ-
isms, a complex whose heart beat with law-like regularity, while
yet expressing aesthetic and moral values. Darwin did not plunge far
below the surface of Humboldt’s thought; but he nonetheless felt
the power of the German’s representations. He even remarked in his
diary during the voyage back to England: ‘As the force of impres-
sion frequently depends on preconceived ideas, I may add that all
mine were taken from the vivid descriptions in the Personal Nar-
rative which far exceed in merit anything I have ever read on the
subject.’s

Humboldt’s name litters Darwin’s diary and the book he made
out of it, his Journal of Researches (1839). That adventurer’s ro-
mantic conception of nature would lie at the foundation of all the
Englishman’s later work on species and especially on the human
species.® The creative force of nature would often, in Darwin’s esti-
mate, work through that most mundane yet transcendent faculty —
instinct.
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II THEORIES OF INSTINCT, EMOTION
AND REASON PRIOR TO THE ORIGIN

The phenomenon of animal instinct would serve Darwin as the
ground for understanding its outgrowth in human reason and moral
behaviour. He initially employed the conception of instinct, how-
ever, more generally in his explanation of species change. Prior to
having read Malthus, he had formulated several theories to account
for heritable modifications. The most prominent theory depended on
the inherited effects of the use of organs, so-called ‘use-inheritance’.
Darwin assumed that in a changed environment, an animal might
adopt habits that would accommodate it to the new conditions. Over
many generations, these habits would, he believed, become instinc-
tive, that is, expressed as innately determined behaviours. Such in-
stincts, in time, would slowly alter anatomy, producing adaptive
alterations, or so he supposed.

This ‘view of particular instinct being memory transmitted with-
out consciousness’ had the advantage, he thought, of distinguishing
his explanation of adaptive species change from Lamarck’s, which he
interpreted as appealing to a conscious willing — ‘Lamarck’s willing
absurd’, he told himself.” Even after Darwin adopted natural selec-
tion as the principal means for producing species change, he still re-
tained use-inheritance in his explanatory repertoire: it would become
one of those sources for variation on which natural selection might
work; and in some instances, he would simply credit use-inheritance
as the cause of an attribute that could not easily be explained by nat-
ural selection.

After he had returned from his voyage, Darwin often visited the
Zoological Society, where he had deposited for analysis and clas-
sification many of the animal specimens he had brought back on
the Beagle; he thus had frequent occasion to visit the Society’s
menageries. During April 1838, he spent some time watching the
apes and monkeys at the gardens; and he reflected on their emo-
tional outbursts, which seemed to him quite humanlike. He was
especially interested in an orang-utan that ‘kicked & cried, precisely
like a naughty child’ when teased by its keeper.® In his notebooks,
he placed such typical reactions within the framework of his the-
ory of instinct: ‘Expression, is an hereditary habitual movement
consequent on some action, which the progenitor did, when excited
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or disturbed by the same cause, which «now> excites the
expression.”? So, for example, Darwin speculated that the emotional
response of surprise — raised eyebrows, retracted eyelids and so on —
had arisen by association with our ancestors’ efforts to see objects
in dim light; now when the analogously unexpected object or event
confronted us, we would react in an instinctual way, even though
the light was perfectly adequate.*® In this construction, the expres-
sion of emotion thus had no particular usefulness; it was under-
stood, rather, as a kind of accidental holdover from the customary
behaviour of ancestors. Darwin would retain this basic notion about
emotional display for the account he would later develop in the Ex-
pression of the Emotions in Man and Animals (1872). Emotional ex-
pression had its roots in instinct, and, in Darwin’s view, reason did as
well.

In August 1838, Darwin began reading David Hume'’s Inquiry
Concerning Human Understanding.'® Hume’s representation of
ideas as less vivid copies of sensations perfectly accorded with
Darwin’s intuitions about the continuity of animal and human men-
tality: for if ideas were but copies of sensuous impressions, then
animals would be perfectly capable of thought. Darwin developed
this sensationalist epistemology in his Notebook N, where he pro-
posed that simple reasoning consisted in the comparison of sensory
images and that the recollection of several such images producing a
pleasant state was of the very nature of complex thought.*> And just
as Hume understood reason to be a kind of ‘wonderful and unintelli-
gible instinct in our souls’,”3 so Darwin thought intellectual activity
to be a ‘modification of instinct — an unfolding & generalizing of the
means by which an instinct is transmitted’.” Human intelligence
was, then, not opposed to animal instinct but grew out of it in the
course of ages.

In finding the antecedents of human rationality in animal sources,
Darwin really opened no new epistemological ground. Carl Gustav
Carus, Goethe’s disciple and an author whom Darwin read in early
1838, asserted the decidedly romantic thesis that mind and mat-
ter ran together throughout nature. Adopting Carus’ language, Dar-
win contemplated a nature alive with mind. He reflected that

‘there is one living spirit, prevalent over this world . . . which as-
sumes a multitude of forms according to subordinate laws’. And
like Carus, he concluded that ‘there is one thinking . . . principle
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intimately allied to one kind of matter — brain’ and that this think-
ing principle ‘is modified into endless forms, bearing a close rela-
tion in degree and kind to the endless forms of the living beings’.ts
Darwin’s assumption of cognitive continuity between men and an-
imals would not even have offended the religiously minded among
his own countrymen. Several natural theologians whom he read dur-
ing the late 1830s and early 1840s — John Fleming, Algernon Wells
and Henry Lord Brougham, for instance — did not blanch at finding
some glimmer of reason exhibited even among the lower animals.™
But no animal, in the estimation of these British writers, gave
evidence of any hint of what was truly distinctive of human mind —
namely, moral judgement. If Darwin were to solidify his case for
the descent of man from lower animals, he would have to discover
the roots of moral behaviour even among those creatures. And so

he did.

IIT MORAL THEORY PRIOR TO THE ORIGIN

Darwin’s own moral sensitivities received considerable assault dur-
ing his South American travels, especially from the Brazilian slave
trade. His family cultivated strong abolitionist sentiments, which
originated with both of his grandfathers; and his sisters kept him
informed about the efforts in Parliament to emancipate the slaves
in the British colonies.!” Darwin had his convictions reinforced by
the many observations Humboldt himself had made about the loath-
some trade in human beings."®

Darwin’s own fury could be barely suppressed when he witnessed
African families being separated at slave auctions and slaves being
beaten and degraded. When finally the Beagle left Brazil, he rejoiced
that ‘I shall never again visit a slave-country.” He perceived imme-
diately that utilitarian motives would do little to restrain this kind
of evil: ‘It is argued that self-interest will prevent excessive cruelty;
as if self-interest protected our domestic animals, which are far less
likely than degraded slaves, to stir up the rage of their savage mas-
ters. It is an argument long since protested against with noble feel-
ing, and strikingly exemplified, by the ever illustrious Humboldt.’*?
This last remark about the deficiencies of utilitarian considerations
to adjudicate moral responsibility came in the revised edition (1845)
of Darwin’s Journal of Researches. Prior to this time, he did make an
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effort to found an initial hypothesis about the evolution of morals
on utilitarian grounds.

Darwin knew quite well William Paley’s Moral and Political
Philosophy (1785) from his undergraduate days at Cambridge. Now,
while exploring the various branches of his developing theory in
early September 1838, he momentarily adopted Paley’s central rule
of ‘expediency’.?° This rule grounded moral approbation in what, in
the long run, would be useful, that is, beneficial either to an in-
dividual or a group and, as a consequence, would supply the plea-
sure God intended for mankind.?* Darwin gave this rule a biological
interpretation:

Sept 8th. I am tempted to say that those actions which have been found nec-
essary for long generation, (as friendship to fellow animals in social animals)
are those which are good & consequently give pleasure, & not as Paley’s rule
is those that on long run will do good. — alter will in all such cases to have
& origin as well as rule will be given.>?

Darwin here suggested that those habits that preserved animals —
such as friendship and nurture of young — must have been prac-
tised over many generations and so became instinctive. What we call
‘good’, then, are those long-term, beneficial instincts that have
proved necessary for social cohesion and development. Hence,
Darwin supposed that what Paley took to be a forward-looking
rule — act to achieve general utility in the future — might be trans-
formed into one describing instincts that arose from social be-
haviours which had been beneficial over long periods in the past.
But this biologised Paleyan ethics receded from Darwin’s purview
after he examined a volume containing a more penetrating analysis
of morals — the Scottish philosopher James Mackintosh’s Disserta-
tion on Progress of Ethical Philosophy (1836).

In his Dissertation, Mackintosh - an admired relative of
Darwin’s — objected to Paley’s notion that selfish pleasure ultimately
motivated right action. Mackintosh rather sided with those who be-
lieved instead that human nature came outfitted with a deep sense
of moral propriety. Human beings, he believed, acted spontaneously
for the welfare of their fellows and immediately approved of such
actions when displayed by others. Yet he did not deny the utility of
moral conduct. In a cool hour we could assess moral behaviour and
rationally calculate its advantages; but such calculation was not, he
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thought, the immediate spring of action, which lay coiled in the
human soul. Mackintosh thus distinguished the criterion for right
conduct — utility - from the motive for such conduct — an innate
disposition.

This analysis fitted rather smoothly into Darwin’s developing con-
ception of moral behaviour, a conception that both appreciated the
utility of ethical behaviour and recognised its deep biological roots
as well. Darwin’s notes on Mackintosh’s Dissertation reveal, how-
ever, that he discovered a jarring patch in the original theory, but
one which he believed his own biological approach could pave over.
The difficulty was this: What explained the harmony of the crite-
rion for moral conduct and the motive for such behaviour? Why
were we moved to act spontaneously in a way that we might later,
in a moment of reflection, recognise to have social utility? Not
impressed with Mackintosh’s faint appeal to a divine harmoniser,
Darwin suggested that the innate moral knowledge we harboured
was really an instinct acquired by our ancestors. The instinct did,
indeed, have social utility; but, like all instincts, it had an ur-
gency not connected with any rational calculation of pleasures and
pains. Such instincts, Darwin thought, would be sufficiently differ-
ent from our other more abrupt and momentary instincts in that
they would be persistent and firm and thus evoke a more reverential
feeling.

Darwin moved with alacrity along this line of thought because in
this instance, as in many others, he found that his theory of biolog-
ical development solved a problem that remained loose and frayed
in the humanistic literature. On 3 October 1838, a few days after
Malthus furnished a key insight about adaptation of structure to
changing conditions, the young naturalist reformulated his theory of
moral conscience along the lines suggested by Mackintosh. Darwin
assumed that habits of parental nurture, group cooperation, commu-
nity defence, and so on, would be sustained over many generations,
driving such habits into the heritable legacy of a species, so that
they would be manifested in succeeding generations as instincts for
moral conduct. These instincts would be distinguished from fleet-
ing inclinations and less persistent impulses, which might occur in
one generation and depart with the next. When an individual with
sufficient intelligence recalled, well after the heat of the moment, a
behaviour elicited by these deeply ingrained dispositions, he or she
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would feel renewed satisfaction and also would be able to perceive
on reflection the social utility of the behaviour. Darwin thus solved
the problem of the coincidence of the moral motive and the moral
criterion.

Darwin worked out the basic framework of his moral conception
without the aid of the theory of natural selection. Moreover, when he
later began to apply that theory to explain instincts, he stumbled at
the brink of a yawning conceptual abyss, which threatened to swal-
low his entire theory of evolution by natural selection. The crucial
difficulty was this: the social instincts most frequently gave advan-
tage to the recipients of moral actions, not to their agents; but nat-
ural selection preserved individuals because of traits advantageous
to themselves, not to others. Darwin first met this difficulty when
studying the social insects in the 1840s, when the problem became
even more complicated.

Soldier bees and ants displayed anatomical traits and instinctive
behaviours that served the welfare of their colonies, not directly
themselves. Indeed, a soldier bee might defend the hive at the cost of
its own life. Moreover, these insects were neuters; consequently they
could not in the first instance pass beneficial adaptations to succeed-
ing generations. How then could their other-regarding traits be ex-
plained, and, more generally, how did the attributes of neuters arise?
Darwin worried about this problem for some time, fearing it would
allow the Creator a return to those provinces from which he had
lately been banished.?3 Only during the first months of 1858, while
labouring on the manuscript that would become, in its abridged form,
the Origin of Species, did Darwin discover the solution to his prob-
lem. He concluded that ‘natural selection might act on the parents
& continually preserve those which produced more & more aber-
rant offspring, having any structures or instincts advantageous to
the community’.?4 Thus the soldier bee which sacrificed its life for
the hive would have had its instincts honed over generations, not by
individual selection but by natural selection preserving those hives
that had individuals with traits that profited the entire community.
With this account, which he reiterated in the Origin of Species,
Darwin had the key to the puzzle of human moral action: as he would
argue in the Descent of Man, altruistic impulses would give tribal
clans advantages over other clans, and thus such instincts would
become characteristic of evolving human communities.
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IV THE MORAL CHARACTER OF NATURE
IN THE ORIGIN

Darwin is usually taken to have introduced into biology a thor-
oughgoing mechanism. In the words of one set of scholars: ‘Natural-
selection theory and physiological reductionism were explosive and
powerful enough statements of a research program to occasion the
replacement of one ideology — of God — by another: a mechani-
cal, materialistic science.’”S This sort of cold-blooded Darwinism, it
appears, left man morally naked to the world, since nature, bereft of
the divine stamp, became ‘morally meaningless’ — or so it is com-
monly believed.?® But did Darwin believe it?

A straightforward reading of the Origin of Species indicates that
Darwin hardly had a machine in mind as the model for nature.
Rather, he articulated nature so as to display its moral spine. This
should not be surprising if one recalls that Darwin had looked upon
wild nature during the Beagle voyage through Humboldtian eyes —
eyes that had a romantic glint. Even the surface of the Origin’s
conceptions ripples with moral suggestion. Consider Darwin’s pre-
sentation of the very idea of natural selection. He compares it with
man’s selection, to the moral advantage of the former. Where man
‘selects only for his own good’, nature selects ‘only for that of the be-
ing which she tends’. Nature is a model not only of selflessness, but of
care and industry. Natural selection ‘is daily and hourly scrutinizing,
throughout the world, every variation, even the slightest, rejecting
that which is bad, preserving and adding up all that is good; silently
and insensibly working, whenever and wherever opportunity offers,
at the improvement of each organic being in relation to its organic
and inorganic conditions of life’.?” Can it be any wonder, then, that
the productions of nature are ‘far “truer” in character than man’s
productions’? They plainly manifest, in Darwin’s resonant phrase,
‘the stamp of far higher workmanship’.28

The lilting poetry of these phrases might be taken as merely
decorative metaphor, not harbouring argumentative substance. But
a look back at the predecessors to these phrases in Darwin’s ear-
lier manuscripts suggests otherwise. In a passage from his essay
of 1844, Darwin strove to make clear to himself, through images
and metaphors, the conception of a selecting nature towards which
he was groping. Suppose, he wrote, that a being with powers of
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perception far superior to man, and with ‘forethought extending over
future centuries’, were, with ‘unerring care’, to do the selecting. Then
there would be ‘no conceivable reason why he should not form a
new race’, adapted ‘to new ends’. Furthermore, his superior art and
‘steadiness of object’ would produce organisms far more different
from the original stock, with far greater ‘beauty and complications’
in their adaptations, than comparable organisms ‘produced by man’s
agency’.”

The being that Darwin here imagines has those qualities char-
acteristic of the recently departed Deity. Acting with preternatural
intelligence, it sees into the future, cares for the welfare of its crea-
tures and selects them for their beauty and progressive adaptations.
This being, in more muted colours, continues to operate in the
Origin of Species, where the guarantee is issued that since ‘natu-
ral selection works solely by and for the good of each being, all
corporeal and mental endowments will tend to progress towards
perfection’.3° Despite having become a more reserved individual,
Darwin yet portrayed nature in the Origin of Species in the man-
ner that he had absorbed from his Humboldtian experiences during
his youthful voyage of adventure, namely, nature as having a moral
and aesthetic intelligence. It is, then, not surprising that when he
turned specifically to consider the distinctive character of human
beings, he did not leave them bereft of those traits he accorded
nature.

V THE DEBATES OVER HUMAN EVOLUTION, 1859—71

In the late 1860s, Darwin initially approached the problem of human
evolution quite modestly. He had originally intended to consider
human beings only from the point of view of sexual selection, which
he thought could explain the different attributes of males and females
of the many races of mankind. He engorged the second part of The
Descent of Man, and Selection in Relation to Sex (1871) with detailed
discussions of sexual selection throughout the animal kingdom, with
only the last two substantive chapters devoted to human sexual di-
morphism and racial differences. He argued that male combat for
females among our ancestors would have contributed to the male’s
larger size, pugnacity, strength and intelligence. In his view, the
particular features of female beauty in the different races — generally
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hairless bodies, cast of skin, shape of nose, form of buttocks and so
on — arose from male choice. Women generally displayed the tender
virtues; but their intellectual attainments were largely due, Darwin
thought, to inheritance from the male parent. In a letter to a young
American female college student, he did venture that if women went
to university and were schooled over generations as the sons of the
gentry were, then they would, via use-inheritance, become as intel-
ligent as men. But were this to happen, ‘we may suspect that the
early education of our children, not to mention the happiness of our
homes, would in this case greatly suffer’.3*

Several events occurred during the 1860s that caused Darwin to
alter the limited intentions he had for his book on human descent.
Early in the decade, his great friend Charles Lyell waded into the
undulating opinions forming about human evolution in the wake of
the Origin. But the hedging argument of his Antiquity of Man (1863),
which displayed a style familiar at the Old Bailey, drove Darwin to
distraction. Though Lyell admitted the physical similarity of human
beings to other primates, he yet argued that the mental and moral
constitution of humans placed them far above any other animals in
the scale of being. Linguistic ability in particular demonstrated the
wide gulf separating the mind of man from that of animals. This was
no chasm that could be bridged in ‘the usual course of nature’. The
move from animals to man, Lyell intimated, had to be carried on the
wings of a divine spirit.3?

Alfred Russel Wallace initially stood ready to combat Lyell’s the-
ological construction of human mind and morals. In a lecture deliv-
ered to the Anthropological Society of London in 1864, he produced
an ingenious defence of the naturalistic position. He argued that nat-
ural selection, operating on our animal forebears, produced the vari-
ous races of men, though not yet their distinctive mental and moral
characters. Only after these races appeared would natural selection
operate on the various clans and tribes, preserving those groups in
which individuals displayed sympathy, cooperation and ‘the sense of
right which checks depredation upon our fellows’.33

Three features of Wallace’s account of the evolution of human
mind and morals stand out. First, he conceived the selective
environment to be other proto-human groups — which would have
an accelerating effect on the evolutionary process, since social en-
vironments would rapidly change through responsive competition.
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Second, he proposed that selection worked on the group, rather than
the individual — which allowed him to explain the rise of altruistic
behaviour, that is, behaviour perhaps harmful to the individual but
beneficial to the group. In his original essay on the transmutation
of species (1858), Wallace conceived of the struggle for existence as
occurring among varieties instead of individuals.34 He continued to
think in such group terms when considering the evolution of moral
behaviour. Finally, in a note to the published version of his talk
to the Anthropological Society, he mentioned that he was inspired
to develop his thesis by reading Herbert Spencer’s Social Statics.?’
Spencer’s own early brand of socialism had pulled Wallace to his
side. In Social Statics (1851), Spencer had envisioned a gradual and
continual adjustment of human beings to the requirements of civil
society, with individuals accommodating themselves to the needs
of their fellows, so that eventually a classless society would emerge
in which the greatest happiness for the greatest number would be
realised.3® Spencer assumed that the inheritance of useful habits
would be the means by which such evolutionary progress would oc-
cur, while Wallace believed natural selection to be the agent of that
progress.

Darwin welcomed Wallace’s solution to the evolution of human
morality, since he himself had developed certain views about com-
munity selection in social insects congenial to his friend’s posi-
tion. Darwin would emphasise, however, that the members of small
tribes, of the sort Wallace envisioned, would probably be related; and
so a disadvantage to a given individual practising altruism would yet
be outweighed by the advantage of the practice to recipient rela-
tives. Ultimately, however, Darwin would drop this qualification,
and simply embrace group selection as operative in human (and an-
imal) societies.37

Wallace’s faith in a naturalistic account of human evolutionary
progress nevertheless succumbed to the evidence of higher powers
at work in the land. Though raised as a materialist and agnostic,
Wallace had chanced to attend a séance, which piqued his empiri-
cist inclinations. Shortly thereafter, in 1866, he hired a medium in
order to investigate the phenomena usually attendant on the invo-
cation of the spirit world. Wallace, gentle soul that he was, became a
true believer (unlike Darwin, who regarded spiritualism as rubbish).
Wallace’s new conviction focused his attention on certain human
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traits — naked skin, language, mathematical ability, ideas of justice
and abstract reasoning generally — which would confer no biologi-
cal advantage on individuals in a low state of civilisation. Indeed,
Wallace believed that, for sheer survival, human beings need a brain
no larger than that of an orang-utan, or perhaps one comparable to
that of the average member of a London gentleman’s club. Such traits
as abstract reasoning and moral sensitivity, therefore, could not be
explained by natural selection. Yet in both aboriginal and advanced
societies, individuals displayed these qualities. While his friend
Herbert Spencer regarded such properties as explicable only through
use-inheritance,3® Wallace found a unique explanatory mode of
selection that his new faith could provide.3° In his estimation, dis-
tinctively human traits had been artificially selected for us: ‘a supe-
rior intelligence’, he proposed, ‘has guided the development of man
in a definite direction, and for a special purpose, just as man guides
the development of many animal and vegetable forms’.4° Humans
were thus like domestic animals in the hands of higher spiritual
powers. Their superintendence of the selection process had ensured
that distinctively human traits, for human advantage, had won out
in the long struggle for existence.

When Darwin learned of Wallace’s turnabout, he was
dumbfounded: ‘But I groan over Man - you write like a meta-
morphosed (in the retrograde direction) naturalist, and you the
author of the best paper that ever appeared in the Anthropological
Review!"4* Though Wallace’s flight to other powers than nature
was fuelled by his new faith, the crux of his argument had force:
since natural selection operated only on traits that provided some
immediate biological advantage, how might one explain human
traits that seemed not particularly useful at all?

Another writer, though friendly to the Darwinian cause, yet spied
a comparable problem in the assumption of human evolutionary
progress. William Ratherbone Greg, Scots moralist and political
writer, discovered that a keen moral sense might spread seeds of
wicked growth. A highly civilised society, he remarked, would be
inclined to protect not only the physically weak from the winnowing
hand of natural selection but the intellectually and morally degen-
erate as well. So protected, the inferior types would have the oppor-
tunity to outbreed their betters. Greg, a Scots gentleman of refined
sensibility, regarded the case of the Irish as cautionary. While the
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‘careless, squalid, unaspiring Irishman’ sired offspring early and
often, the ‘frugal, foreseeing, self-respecting, ambitious Scot’ delayed
marriage and had few children. The profligate and degenerate Irish
yet seemed to be winning the evolutionary race in the trait that
counted —reproduction. ‘In the eternal “struggle for existence”’, Greg
concluded, ‘it would be the inferior and less favoured race that had
prevailed — and prevailed by virtue not of its good qualities but of
its faults.’”4> The considerations of Lyell, Wallace and Greg spurred
Darwin to expand his intended volume on sexual selection to tackle
these apparent barriers to a naturalistic understanding of human
evolution.

In the face of Greg’s argument, Darwin collected in the Descent
considerable evidence about the fortunes of the reprobate. On the
basis of this evidence, he maintained that many natural checks to
the less fit would ultimately forestall their advance: the debauched
would suffer higher mortality, criminals would sire fewer offspring,
and the bad would likely die young.43 Yet it could be that the likes
of the Irish, though decidedly less able, would simply crowd out the
British. After all, though evolutionary progress was general, it was
‘no invariable rule’.44

VI MIND IN THE DESCENT

Lyell’s and Wallace’s objections to the application of natural selec-
tion in the case of man proved more difficult to counter than Greg’s,
but they brought Darwin to several ingenious solutions to the prob-
lems posed. Linguistic ability stood chief among the features of in-
telligence that had to be considered. In dealing with this problem,
Darwin reverted to a theory he had initially entertained in his Note-
book N, which he kept in 1838 and 1839. There he sought to de-
velop a naturalistic account of the origin of language. He supposed
that our aboriginal ancestors began imitating sounds of nature (e.g.,
‘crack’, ‘roar’, ‘crash’) and that language developed from these sim-
ple beginnings.4’ In the late 1860s, while working on the Descent,
Darwin made frequent enquiries of his cousin, the linguist Hensleigh
Wedgwood, about the origin of languages. Wedgwood had allowed
that it was part of God’s plan to have man instructed, as it were,
by the natural development of speech. He argued that language be-
gan from an instinct for imitation of sounds of animals and natural
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events, which under ‘pressure of social wants’ developed into a sys-
tem of signs.#® Darwin embraced this confirmation of his original
ideas, though, of course, dispensing with the theological interpre-
tation.

Darwin also relied on another book in formulating his thesis about
the function of language in human evolution. This was by a German
linguist, August Schleicher, a friend and colleague of the morphol-
ogist Ernst Haeckel and a new convert to Darwinian theory. In his
Die Darwinsche Theorie und die Sprachwissenschaft (Darwinian
theory and the science of language, 1863), Schleicher maintained
that contemporary languages had gone through a process in which
simpler Ursprachen had given rise to descendent languages that
obeyed natural laws of development.4” He argued that Darwin’s the-
ory was thus perfectly applicable to languages and, indeed, that
evolutionary theory itself was confirmed by the facts of language
descent. In a subsequent pamphlet, Schleicher himself constructed
the kind of argument that Darwin would employ in the Descent,
that is: ‘the formation of language is for us comparable to the evo-
lution of the brain and the organs of speech’.#® Schleicher main-
tained that the several languages of mankind produced the various
types of mind displayed by the different races. Ernst Haeckel took up
this argument in his Naturliche Schépfungsgeschichte (The Natural
History of Creation, 1868), which Darwin read while composing the
Descent. Darwin wrote to a friend after reading Haeckel’s work that it
was ‘one of the most remarkable books of our time’.4% Darwin’s notes
and underlining in the book are quite extensive. He was particularly
interested, as shown by his scorings and marginalia, in Haeckel’s ac-
count of Schleicher’s thesis that the evolution of language was the
material side of the evolution of mind.’° Here then Darwin had a
counter-argument to Wallace’s, one by which he could solidify an
evolutionary naturalism.

Darwin conceded that Wallace had been correct: for sheer sur-
vival, our animal ancestors had sufficient brain power. But he could
now blunt the further implication of his friend’s argument. Citing
Schleicher, he argued in the Descent that developing language would
rebound on the brain, producing more complex trains of ideas; and
constant exercise of intricate thought would gradually alter brain
structures, causing a hereditary transformation and, consequently, a
progressive enlargement of human intellect beyond that necessary
for mere survival.s?
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Darwin’s general theory of the rise of human intellect thus de-
pended on the inheritance of acquired characteristics, or at least
that is one of the strands of argument he employed. Yet it was
not the only strand. Darwin’s explanations in the Origin and the
Descent were rhetorically robust — if the reader did not like one line
of consideration, the author was ready with another line. His second
strand of argument relied on community selection. In the Descent,
Darwin contended that if a tribe of our aboriginal ancestors con-
tained among its members some mute, inglorious Newton, an indi-
vidual who through inventiveness and intellectual prowess benefited
his tribe in competition with other tribes, then he and his relatives
would survive and reproduce.’* Darwin enunciated here an idea that
bears strong affinities to what is now known as ‘inclusive fitness’.
A heritable trait that confers little or no benefit on an individual
but sufficiently advances the cause of relatives will be preserved and
spread along with the group. Darwin first developed this theory of
community selection to solve the problem of the evolution of the
social insects; it now became the key to understanding the evolu-
tion of social human beings.

VII MORALS IN THE DESCENT

In the first volume of the Descent, the question of human moral
judgement occupied the greatest measure of Darwin’s attention.
Moral sense was by common consent that attribute most distinctive
of human beings. Both Lyell and Wallace could not conceive that a
refined moral sense might have arisen naturally from animal stock.
After all, moral behaviour did not prove particularly beneficial to
those exercising it — hence natural selection could not account for it.
In explaining the rise of moral behaviour, Darwin again moved from
the individual as the object of selection to the community. While
‘a high standard of morality’ indeed conferred small or no advan-
tages to individuals, tribes of individuals endowed with ‘patriotism,
fidelity, obedience, courage, and sympathy’, and the readiness ‘to give
aid to each other and to sacrifice themselves for the common good’,
would be ‘victorious over most other tribes; and this would be natu-
ral selection’. Furthermore, as the victorious, moral tribes supplant
the defeated, immoral ones throughout the world, ‘the standard of
morality and the number of well-endowed men will thus everywhere
tend to rise and increase’.53
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Community selection proved an ingenious way to understand the
evolution of human altruism. It yet had its own difficulty: How do
these moral traits arise within one tribe in the first place? After
all, as Darwin noted, it is not likely that parents of an altruistic
temper would raise more children than those of a selfish attitude.
Moreover, those who were inclined to self-sacrifice might leave no
offspring at all.’4 Darwin employed his theory of use-inheritance to
explain the origin of such social behaviours within a given tribe. He
proposed two related sources for such behaviours. The first is the
prototype of contemporary theories of reciprocal altruism. Darwin
observed that, as the reasoning powers of members of a tribe im-
proved, each would come to learn from experience ‘that if he aided
his fellow-men, he would commonly receive aid in return’. From
this ‘low motive’, as he regarded it, each might develop the habit of
performing benevolent actions, which habit might be inherited and
thus furnish suitable material on which community selection might
operate. The second source relied on the assumption that ‘praise and
blame’ of certain social behaviours would feed our animal need to
enjoy the admiration of others and to avoid feelings of shame and
reproach. This kind of social control would also lead to heritable
habits.55

One salient objection to any theory of the biological evolution
of moral conduct points to the often very different standards of ac-
ceptable behaviour in various cultures. Darwin recognised that what
might be approved as moral in one age and society might be execrated
at a different time and place. The Fuegians might steal from other
tribes without the slightest remorse of conscience, while an English
gentleman would regard such behaviour with contempt. But mem-
bers of these vastly different cultures would, nonetheless, commonly
endorse the obligation to deal sympathetically and benevolently with
members of their own particular group. The English gentleman and
lady - or, perhaps, their descendants — with more advanced intel-
lects would have learned that tribal and national differences were
superficial; and thus they would have perceived a universal human-
ity underlying inessential traits. Their own instinctive sympathies
would thus have been trained to respond to all human beings as
members of a common tribe. In Darwin’s conception, then, evolution
would have moulded the most primitive human beings to react altru-
istically to brothers and sisters; but over the ages, cultural learning,
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coupled with increased intelligence, would reveal just who those
brothers and sisters might be.5°

‘Philosophers of the derivative school of morals’ (e.g., Bentham
and Mill), Darwin observed, ‘formerly assumed that the founda-
tions of morality lay in a form of Selfishness; but more recently
in the “Greatest Happiness principle” ’.57 Virtually all scientists and
philosophers who have considered the matter have located these util-
itarian principles at the foundation of an evolutionary construction
of ethics. Michael Ghiselin provides the prototypical example. He
has argued that, according to Darwin’s theory, since an altruistic
act furthers the competitive ability of self and family, that act is
‘really a form of ultimate self-interest’.’® Richard Dawkins, a de-
fender of Darwin, yet warned ‘that if you wish, as I do, to build a
society in which individuals cooperate generously and unselfishly
towards a common good, you can expect little help from biological
nature’.s® These sentiments, quite obviously, do not reflect Darwin’s
own view. Our moral instincts, he believed, would urge us to act for
the benefit of others without calculating pleasures and pains for self.
And since such altruistic impulses, at least in advanced societies,
would not be confined to family, tribe or nation, he confidently con-
cluded that his theory removed ‘the reproach of laying the founda-
tion of the most noble part of our nature in the base principle of
selfishness’.%°

VIII THE EXPRESSION OF THE EMOTIONS

Though Darwin believed that human intelligence and moral re-
sponses had their roots in the animal mind, he conceded that these
faculties had yet developed far beyond those of our progenitors. By
contrast, he considered human emotions and their display not to
have comparably progressed. The fear displayed by his little dog over
a wind-blown parasol differed little, he thought, from that of the na-
tive who trembled because invisible spirits might be causing a light-
ning storm - or, as Darwin intimated, from the Christian’s fear of the
wraith of an unseen God.®™ Certainly few English sportsmen would
have difficulty reading human-like emotions off the expressions dis-
played by their dogs. The belief that humans shared comparable
emotions and expressions with animals accorded with a common
intellectual tradition that can easily be traced back to Aristotle. Yet
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Darwin’s own evolutionary analysis in his Expression of the
Emotions in Man and Animals (1872) has a peculiar and, for us,
an unexpected contour, which can only be understood in the light of
an unusual theory worked out by one of his contemporaries.

Sir Charles Bell’s The Anatomy and Philosophy of Expression
(1844) displays a research physician’s detailed knowledge of facial
anatomy and a devoted humanist’s understanding of emotional de-
piction in art and literature. Bell argued that the smiles and frowns,
laughs and sighs, beams and grimaces of the human countenance
functioned as a natural language by which one soul communicated
with another. Ultimately this repertoire of signs, he asserted, referred
back to its divine author, who ‘has laid the foundation of emotions
that point to Him, affections by which we are drawn to Him, and
which rest in Him as their object’.®> Thus according to Bell, the
expression of the emotions served for communication, human and
divine.

Darwin read Bell’s book with considerable interest. He focused on
the physician’s precise descriptions of the structure and operation of
facial muscles during the expression of emotions. He denied, how-
ever, the theological foundation for emotional expression that Bell
divined. But in rejecting Bell’s particular conception of the utility
of emotional response, he rejected completely all notions of utility
for the expressions. Emotional display, to be sure, had an evolu-
tionary history. Darwin’s many comparisons of facial movements
in children, adults, the insane, as well as in apes, dogs and cats —
done with the aid of photography and sketches — showed similarities
across ages, sexes and mental capacities. This kind of comparative
evidence bespoke a common origin for emotional expression. But
since he could discover no social or communicative function in these
emotional reactions — unlike neo-Darwinians today — his theory of
natural selection did not readily apply.®3 Instead, Darwin appealed to
anumber of other principles, especially his notion that instinctive re-
actions could derive from practices that had been, by dint of exercise,
scored into the heritable substance. He argued that among our ances-
tors, if a certain mental state was often accompanied by actions that
brought relief or gratification, then those actions thereafter accom-
panied the mental state - for example, the turning away and the wrin-
kled nose of disgust, elicited originally by the sight of some repulsive
object, might again be displayed due to the feeling alone. Darwin
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called this the ‘principle of serviceable associated habits’ and used
it to explain variously frowning, dejection, smiling and so on.%* He
formulated two more principles to handle other kinds of expression.
The ‘principle of antithesis’ specified that when certain actions were
connected with a particular state of mind, an opposite state would
tend to elicit an opposite action. For instance, a hostile dog will
stand rigid with tail stiff and hair erect, while a docile, happy animal
will crouch low with back bent and tail curled. Finally, there was
the principle (borrowed from Herbert Spencer), according to which
a violent emotion might spill over to adjacent nerve pathways and
produce an outward effect — when, for example, great fear caused
trembling.®s

IX CONCLUSION

Among the many sources for Darwin’s ideas about nature, German
romanticism supplied one of the deeper and more powerful currents.
The anatomist Richard Owen served as one especially important con-
duit for this tradition. His Goethean morphology and Schellingian
archetype theory, suitably reconsidered, formed staples of Darwin’s
own intellectual repertoire. The doctrine of embryological recapitu-
lation, a fundamental feature of German romantic biology, became
a main supporting pillar of Darwin’s general theory.®® Darwin mod-
elled his Journal of Researches on Humboldt’s Personal Narrative;
and Humboldt, that doyen of German science in the first half of
the century, returned the compliment by singling out in his book
Kosmos the merits of the young English adventurer.®” Humboldt
conceived nature as an organism exhibiting interacting parts; and
Darwin, rejecting the clockwork universe of his English heritage,
discovered many ingenious ways of tracing out those organic inter-
actions in the Origin. Humboldt’s nature had those aesthetic, moral
and creative properties characteristic of the retired Deity; and these
are exactly the features exhibited by natural selection. We usually
take the measure of Darwin’s ideas looking backward, from the pho-
tograph by Julia Cameron, who portrayed Darwin as a sad English
prophet. But in his youth, this future fixture of the Victorian estab-
lishment sailed to exotic lands, became intoxicated with the sub-
limity of their environs, and tested his mettle against the forces of
man and nature. Like many of the romantics, he also discovered the
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human core of that nature, and continually reckoned with it as he
constructed his general theory of evolution.

Mind, morals and emotions occupied Darwin’s attention in his
early notebooks and found places even within the Origin of Species,
which ostensibly avoided the problem of human evolution. His
argumentative strategy in the Descent and in the Expression of the
Emotions continued that of the Origin. He employed vast amounts
of empirical evidence gathered from many different sources and was
able to show that when properly juxtaposed, evolutionary conse-
quences quite naturally followed. But he did not simply rely on the
observations of others. He, of course, made use of his own experience
on the Beagle voyage, especially his knowledge of tribal life among
the Indians of South America and his encounters with the slave trade.
Further, he stuffed these books with experiments and mathematical
calculations of his own devising. The language of his arguments and
experiments did not have the dry, crusty sound of many of the em-
pirical studies from which he drew. His prose had a poetic lilt and
his tropes, such as nature scrutinising the internal fabric of organ-
isms, allowed the reader to feel the more comfortable presence of
a larger power watching over all of life. The Humboldtian message
was that nature was no meaningless machine, but an intelligent and
moral agent, to be understood through aesthetic judgement as well
as analysis.

On Darwin’s account, nature had a multiply dependent struc-
ture. Darwin’s arguments often mirrored that structure. He would
advance several possible causes to explain the same event, holding
those events in a tangled bank of organic relations. Thus, not only
did he account for man’s big brain by appeal to group selection, he
had the inherited effects of language by which to reinforce his nat-
uralistic theory. He secured human moral character with the inter-
acting forces of community selection, reciprocal altruism and incul-
cated habit. The principal force, community selection, along with an
evolving intellect, would ensure that human nature might preserve
an authentic moral core. As he interpreted his own accomplishment,
his theory thus escaped the reproach of grounding human moral ca-
pacity in ‘the base principle of selfishness’. Darwin’s subtle, artistic
effects, along with his voluminous evidence and compelling argu-
ments, have rendered his conclusions powerful even today for the
supple of mind.
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5 The arguments in the Origin of
Species

I ORIGINS AND CHARACTER OF THE ORIGIN

Reading On the Origin of Species is a rite of passage for many biol-
ogists and its reasoning continues to play a pivotal role in biological
thought. It is often said, following Darwin himself, that the Origin
is ‘one long argument’ (459)." There is something important in this
remark. Readers expecting the Origin to be structured around a nar-
rative account find the book perplexing. Unlike the paradigmatic
early Victorian book on evolution, the Edinburgh journalist Robert
Chambers’ Vestiges of the Natural History of Creation, published
anonymously in 1844, the Origin was not written as a history of
life’s evolution on earth.? Rather, the Origin was structured as an
argument. Hence, Darwin’s insistence that his book was one long
argument provides an indispensable clue for reading the text.3 But it
is not clear that it should be read as one argument. Although Darwin
may have designed his book to be read as one long argument for evo-
lution by means of natural selection, many of his readers must have
read it differently. We know this because the Origin persuaded many
readers to accept the ‘evolution’ idea but not the ‘by means of natural
selection’ part of Darwin’s view.4 These readers were not swayed by
one long argument for evolution by means of natural selection. So, to
understand the reasoning that influenced Darwin’s readers, it is bet-
ter to think of the Origin as a body of argumentation flexible enough
to allow readers’ views of the reasoning to differ from what Darwin
might have intended. The aim of this chapter is to provide a guide
to the Origin’s flexible and sometimes elusive body of reasoning.
Charles Darwin wrote the Origin as an abstract, not a scien-
tific treatise. In Darwin’s day, treatises were the typical vehicles for

I20
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advancing a wide-scale revision of a scientific field. Like Charles
Lyell’s Principles of Geology, they were usually multi-volumed,
carefully documented and filled with technical details.S Darwin orig-
inally summarised his ideas on evolution in unpublished essays com-
pleted in 1842 and 1844.° These informal essays were not intended
to be treatises. Apart from telling a few friends, Darwin kept his
evolutionary ideas to himself and prepared nothing for publication
on the subject until 1856, when he began writing a full-scale trea-
tise. This work was interrupted two years later when he received
an unpublished article from Alfred Wallace which anticipated many
of Darwin’s own ideas about evolution, including the idea of natu-
ral selection.” This prompted Darwin to set aside the massive book
in progress — eventually edited and published by R. C. Stauffer in
1975 — and to write an abstract, while friends arranged to have short
extracts from Darwin’s earlier writings included with the publica-
tion of Wallace’s article.® Darwin completed the abstract within nine
months and called it On the Origin of Species by Means of Natural
Selection.® Unlike the partially written treatise, the abstract — the
Origin — was not in a technical style nor copiously referenced.
Instead, it closely followed the tone and form of the two informal and
unpublished essays that Darwin had composed on the topic nearly
two decades before.

Darwin revised the Origin five times and wrote prolifically on evo-
lution until his death in 1882, but he never returned to the project
of the large treatise.’® Nevertheless, despite the Origin’s informal-
ity, or perhaps because of it, Darwin achieved the aim of the most
ambitious writers of scientific treatises: he led scientists to alter
dramatically the way they investigated and explained a wide vari-
ety of phenomena. In fact, the Origin elicited a more dramatic shift
of thought than that brought about by any scientific treatise of the
Victorian or perhaps any era. This hastily written abstract pushed
Darwin’s contemporaries to revise their fundamental assumptions
about the place of humans in nature.

II TWO CENTRAL IDEAS IN THE ORIGIN: THE TREE
OF LIFE AND NATURAL SELECTION

The reasoning in the Origin involves two central ideas: the tree of
life and natural selection. According to the first idea, species change
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over time, with some species going extinct while others continue or
split into multiple descendent species. Darwin illustrated the result-
ing pattern as diverging branches of a tree. The second idea, natural
selection, offered an account of how species could change. Accord-
ing to this idea, species changed through a process of selection akin
to the method of artificial selection that breeders used to modify
domesticated varieties of plants and animals.

In advancing the tree of life, Darwin challenged the then nearly
universal view that species were immutable. This placed him in op-
position to two sets of well-established beliefs. The first set con-
cerned inheritance. Although not much was understood about in-
heritance, biologists generally believed that the range of variation
within a given species was fixed. They thought there were definite
limits to how far individuals could vary from their species type. They
recognised exceptions to this rule, such as the rare appearance of
two-headed turtles; but they believed that such exceptions usually
perished, and that, when they survived, their monstrous traits were
washed out in the process of inheritance. These ideas implied that
the form of any given species could not change beyond fixed limits.
The second set of beliefs that posed a challenge to the tree of life
concerned the well-established phenomena of adaptation. Work in
the tradition of natural history indicated that species were perfectly
adapted to their environments. This raised a fundamental question
that confounded early adherents to evolution: if species are always
perfectly adapted to their environments, or even just extremely well-
adapted, how could species change and yet remain well-adapted?
Darwin answered this question with the idea of natural selection.

Natural selection plays the dominant role in Darwin’s pluralistic
account of the causes responsible for evolution. According to this
idea, evolutionary change is brought about by the ‘selection’ of in-
dividuals with variations that give them an advantage for survival
and hence a better chance to produce descendants. Their descen-
dants are likely to inherit these variations and hence the descendent
generations will gradually shift towards the forms of the fittest par-
ents. Darwin illustrated the process with a hypothetical example.
Wolves might appear with a slight variation that makes them fleeter
and more capable of capturing prey. Such wolves would have an ad-
vantage over wolves lacking this trait, and hence the fleeter wolves
would produce more offspring. Their offspring would be likely to
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inherit the variation for swiftness and hence the prevalence of the
variation would increase in the next generation. Darwin claimed this
process would repeat itself, generation after generation, until the trait
eventually became established in the species. When this process of
variation, selection and inheritance repeats itself over thousands and
thousands of generations, the descendants of the original species will
have new features which will distinguish them markedly from their
distant ancestors.

The tree of life and natural selection played distinct roles in the
Origin and it is important to distinguish between them. It is also
helpful to keep in mind that the tree of life itself involves two
different ideas: the idea of one species changing into another, or
transmutation; and the idea of species splitting into two or more
species, resulting in common descent. The claim of common de-
scent distinguishes Darwin’s theory of evolution from those of his
precursors. Although Darwin didn’t insist that all species are re-
lated through a single common ancestor, he held that all animals
descended from at most four or five ancestral species and all plants
from at most four (484). This idea is logically distinct from transmu-
tation, because individual species might dramatically change over
time without ever splitting. Each species might have its own, first
ancestor from which it evolved. This is what Lamarck believed. His
account of evolution included as many distinct spontaneous genera-
tion events as there are species. Each spontaneous generation event
gave rise to a separate lineage, with each lineage evolving along one
of two or three evolutionary pathways.’* On Lamarck’s account, am-
phibians have fish-like ancestors, but they do not have any ancestors
in common with today’s fish. On Darwin’s account, however, today’s
amphibians and today’s fish do have ancestors in common. The idea
of common descent is logically distinct from Darwin’s idea that nat-
ural selection is the dominant mechanism of transmutation. Natural
selection might occur without the splitting of one species into two
and such a splitting might be brought about by a process that does
not involve natural selection.

III OVERALL STRUCTURE OF THE ORIGIN

Darwin did not write the Origin as a story beginning with a life-
less Earth and culminating with the appearance of today’s species.
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Instead, he began with artificial selection, the method breeders used
to alter domestic varieties. Why? Jonathan Hodge and others have
answered that Darwin intended to construct an argument for his
theory in accordance with the ideal for scientific reasoning set out
by his contemporary, John Herschel. Herschel claimed that the best
examples of science establish a true cause, or vera causa. Establish-
ing a vera causa, according to Herschel, entails demonstrating three
things: (1) the existence of the cause; (2) the adequacy or compe-
tence of the cause to produce the effects to be explained; and (3) the
responsibility of the cause for the effects. Herschel insisted that
demonstrations of the existence and adequacy of the cause must be
independent of the reasons we have for thinking that the cause is
actually responsible for certain phenomena.*?

It is easy to understand why Darwin began the Origin with arti-
ficial selection if we assume that he was trying to establish natural
selection as a vera causa. In brief, he used artificial selection as a way
of introducing his argument for the existence of natural selection and
then drew an analogy between artificial and natural selection in or-
der to argue for the adequacy of natural selection. In the first chapter,
he showed that artificial selection is the cause of change in domestic
races and identified this cause with two components: variation and
selection. He then argued that natural counterparts to these compo-
nents exist in nature in the second and third chapters.

Darwin argued for the adequacy of natural selection by appealing
to the analogy between artificial and natural selection. His basic ar-
gument, presented in the fourth chapter, was that components akin
to those for natural selection - variation and differential fitness —
are adequate for transforming varieties in the domestic situation, so
the similar (but much stronger) components in nature must be ad-
equate for transforming species. (The arguments sketched here are
described in detail in the sections that follow.) This account seems
to leave the third component of natural selection, inheritance, out of
the picture. Darwin dealt with inheritance as a background compo-
nent, one that obviously exists in nature as it does in the domestic
situation. Hence, the question for Darwin was not whether inheri-
tance exists in nature. Of course it does. The question was whether
it affects the adequacy of natural selection. Darwin answered this
question with the analogical argument.

Darwin commenced his case for the responsibility of natural
selection in the fifth chapter by showing that his view could explain
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Table 5.1 The Origin’s overall argument structure

General description Chapters Herschelian
of part interpretation
Part 1 Presents 1—4 Demonstrates the
observations from existence and
natural history adequacy of
and an analogical transmutation by
argument from means of natural
artificial selection selection
Part 2 Deals with a 6-9 Some arguments defend
miscellaneous the idea that
collection of transmutation by
problems means of natural
confronting his selection is adequate,
view others defend the

idea that it is
actually responsible

Part 3 Explains how his 5, T0-13 Demonstrates the
view can explain responsibility of
many groups of transmutation by
facts means of natural

selection

many groups of facts, ranging from embryology to the geographic
distribution of species. Darwin’s arguments for existence and ade-
quacy, contained in chapters 1 to 4, are separate from his arguments
concerning responsibility, which are contained in chapters 5 to 13.
Hence, the Origin is structured to satisfy Herschel’s demand that the
adequacy and existence of a vera causa be established independently
of its responsibility.

Chapters 5 to 13 are all aimed towards showing that Darwin’s the-
ory identifies the vera causa of a wide range of phenomena. However,
a division is apparent. Chapters 6 to 9 address criticisms of his view.
The remaining chapters (5, and 10 to 13) provide positive arguments
to the effect that Darwin’s theory identifies the causes responsible
for the phenomena. Hence, the Origin is loosely organised into three
parts, as represented in table 5.1.

Contemporary historians and philosophers have offered a vari-
ety of alternative interpretations of the structure and logic of the
Origin.'3 Michael Ruse has argued that Darwin drew upon the
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epistemological ideals of William Whewell as much as he did upon
those of Herschel. Both Whewell and Herschel based their ideals for
science on Newtonian physics. Both emphasised the importance of
establishing a cause. But Whewell thought a cause could be estab-
lished solely on the basis of consilience, the feat of showing that a
wide variety of apparently separate phenomena can be explained as a
result of the same cause.™ Darwin’s claim, that phenomena ranging
from embryology to biogeographical distribution can be explained
in terms of transmutation by means of natural selection, adheres
to Whewell’s ideal of consilience. Ruse acknowledges that Darwin’s
appeal to the analogy between artificial and natural selection fitted
Herschel’s ideal for demonstrating a vera causa, but Ruse believes
the chapters covering the analogy and the struggle for existence are
not crucial elements of Darwin’s argument.

Ruse’s interpretation has textual support. In the third part of the
Origin, Darwin claimed that the ability of his view to explain par-
ticular groups of facts would itself establish his theory: ‘Finally, the
several classes of facts which have been considered in this chapter,
seem to me to proclaim so plainly, that the innumerable species, gen-
era, and families of organic beings, . . . have all descended, . . . from
common parents, and have all been modified in the course of descent,
that I should without hesitation adopt this view, even if it were un-
supported by other facts or arguments’ (457-8). Nevertheless, such
remarks do not alter the fact that Darwin structured the Origin in a
way that adhered to Herschel’s ideal of demonstrating the existence
and adequacy of a cause independently of one’s reasons for thinking
the cause was responsible for particular phenomena. When Darwin
claimed that his book was one long argument, he had Herschel’s ideal
in mind.

It appears, in sum, that if one’s goal is to clarify Darwin’s own
reasoning, then the arguments in the Origin are best interpreted in
terms of how they fit into the overall Herschelian scheme. Inter-
preted in this way, the Origin was indeed one long argument for
evolution by means of natural selection. This interpretation is con-
sistent with the argumentation of Darwin’s most prominent critics,
who frequently took aim at Darwin’s claim that natural selection was
adequate for transmuting species.’> But many sympathetic readers,
those who were presumably swayed by his reasoning, had a differ-
ent understanding of Darwin’s argumentation. For many of Darwin’s
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supporters rejected the idea of natural selection even though they ac-
cepted the transmutation and common-descent theses. This would
not make sense on the Herschelian interpretation. If natural selec-
tion is removed, the alleged vera causa vanishes, the Herschelian
argument collapses, and there is no reason for accepting transmu-
tation or common descent. This suggests that sympathetic readers
found a different argument in the Origin, one that did not depend on
the line of reasoning that natural selection existed, was adequate and
actually caused the broad range of phenomena described throughout
the third part of the Origin.

Although it is well known that many if not most nineteenth- and
early twentieth-century evolutionists remained highly sceptical of
natural selection, scholars have not analysed the Origin’s reasoning
to determine whether it provides compelling arguments for trans-
mutation and common descent that do not depend on the premise
that natural selection is the underlying cause. In the analysis that
follows, I will consider whether the Origin’s argumentation was suf-
ficiently flexible to provide compelling arguments for evolution in-
dependently of natural selection. I will show that many of the ar-
guments depend wholly upon natural selection (certainly those in
the first part), but other arguments, if read from a Whewellian per-
spective, offer a strong case for transmutation and common descent
regardless of whether natural selection is taken to be part of the vera
causa.

IV REASONING IN THE FIRST PART OF THE ORIGIN:
THE ARGUMENT FROM ARTIFICIAL SELECTION

The first part of the Origin contains four chapters, which discuss,
in turn, artificial selection, variation in nature, the struggle for ex-
istence, and natural selection.’® The reasoning in this part is organ-
ised around an analogical argument. This argument draws parallels
between the components of artificial selection that are responsible
for the development of domesticated races and components in na-
ture. Darwin argues that the three components for natural selec-
tion are present in nature, hence demonstrating the existence of
natural selection. Then he argues that since similar elements pro-
duce new breeds and cultivars in the domestic situation (by means
of artificial selection) the corresponding conditions in nature are
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adequate for producing new species in nature (by means of natural
selection).

Darwin’s account of natural selection includes three causal com-
ponents:

1. Variations appear within a species often with no relation to
adaptive advantage.

2. Some variations provide their bearers with an advantage in
the struggle to live and reproduce within their environment.

3. Variations are often transmitted to progeny through inheri-
tance.

Darwin established the existence of the first component in the sec-
ond chapter, by describing the ubiquity of variation among plants
and animals in nature. He established the existence of the second
component in the third chapter, where he pointed out that nature
must provide checks to the potential geometric increase in popula-
tion size and hence organisms must compete with one another for
reproductive success. He examined the struggle for existence in this
chapter as well, to show that minor advantages could tip the balance
towards some organisms.’” This established a connection between
variation and the ability to leave descendants. The third component,
the inheritance of variations, was dealt with in large part on the basis
of artificial selection.

Although the analogy between artificial and natural selection is
mentioned throughout the Origin, it is discussed most fully in the
fourth chapter, on natural selection.*® The primary role of the anal-
ogy in this chapter was to help Darwin establish the claim that nat-
ural selection could, over many generations, produce modifications
of the magnitude that separate fully fledged species (Herschelian ad-
equacy). Darwin’s appeal to analogy fitted nicely with the leading
accounts of scientific reasoning of his day. But Darwin had special
reason to use an analogy: he had little knowledge of the laws gov-
erning the production and inheritance of variations. He had already
admitted in the first chapter that the laws of variation were ‘various,
quite unknown, or dimly lit’ (12) and that the laws concerning
inheritance were ‘quite unknown’ (13). Darwin had no theoretical
account in the Origin of why inheritance should support the accumu-
lation of variations over successive generations. But the fact that the
mechanisms of inheritance, whatever they were, had supported such
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Table 5.2 Darwin’s analogy between artificial and natural
selection

Artificial selection Natural selection

Variations produced (through Variations produced (through
unknown mechanism) unknown mechanism)

Man selects variations Nature selects variations (by
(sometimes by conscious providing conditions that give
efforts and often by organisms with certain variations a
unconscious means) better chance to live and reproduce)

Variations inherited (through Variations inherited (through
unknown mechanism) unknown mechanism)

The three factors above cause the The three factors above cause the
production of domestic races production of the natural
counterpart to domestic races,
which, Darwin inferred, were fully
fledged species

accumulations when humans performed artificial selections implied
that the same should happen with nature’s selections: ‘as man can
certainly produce great results by adding up in any given direction
mere individual differences, so could Nature’ (82).

Darwin’s strategy was to match specific information about artifi-
cial selection with information about its natural counterpart in order
to infer that the results of the two processes must also correspond.
Darwin’s argument depended upon matching the elements of artifi-
cial and natural selection as illustrated in table 5.2.

By assuming that the factors underlying the production and inher-
itance of variations were the same for artificial and natural selection,
Darwin could infer that whatever was brought about by these factors
under artificial conditions could also be brought about under natural
conditions. But the factors for selection were not the same and this
posed a difficulty for the analogical argument.

Darwin dealt with this difficulty by carefully comparing the way
man made selections with the way selections were made in na-
ture. Although most commentators assume that Darwin based his
analogical arguments on an analogy from the results of conscious ef-
forts of man, he also appealed to a different kind of artificial selection:
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In man’s methodical selection, a breeder selects for some definite object, and
free intercrossing will wholly stop his work. But when many men, without
intending to alter the breed, have a nearly common standard of perfection,
and all try to get and breed from the best animals, much improvement and
modification surely but slowly follow from this unconscious process of se-
lection, notwithstanding a large amount of crossing with inferior animals.
Thus it will be in nature [. . . .] (102)

Darwin had already established in the first chapter that unconscious
selection had resulted in significant modification of plants and an-
imals under domestication. Hence, even though natural selection
‘will always act with extreme slowness’ and ‘often be greatly re-
tarded by free intercrossing’, Darwin had reason to believe that, like
unconscious artificial selection, it could still result in significant
modification (108).

Darwin’s analogical argument faced a second difficulty: the divi-
sion between natural species is much greater than the division separ-
ating artificial varieties. Having matched the causal inputs, how did
Darwin justify his conclusion that the causal outputs (natural species
versus domestic varieties) would be so different? Darwin employed a
dual strategy: first he argued that the differences between domestic
races and natural species were not as great as many assumed (13-16),
and then he reasoned that the actual differences in outcomes could
be accounted for by differences in the selection processes:

As man can produce and certainly has produced a great result by his me-
thodical and unconscious means of selection, what may not nature effect?
Man can act only on external and visible characters . . . . [Nature] can act
on every internal organ, on every shade of constitutional difference, on the
whole machinery of life. . . . How fleeting are the wishes and efforts of man!
how short his time! and consequently how poor will his products be, com-
pared with those accumulated by nature during whole geological periods.
(83-4)

In a sense, Darwin was estimating what would result if man could
make the same kinds of selections that were made in nature.’ Many
of Darwin’s critics attacked this move and it is easy to understand
why many of his sympathisers reserved judgement on the adequacy
of natural selection.

The Origin did more than simply advance basic evolutionary
claims; it also introduced new ways to investigate and explain
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biological phenomena. The first part of the Origin legitimised this,
not just by arguing for the existence and adequacy of natural selec-
tion, but also by easing readers into Darwin’s patterns of evolutionary
reasoning. Darwin lured readers into his new ways of reasoning by
introducing this type of reasoning in the uncontroversial setting of
breeding techniques. Having established the coherence of his reason-
ing patterns in this uncontroversial context, he could more plausibly
argue that the same patterns should be applied to nature.

For example, Darwin devoted nearly ten pages to tracing the an-
cestry of domestic pigeons. It was easy to show that several races
were bred from common ancestors. Darwin denounced the view
that domesticated races of pigeons were each derived from a sepa-
rate aboriginal stock as ‘rash in the extreme’ (26). Through careful
analysis, he determined ancestral relations among different races of
pigeons. By starting with what must have seemed to be a perfectly re-
spectable problem, even by the orthodox standards of his day, Darwin
was able to illustrate the effectiveness of his investigative and
explanatory strategies without relating them to controversial issues
of evolution.

Intentional or not, the effect of applying his investigative and ex-
planatory strategies to problems that seemed uncontroversial must
have led readers to think that analogous problems concerning natural
species and analogous strategies for solving them could be legitimate
parts of scientific practice even if they did not accept his claim that
transmutation in nature closely resembled artificial selection. His
denunciation of those who would argue that each race of pigeon was
independently derived from a separate aboriginal stock was perhaps
a thinly veiled strike against those who believed in the independent
creation of each species. Starting with artificial selection was a smart
rhetorical move.

V A PREVIEW OF THE THIRD PART OF THE ORIGIN

Darwin began the tasks of showing what his view could explain and
illustrating how it could be used to investigate a wide variety of
phenomena in the fifth chapter (see table 5.1). Analysing this chap-
ter sheds light on the issue of whether the Origin offers compelling
arguments for transmutation and common descent that do not de-
pend on natural selection. The issue comes down to the question
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of what has to be included in ‘my view’ when Darwin claimed that
his view could explain phenomena that independent creation could
not. Would such claims retain their plausibility if by ‘my view’ read-
ers left out natural selection and plugged in only transmutation and
common descent?

I will examine two arguments from chapter 5 to show that Dar-
win’s use of ‘my view’ was ambiguous. Sometimes his reasoning de-
pended on including natural selection as part of his view, but other
times the reasoning required only transmutation and common de-
scent. The first argument concerns a law attributed to the zoologist
G. R. Waterhouse: ‘A part developed in any species in an extraordi-
nary degree or manner, in comparison with the same part in allied
species, tends to be highly variable’ (150; italics omitted). Darwin
showed how his view could explain this law by appealing to the
analogy between artificial and natural selection. He noted that when
artificial selection is applied to bring about the rapid transformation
of certain parts of a domestic breed, those parts are particularly liable
to variation. There is, Darwin explained, ‘a constant struggle going
on between, on the one hand, the tendency to reversion to a less
modified state, as well as an innate tendency to further variability
of all kinds, and, on the other hand, the power of steady selection to
keep the breed true’ (152—-3). So, Darwin concluded, ‘we might, as a
general rule, expect still to find more variability in such parts than
in other parts of the organisation, which have remained for a much
longer period nearly constant’ (153). This is not the only place where
Darwin appealed to artificial selection in order to establish how his
view could explain various groups of facts that were otherwise in-
explicable. When Darwin appealed to the analogy, readers needed to
insert not just transmutation and common descent into ‘my view’,
but also natural selection (or the argument would be weakened). But
there were many cases where Darwin illustrated the investigative
and explanatory powers of his view that did not depend on natural
selection. One of those cases involved the law of use and disuse.

The law of use and disuse states that when organs are enhanced
through use, the enhancements tend to be inherited by progeny; and
when organs atrophy through disuse, progeny tend to inherit dimin-
ished organs. The Origin’s treatment of the law of use and disuse
includes a discussion that explicitly shows how transmutation and
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common descent can explain facts on their own, that is, without
natural selection. Darwin considered the lack of eyes in the cave
fish of America and in the cave fish of the European continent.
He noted that these fish live under extremely similar conditions of
life (‘limestone caverns under a nearly similar climate’ (138)). Next,
he granted that these animals lost their eyes through the law of disuse
and not by means of natural selection (‘As it is difficult to imagine
that eyes, though useless, could be in any way injurious to animals
living in darkness, I attribute their loss wholly to disuse’ (137)).2°
Third, he argued that on ‘my view’ one would expect the animals in
American caverns to resemble more closely animals in the surround-
ing American country than animals in Europe (and vice versa). Then
he stated, citing observations of naturalists, that this is exactly what
one observes. Darwin remarked: ‘It would be most difficult to give
any rational explanation of the affinities of the blind cave-animals
to the other inhabitants of the two continents on the ordinary view
of their independent creation’ (139). Darwin was suggesting that his
view was preferable to the view of independent creation because
his view could explain this phenomenon while the alternative view
could not. What was Darwin’s ‘view’ in this discussion? It was not
evolution by means of natural selection because he admitted that
natural selection is not responsible for the disappearance of eyes. By
‘my view’ Darwin must have meant only the ideas of transmutation
and common descent.

Darwin’s discussion in this chapter is particularly revealing be-
cause it shows that, in many discussions, natural selection is not
an essential part of his view. That is, it was not doing the explana-
tory work in his reasoning. He acknowledged the possibility of other
causes (such as use and disuse) and he even presented an example (the
loss of eyes in cave fish) illustrating how his central pattern of rea-
soning, to be repeated throughout the third part of the Origin, could
be applied without appealing to natural selection. Darwin usually
lumped the three ideas together and contemporary scholars often
assume that the Origin must be read as an argument for all three.
Perhaps Darwin assumed the same. But the cave fish example ex-
plicitly illustrates another option. Natural selection can be read out
of many of Darwin’s arguments about the superiority of his ‘view’
compared to the alternative of independent creation.
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VI REASONING IN THE SECOND PART OF THE
ORIGIN: DEFENDING AGAINST MISCELLANEOUS
POSSIBLE OBJECTIONS

Darwin anticipated objections to his view and addressed them in
four chapters in the middle portion of the Origin. The first of these
chapters, the sixth, concerns tensions between Darwin’s view that
transmutation was a gradual process and the existence of numerous
discontinuities in the biological realm such as those between con-
temporary species. The seventh and eighth chapters deal with the
difficulties of explaining instincts and of explaining the sterility of
interspecies hybrids. The ninth chapter deals with gaps in the fos-
sil record. There is a common theme among these chapters, since
many of the difficulties relate, as in the sixth chapter, to apparent
tensions between, on the one side, Darwin’s idea that transmutation
is a gradual, continuous process, and on the other, the existence of
discontinuities in nature. Nevertheless, Darwin’s solutions do not
fit into a uniform pattern. Three categories of solutions can be dis-
tinguished: (a) solutions expanding on his basic theory of natural
selection (discussed below); (b) solutions involving approaches more
fully presented in the third part of the Origin (these approaches are
described in the next section); and (c) solutions involving accounts
of processes that fall outside the domain of his basic theory.

Darwin’s explanation of the gaps in the fossil record provides an
example of the third kind of solution. These gaps seemed to con-
tradict his gradualist account of evolution. He addressed this appar-
ent contradiction by arguing that the discontinuities in the fossil
record represent irregularities in fossilisation, not discontinuities
in the process of species formation. That is, Darwin claimed that
the process of transmutation was continuous, that all intermediate
forms were represented by individuals living in the past, and that
the reason these forms did not all appear in the fossil record is be-
cause many of them were not all fossilised. Hence, he did not solve
the problem of fossil gaps by expanding on his basic ideas of transmu-
tation, common descent or natural selection. He solved it by describ-
ing a process (fossilisation) that fell outside the domain of his basic
theory.

Darwin often addressed difficulties for his view by expanding upon
his theory of natural selection. Many of the difficulties he addressed
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centred on biological features that seemed to defy evolutionary ex-
planation, especially explanation involving a gradual process of nat-
ural selection. When Darwin invoked natural selection to explain a
difficult case of evolution, whether the case involved the complex
structure of the eye or the intricate instinctive behaviour of insects,
his reasoning typically followed the same pattern:

1. establish the existence of inherited variations of the trait as
well as similar traits;

2. pick out a rudimentary example of the trait in some species
and show how the rudimentary form might have first acci-
dentally occurred,;

3. explain how an individual with the original, rudimentary
form of the trait might have benefited and describe how this
trait could be inherited and established via natural selection;

4. argue that once the rudimentary form was established, addi-
tional variations of that trait could be selected in a gradual
manner to establish the trait of interest.

This pattern of reasoning is exemplified many times in the Origin,
but I will illustrate it with just one example, Darwin’s explanation
of instincts.

Instincts provided a difficult case for Darwin’s theory because it
is difficult to see how instincts could be established by a natural
process of transmutation. Darwin initiated his discussion by distin-
guishing between instinct and habit and arguing that variations in
instinctive behaviour could be inherited just as variations in physi-
cal attributes are inherited. Then he identified and explained three
cases of instinctive behaviour by following the above pattern for each
case. He started with the case that was easiest to investigate and ac-
count for on his view and concluded with the most difficult case.
I will examine his account of the second case, which involved the
slave-making instinct of various ant species.

Darwin’s descriptions of the slave-making behaviour of ants, based
on observations of Pierre Huber as well as his own, are intrinsically
fascinating and it is easy to overlook the fact that Darwin’s discussion
follows a pattern of reasoning (sketched above) that occurs repeatedly
when Darwin dealt with difficult cases. He began by describing the
variation in behaviour among a number of ant species to establish
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that various behaviours are instinctive and inherited (step 1 above).
His evidence included not just telling observations but also exper-
imental results — his own observations and results as well as those
of others. He then described the slave-making instincts of two dif-
ferent species, one of which relies on the work of slaves to a much
greater extent than the other. After saying he would not guess how
the less dependent species, Formica sanguinea, might have devel-
oped its slave-making instinct, he nevertheless did so (steps 2 and 3
from above):

By what steps the instinct of F. sanguinea originated I will not pretend to
conjecture. But as ants, which are not slave-makers, will, as I have seen,
carry off pupae of other species, if scattered near their nests, it is possible
that pupae originally stored as food might become developed; and the ants
thus unintentionally reared would then follow their proper instincts, and do
what work they could. If their presence proved useful to the species which
had seized them - if it were more advantageous to this species to capture
workers than to procreate them — the habit of collecting pupae originally for
food might by natural selection be strengthened and rendered permanent for
the very different purpose of raising slaves. (223—4)

Having made plausible the idea that the slave-making instinct of F.
sanguinea might have been established by means of natural selec-
tion, he then suggests that natural selection could select for a series
of additional variations that would result in the slave-making in-
stinct of the second species, F. rufescens (step 4 from above):

When the instinct was once acquired, if carried out to a much less extent
even than in our British F. sanguinea, which, as we have seen, is less aided
by its slaves than the same species in Switzerland, I can see no difficulty in
natural selection increasing and modifying the instinct — always supposing
each modification to be of use to the species — until an ant was formed as
abjectly dependent on its slaves as is the Formica rufescens. (224)

The pattern of reasoning outlined above and exemplified by Darwin’s
account of instinct explicitly draws upon natural selection. We might
wonder, however, whether sceptical readers thought these difficult
cases could also be explained by other evolutionary mechanisms. In
fact, it does not take much imagination to recast Darwin’s account
of the evolution of slave-making instincts in terms of use and disuse
rather than natural selection. Clearly, Darwin thought of natural
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selection as the primary explanatory principle for dealing with
difficult cases, but his arguments can be recast differently and
probably were recast differently in the minds of readers who were
persuaded about transmutation and common descent, but not about
natural selection.

VII REASONING IN THE THIRD PART OF THE ORIGIN:
INVESTIGATING AND UNDERSTANDING NATURAL
PHENOMENA IN TERMS OF TRANSMUTATION,
COMMON DESCENT AND NATURAL SELECTION

The third part of the Origin demonstrates what Darwin’s ‘view’ could
explain. This part includes five chapters: the fifth chapter, exam-
ined above; and the four chapters that come at the end of the book
(excluding the final, summarising chapter). The tenth chapter con-
tinues Darwin’s discussion of fossils, the eleventh and twelfth deal
with geographical variation, and the thirteenth deals with systemat-
ics, morphology and embryology. The argumentation in these chap-
ters is extraordinarily powerful. Insofar as the Origin provides logi-
cally compelling reasons for accepting evolution, these chapters play
the crucial role. As will become apparent from the following account,
natural selection did not play a dominant role in these chapters —even
in the first edition.?”

Whereas Darwin’s ninth chapter addresses the objection that his
view was incompatible with discontinuities in the fossil record, the
tenth chapter shows how well his view can explain various general-
isations about the fossil record.?? The generalisations were diverse:
that species appear one at a time, not suddenly in large batches;
that some species last much longer than most do; that once extinct,
species never return; that the later species in a group are often more
specialised in structure and function than earlier species; and so
on. The explanations were fairly uniform. Darwin explained nearly
all of the generalisations by invoking transmutation and common
descent, not necessarily natural selection. He explained, for in-
stance, that once a species went extinct it did not reappear because
the generational connection was broken. Clearly this explanation
does not depend on natural selection. And neither did many of the
others.
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Darwin’s eleventh and twelfth chapters provide a manual for in-
vestigating the geographical distribution of organisms. Darwin began
the first of these chapters by identifying three curious facts: (a) the
similarities and differences of organisms in various regions - for
example, in the New World compared to the Old World - cannot
be accounted for by differences in climate or physical conditions;
(b) the various regions among which organisms differ are separated
by barriers to migration (such as oceans and mountain ranges); and
(c) organisms within the same region — on the same continent or in
the same sea, say — exhibit an affinity to one another. He accounted
for these facts in terms of a ‘vera causa of ordinary generation with
subsequent migration’ and claimed that anyone who rejected the
view that each species was first produced within a single region ‘calls
in the agency of a miracle’ (352). The basic idea is simple. New species
arise from ancestral ones and hence their forms will resemble those
of their ancestral species as well as those of their sister and cousin
species that have also descended from the same ancestor. Geographic
barriers that prevent the unlimited dispersion of the ancestral species
will also prevent unlimited dispersion of its descendent species, and
hence similar species will tend to be located in the same regions.
Darwin developed a variety of ideas throughout these chapters to
account for numerous nuances in geographical distributions. These
accounts depended on details of geography and dispersion, not on the
mechanism of species formation.

In the thirteenth chapter, Darwin dealt with three areas: system-
atics or classification, morphology and embryology. With regard to
systematics, he showed how his view could explain the ‘grand fact’
of natural history, namely ‘the subordination of group under group’
(413). Again, the basic explanation was simple: the subordination
of groups represents patterns of descent. Just as siblings resemble
one another more than cousins, species with a more recent common
ancestor resemble one another more than species more distantly re-
lated. Darwin acknowledged that most naturalists believed that the
subordination of groups represented the Creator’s plan, but he in-
sisted that this belief adds nothing to our knowledge unless we can
specify what is meant by the plan of the Creator.

Darwin remarked that this subordination of groups was so famil-
iar that many assumed that it is not in need of explanation. But he
identified features of the subordination that indeed called out for
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explanation. One of these was already well recognised by natural-
ists of Darwin’s day: characteristics that establish the places that
organisms occupy in the economy of nature are nearly useless for
purposes of classification. One might well expect, Darwin reasoned,
that grouping organisms by their special adaptive organs would pro-
vide the most natural classification scheme. If these organs are
unimportant for classificatory purposes, what organs are important?
Darwin answered that it is those organs that have ‘greater con-
stancy’ throughout large groups of species. Under Darwin’s view
these are the organs that have been less subjected to adaptive change
through the process of transmutation. Darwin then showed that his
view could explain intricate practices for classifying organisms. He
concluded that ‘community of descent is the hidden bond which
naturalists have been unconsciously seeking’ (420).

Darwin’s discussion of classification led him to morphology, the
study of plant and animal forms. As his discussion of classification
made clear, organisms that are grouped together resemble one an-
other, not in their habits of life, but in their general organisation or
their unity of type. ‘What can be more curious’, Darwin asked, ‘than
that the hand of a man, formed for grasping, that of a mole for dig-
ging, the leg of the horse, the paddle of the porpoise, and the wing of
the bat, should all be constructed on the same pattern, and should
include the same bones, in the same relative positions?’ (434). He
argued that the unity of type cannot be explained in terms of utility
or the doctrine of final causes. All that could be said on the ordinary
view of independent creation is that it pleased the Creator to create
classes of plants and animals with distinctive unities of type. Darwin
argued that his answer provided real knowledge: the curious unity
of the human hand, the bat’s wing and the porpoise’s paddle was
due to common descent. Darwin thought this explanation was so
natural that morphologists could not help but use language sugges-
tive of transmutation and common descent, speaking, for example,
of ‘metamorphosed’ vertebrae, limbs and leaves. ‘Naturalists, how-
ever, use such language only in a metaphorical sense . . . . On my
view these terms may be used literally’ (438-9).

Darwin raised a host of questions concerning embryology, the
study of the development of individual organisms. Perhaps the most
basic question concerned the fact that embryos of species tend to
resemble one another much more closely than adults. He began his
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account by claiming a general principle: ‘at whatever age any varia-
tion first appears in the parent, it tends to reappear at a corresponding
age in the offspring’ (444). He claimed that this is true even in cases
where the variation might have appeared earlier or later in life. He
then applied this principle, together with his theory of artificial se-
lection, to explain why the embryos of particular domesticated races
(selected from the same original species) resemble one another more
closely than the adult forms of those domesticated races. Breeders
typically select their dogs, horses and pigeons when they are nearly
grown up and hence often select variations that do not appear until
late in development. Hence the differentiation among breeds will
be more pronounced at stages of development in which the selec-
tions are made. After introducing this mode of explanation in the
context of artificial selection, he extended it to cases in nature.
Darwin’s explanations in the section on embryology explicitly in-
voked the process of selection (not just the term). This differs from
the sections on classification and morphology where Darwin’s expla-
nation explicitly invoked the processes of adaptive transmutation
and common descent, but not a particular mechanism of adaptive
transmutation.

Darwin completed this chapter by discussing rudimentary or at-
rophied organs. He commented that rudimentary organs were some-
times said to have been created “for the sake of symmetry”’, or in
order to ‘“complete the scheme of nature”’ (453). Darwin insisted
that such accounts explain nothing. “‘Would it be thought sufficient’,
he asked, ‘to say that because planets revolve in elliptic courses round
the sun, satellites follow the same course round the planets, for the
sake of symmetry, and to complete the scheme of nature?’ (453). He
then explained that in the course of transmutation, changes in the
habits of life will sometimes render an organ useless and that through
disuse the organ will become rudimentary (as in the case of eyes in
cave fish).

Darwin summarised this chapter by stating that the several classes
of facts considered clearly indicated that the innumerable species,
genera and families of organisms on earth have all descended, each
within its own class or group, from common parents, and have all
been modified in the course of descent’. He did not mention selection
here, which is only appropriate given that his explanations in this
chapter rarely draw upon selection. He concluded: ‘I should without
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hesitation adopt this view, even if it were unsupported by other facts
or arguments’ (458). Certainly it would be open to readers, even if
Darwin had other intentions, to plug in for ‘this view’ transmuta-
tion and common descent, leaving aside the largely non-essential
hypothesis of natural selection.

VIII CONCLUSION

The Origin of Species offers a flexible body of argumentation. Darwin
apparently viewed this argumentation as a Herschelian demonstra-
tion of transmutation and common descent by means of natural
selection. Read this way, natural selection is a vera causa. Under this
interpretation, Darwin’s analogical argument takes centre stage, as
Herschel said analogical arguments should, to establish the adequacy
of natural selection independently of the evidence that natural selec-
tion was indeed responsible for various phenomena. But Darwin’s
analogical argument was speculative. It included a leap of reasoning:
that the magnitude of difference between the conditions of artificial
selection and those of natural selection would lead to the magnitude
of difference between artificially selected domestic races on the one
hand and natural species on the other. The critics who Darwin took
most seriously seized upon this weakness. Their criticisms seem to
have assumed that if the argument from artificial selection was de-
feated, Darwin’s whole argument would collapse. But many of Dar-
win’s sympathisers took a different view. They accepted Darwin’s
ideas of transmutation and common descent without committing
themselves to natural selection. This remained a common attitude
well into the twentieth century.?? This chapter shows how the
Origin could support such a conclusion. By taking transmutation
and common descent to be the cause of the various groups of phe-
nomena that Darwin dealt with in the third part of the Origin (and
in various sections of the second part), they could view the structure
of the Origin as a Whewellian consilience of inductions.

NOTES

1. All page references in this chapter are to the 1859 edition of the Origin,
reprinted as a Harvard University Press facsimile (1964).
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II.
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16.

17.
18.

19.

C. KENNETH WATERS

The 1844 edition of Vestiges has been reprinted as a University of
Chicago Press facsimile (1994). On Vestiges as a narrative work, see
Secord 2000, ch. 3.

. For an analysis emphasising narrational aspects of the Origin, see Beer

1983, esp. ch. 3.

. On the scientific reception of the Origin, see Gayon, this volume.
. S. E Cannon 1978.
. The 1842 Sketch and the 1844 Essay were published posthumously. See

Darwin and Wallace 1958.
For further discussion of Darwin and Wallace, see Radick, this volume.

. C. Darwin 1975; Darwin and Wallace 1859, reprinted in Darwin and

Wallace 1958.

. Hodge 1977.

On the publication and subsequent revisions of the Origin, see C.
Darwin 1959, esp. 11-25.

See, e.g., Ruse 1979.

Hodge 1977, 1989, 1992b. For further discussion of Darwin and the vera
causa ideal, see Sloan, Hodge, Radick and Hull, this volume.
Philosophers analysing the logic and structure (or the form and strat-
egy) of the Origin have adopted two different approaches. Some have
appealed to contemporary ideals of science to elucidate the deep logic
of Darwin’s argumentation (Lloyd 1983, Philip Kitcher 1993a, Thagard
1978, Waters 1986). Others stress the ideals of Darwin’s day to clarify his
reasoning and explain the structure of the Origin (Hodge 1992b, Recker
1987, Ruse 1979). In this chapter, I will take the latter approach. Nev-
ertheless, readers may wish to draw connections between my account
here and contemporary philosophical theories of scientific justification.
On Whewell and consilience, see Hull, this volume.

For a sampling of critical responses to Darwin, see Hull 1973.

For a complementary discussion of these chapters, see the Introduction
to this volume.

Waters 1986.

For further discussion of the artificial selection-natural selection anal-
ogy, see L. T. Evans 1984, R. A. Richards 1997 and Sterrett 2002.

That is, he was tacitly considering a ‘virtual analogue’. In the 1842
Sketch, Darwin explicitly imagined such a virtual analogue. Suppose,
Darwin conjectured, that ‘a being infinitely more sagacious than man
(not an omniscient creator) during thousands and thousands of years
were to select all the variations which tended towards certainends. . . .
Who, seeing how plants vary in [a] garden, what blind foolish man has
done in a few years, will deny [what] an all-seeing being in thousands of
years could effect.” Darwin and Wallace 1958, 45.
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Darwin seems to contradict this point on p. 148, when he suggests that
the nutrients wasted in the development of useless structures would
provide a disadvantage.

It has often been noted that natural selection becomes less prominent
in the successive editions of the Origin.

Jonathan Hodge clarified this point for me.

For further discussion, see Gayon, this volume.
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6 Is the theory of natural selection
independent of its history?

I THE CULTURAL CONDITIONING
OF DARWIN’S THEORY

Machines, competition, empire and progress fascinated the Victori-
ans. One of the most famous scientific theories of the era, Charles
Darwin’s theory of natural selection, tells of machine-like organisms
that compete, colonise and improve. To notice resemblances such
as these, between the context of Darwin’s theory and its content,
is nothing new. In 1862, Karl Marx, in a letter to his collabora-
tor Friedrich Engels, wrote: ‘It is remarkable how Darwin recog-
nises among beasts and plants his English society with its division
of labour, competition, opening up of new markets, “inventions”,
and the Malthusian “struggle for existence”. It is Hobbes’ “bellum
omnium contra omnes” [“the war of all against all”].’”* In our own
day, debates over the cultural conditioning of scientific knowl-
edge have made this old insight newly problematic.> This chapter
attempts to clarify these new problems. Drawing on recent thinking
about culture and science, it looks at how Darwin’s social, mate-
rial and intellectual culture conditioned the form and content of his
theory of natural selection.

One view may be dispensed with at the start: that Darwin devel-
oped the theory of natural selection because he was a genius, and,
since geniuses do not belong to mundane history like most people,
it is pointless to ask about the cultural conditioning of his theory.
There is general consensus among historians of science that talk of
‘genius’ does not so much explain scientific innovation as redescribe
it.3 In Darwin’s case, moreover, two generations of scholarship have
revealed how much the history of the development of his theory is

147
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a social history. The pressing issue now is more subtle. We must
ask whether, in fundamental ways, the theory of natural selection
is nevertheless independent of the social history that brought it into
being.

We can characterise two contrary theses. An independence thesis
about the theory is the more traditional and intuitive of the pair.
On this thesis, the resemblance between cultural context and
theoretical content throws light on why a Victorian first developed
the theory. Features peculiar to Victorian culture primed Darwin to
recognise a timeless truth about nature. But the development of the
theory was inevitable — the priming just accelerated the process.
There was only so much that could be learned about plants and
animals before a conclusion in favour of natural selection became
inescapable. Other individuals, belonging to different societies with
different histories, would have developed the theory sooner or later.
Since lots of different social histories would have yielded the theory,
it is independent of any particular history, including the history
that happened to yield it.

On the other side is an inseparability thesis. It is a deliberately
provocative newcomer. On this thesis, the close match between
context and content shows that the theory of natural selection
was not at all inevitable, but a contingent result of a unique social
history. The theory’s existence depends crucially on features of the
Victorian context unlikely to have been replicated elsewhere. Since
the theory would never have existed apart from the trends and events
that in fact led Darwin to develop it, the theory is not independent,
but inseparable from its history. Furthermore, if Darwin, or someone
much like him, with similar relations to a similar cultural context,
had not developed the theory of natural selection, the biological
sciences would now be different, but no less successful.

After first sketching the social history of Darwin’s theory, I shall
examine some arguments for and against its independence from its
historical matrix. At bottom, to ask about the independence of the
theory is to ask whether the assumptions and decisions that pro-
duced it were both necessary and such that no one outside Darwin’s
matrix would likely have made them. The third section below ex-
plores this point about assumptions and decisions in quite a gen-
eral way. The fourth section looks at one of Darwin’s assumptions
in particular — his assumption that the concept ‘adaptation’, as he
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understood it, deserved to be at the centre of theorising about the
origin of species. The fifth section then looks at one of Darwin’s de-
cisions in particular — his decision to concentrate on developing the
Malthusian theory of natural selection once that theory had emerged
in his notebooks. I argue that the stability of Malthusian struggle in
Darwin’s theorising is better accounted for on the inseparability the-
sis. In place of the standard, Marxian version of that thesis, however,
the sixth section offers an alternative version, emphasising Darwin’s
views on method.5 The chapter concludes with some reflections on
how debate over the independence of Darwin’s theory from its his-
tory relates to recent controversies in that most Darwinian science,
evolutionary biology.

II VICTORIAN POWER, DARWINIAN KNOWLEDGE

Was Darwin a genius? Not in his own estimation.® His notebooks
indeed show scant sign of those flashes of insight which, since the
Romantic era, have been associated with the scientific genius.” But
however high one’s regard for Darwin’s intellectual powers, those
powers did not enable him to transcend his outward circumstances.
He did not develop the theory of natural selection by communing
with the truth about nature, isolated from the bustling world around
him. At every step towards the mature theory, worldly power enabled
cognitive advance.?

Three steps in particular can stand for the whole, complex
sequence. First, there was Darwin’s coming to believe, within half
a year of his return from the Beagle voyage, that new species arose
through natural causes acting on pre-existing species: the transmu-
tation thesis. If Darwin had never persuaded himself that transmu-
tation was true, it is hard to see why he would ever have bothered
with theorising about its causes at all, much less with developing
the theory that natural selection was its principal cause. Darwin
seems to have committed himself to transmutationism in the course
of reflections on some surprising news about his Beagle collections.
In the Spring of 1837, the London-based Darwin learned, among other
things, that many of his Galapagos specimens belonged to species
found only on the Galapagos archipelago. Moreover, those species
often belonged to genera peculiar not to other rocky oceanic islands
around the world, but to the South American mainland, where the
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lush tropical conditions could hardly have been more different from
the conditions on the Galapagos. For Darwin, the best explanation
for this taxonomic and biogeographic puzzle was that the Galapagos
species had arisen through transmutation from mainland species an-
cestral to the ones currently inhabiting the mainland.®

Darwin had this crucial puzzle to ponder, then, because he
had travelled on the Beagle, had collected certain birds from the
Galapagos, and those birds had been classified in a certain way. Each
element in this package has its place in a uniquely Victorian order.
The Beagle voyage was not, after all, a quest to discover the origin
of species. The idea for the voyage was Captain FitzRoy’s. He had re-
turned from a previous trip to South America with four Fuegians, and
now wanted to take the three survivors back, to serve as Christian
paragons among the savages. The Admiralty funded the new voyage
for its own purposes, because better maps of the South American
coastline would benefit trade and so increase national treasure.
Darwin was no mapmaker, and the ship already had a naturalist;
but Darwin was refined and rich — enough to pay his own way — and
therefore a suitable dining companion for the aristocratic captain.™
Once aboard, Darwin hired a crew member, Syms Covington, to act
as a personal servant in collecting plants, animals and fossils.™* Back
in England, Darwin eagerly handed over his collections to museum-
based experts in taxonomy. Such deference on the part of voyaging
collectors had made the museum collections vast; and this vastness
in turn underwrote the authority of expert classifications.™?

Theoretical content and wider context likewise intertwine at a
second step: Darwin’s turning to the domestication of animals and
plants for insights into transmutation. Darwin began making incur-
sions into the breeding literature soon after opening his notebooks
on the transmutation problem. Later, as an established gentleman of
science, he went along to the breeders’ meetings. The enterprise of
plant and animal breeding was as far advanced in Darwin’s Britain
as anywhere else in the world. Well organised and intensely com-
petitive, breeders kept tabs on their art and each other through
periodicals, clubs, societies, exhibitions and prize competitions.
Darwin’s wealth enabled him to inquire about trade secrets without
posing a threat to profits. The breeders may even have seen in
Darwin’s interest a means of elevating the cultural standing of
breeding.’3 Famously, an analogy with stockbreeding would become
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the centrepiece of Darwin’s public presentation of the theory of nat-
ural selection in the Origin of Species (1859).

A third and final step to consider is Darwin’s so-called ‘Malthu-
sian moment’. Darwin developed the theory of natural selection
over several months beginning in the autumn of 1838, after read-
ing in the political economist Thomas Robert Malthus’ Essay on
the Principle of Population. Malthus had written in part to dampen
utopian hopes aroused in the wake of the French Revolution. He
had claimed to show that, other things being equal, human pop-
ulations outgrow available subsistence, bringing hunger, war and
other miseries.™ Extrapolating from Malthus, Darwin came to be-
lieve that population pressures in nature were so intense that all
plants and animals were locked in a struggle for existence. Given
inheritable variation among those struggling plants and animals,
over time there emerged, slowly but surely, new and better adapted
species.

Later Darwin would recall picking up Malthus’ Essay ‘for amuse-
ment’, as though, on a dull afternoon, he had reached for whatever
was near to hand.’> Maybe so. But Malthus was on a lot of minds
at the time. The Whig party, political home for the Darwins, the
Lyells and other gentlemanly families, had recently come to power,
and in the name of Malthus was introducing harsher measures for
the provisioning of the poor. Darwin had long been familiar with
arguments in favour of these changes. While he was on the Beagle,
his sisters sent him pamphlets full of pro-reform propaganda. Their
author, Harriet Martineau, soon became an acquaintance. Malthu-
sian doctrine was the stuff of dinner conversation at London parties —
and Darwin was there. When Darwin at last read Malthus for himself,
the London papers were full of news of riots, marches, workhouse
burnings and other protests against laws acknowledged on all sides
as Malthusian in spirit.™

So Darwin’s theory of natural selection was no gift of sheer,
sublime, solitary genius, but in several key respects a product of
Victorian culture. This conclusion is not obvious. We have contex-
tualist historians of science to thank for it. Their labours have not so
much ended the debate over context and content, however, as raised
its level. Aware as never before of the theory’s ties to its historical
matrix, we can now pose the difficult issue of the independence or
inseparability of the theory from that matrix.*”
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III DARWIN’'S ASSUMPTIONS AND DECISIONS

To bring this issue into sharper focus, it helps to examine Darwin’s
assumptions and decisions: assumptions about nature and knowl-
edge, and decisions about, among other things, how to resolve con-
flicts between theories held and observations made. On the insepa-
rability thesis, there was nothing inevitable about making just the
assumptions Darwin made, or resolving conflicts in just the ways
he did. But the assumptions made and the resolutions decided upon
led Darwin to work out his theory of natural selection. This theory
in turn set the biological sciences in certain directions rather than
other ones.

What assumptions structured Darwin’s investigations? One was
that a true theory of species origins would explain adaptations.™® An-
other was that a true theory would conform to the old vera causa
ideal, referring only to presently acting and independently attested
causes.™ Neither of these assumptions was obviously reasonable to
all those concerned with being scientific about the history and di-
versity of life. Consider the assumption about admissible causes. In
Germany, following Goethe and others, the morphologists dealt in
archetypal patterns. In France, Cuvier had urged that causes now
diminished in power conditioned the succession of animal types
recorded in the rock strata. Even in England, where the vera causa
ideal was associated with the illustrious Isaac Newton, strict adher-
ence was unusual, not least among geologists. Yet Darwin made the
ideal his own, in imitation of his geological mentor Charles Lyell.
We need, then, to ask whether something specific to Lyell’s micro-
context explains his vera causa enthusiasms. The sixth section of
this chapter makes the case for the Whig reform drive, in the sci-
ences and outside them, as the key.2°

Underlying assumptions bind a theory to its context. So do res-
olutions of conflicts between theory and world. Darwin’s reading
of Malthus eased such a conflict, and in doing so directed Dar-
win’s theorising towards natural selection. The conflict concerned
the causes of species extinction. According to Lyell, the struggle
for existence, driven by population pressures, was the vera causa of
species extinction — that is, species become extinct when a delicate
competitive balance is upset by environmental causes such as
changes in climate. Throughout 1837 and 1838, Darwin was still
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questioning this theory as hard to reconcile with those cases, famil-
iar from his observations in South America, of the big mammals of
yesteryear becoming extinct apparently without any such changes.
There did not seem to be evidence for Lyell’s environmentalist expla-
nation. After reading Malthus, however, Darwin changed his mind.
With a newly vivid appreciation for how intense the struggle for ex-
istence was, he was able to excuse Lyell’s theory its evidential prob-
lems, on the grounds that environmental changes far too small to
leave evidential traces might nevertheless cause some species to
drive others to extinction.

Darwin went on to develop the theory of natural selection — a
theory complementing this account of extinction — by focusing on
what happened not to the losing, extinct species, but to the winning,
surviving species; in particular, to those individuals in the winning
species whose variations made them especially strong competitors.>?
But suppose Darwin had not been immersed in Malthusian conver-
sations in London, and had never happened upon Malthus’ Essay. He
might have resolved the conflict over extinction in the opposite way,
concluding that, in the light of the geological evidence, population
pressure did not make species liable to extinction. He might then
have continued working on his earlier theory of adaptive species for-
mations. In Darwin’s view at that time, this non-Malthusian theory,
while evidentially problematic, did conform to the vera causa ideal.
Perhaps he would eventually have published that theory. Or perhaps
he would have judged the problems to be so severe that he would
have given up on it, and abandoned theorising about species origins
altogether.

Let us grant for the moment that no-one but Darwin, in his con-
text, would have made just those assumptions about species origins,
or decided, on Malthusian grounds, to resolve the conflict between
Lyellian theoretical struggle and earthly evidence in favour of the
former. What are the signs that, without those assumptions and that
decision, the theory of natural selection would never have been de-
veloped? The need to show a one-to-one relationship between aspects
of the theory of natural selection and the history of Darwin’s de-
velopment of it is the most formidable challenge confronting the
inseparability thesis.

Not the least part of that challenge is to explain away the case
of Alfred Russel Wallace. Wallace did not share Darwin’s privileged
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background or steep himself in adaptationist natural theology at
Cambridge. Yet Wallace formulated a theory of species origins close
enough to Darwin’s own that Darwin feared he had been scooped.>*
This famous example of simultaneous discovery in natural science
appears to lend strong support to the independence thesis. Darwin
found his way to natural selection by one route, and Wallace by a dif-
ferent route. The lesson seems to be: if you think hard about species
origins, then it does not matter how you travel, you will reach the
theory of natural selection in the end.

On closer inspection, however, the Wallace case offers at least
a few openings to those sceptical about the independence of the
theory from its history. One move would be to deny that Wallace
did, in fact, ‘co-discover’ the theory of natural selection. Rather, he
came up with a theory quite different from Darwin’s, and Darwin’s
overreaction in 1858 has misled historians ever since.?3 Allowing in-
stead that, as Darwin thought, the theories are indeed basically the
same, one might conclude that, for all their differences, Darwin and
Wallace were similar-enough products of Victorian culture. Wallace,
after all, was not merely a student of biogeography, but, like Darwin,
committed to Lyell’s distinctive view that the history of changes on
the surface of the earth held clues to animal and plant distribution.
Indeed, like Darwin, Wallace arrived at a branching evolutionary tree
from dissatisfaction with Lyell’s account of the timing and placing
of species origins as determined solely by the principle of adaptation
to conditions.>*

There are other common inheritances. Not long after discov-
ering a geographic boundary between human races in the Malay
Archipelago, Wallace recalled his own reading of Malthus, and
articulated a new Malthusian explanation for adaptive evolution-
ary change. Wallace had with him the 1845 edition of Darwin’s
Journal of Researches, and may have been responding to a Malthu-
sian passage on species extinctions in that book. Or perhaps a chain
of association in Wallace’s fevered mind - he was ill at the time -
led his thoughts from the racial boundary he had just discovered to
the boundaries he drew while working as a land surveyor in England
and Wales in the early 1840s. It was around that time, amid gen-
eral discontent over the Poor Law reforms and rising English-Welsh
tensions, that Wallace had first read Malthus.?S So the Wallace case,
awkward though it is, may not be fatal to the inseparability thesis.
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IV THE DARWINIAN CONCEPT OF ADAPTATION

Some of Darwin’s assumptions concerned concepts, classifications,
categories — or, in the philosopher’s term, kinds. One kind, ‘species,’
figures in the title of the book that introduced the theory of natural
selection, On the Origin of Species. Some say the title was false ad-
vertising, as Darwin denied that individual plants and animals come
sorted into species. In his sceptical view, it was naturalists, not na-
ture, that divided species from one another.?® By contrast, he took
for granted that the individual traits of plants and animals come
sorted naturally, into traits that are adaptations and traits that are
not. For Darwin, in other words, adaptations formed a natural kind.>?’
Moreover, they represented one of the chief explanatory challenges
before the transmutation thesis. In his introduction to the Origin,
Darwin wrote that, however impressive the general grounds for
favouring transmutation, a transmutation theory would be ‘unsat-
isfactory’ unless it could explain ‘that perfection of structure and
coadaptation which most justly excites our admiration’.?® Later
in the book, he addressed the challenge of an especially complex
adaptive structure: the eye. ‘It is scarcely possible to avoid com-
paring the eye to a telescope’, he wrote. Just as humans have per-
fected the telescope gradually, so, Darwin argued, natural selection
had gradually perfected — but to a much higher degree — ‘a living
optical instrument’.?9

The mechanical concept of adaptation exemplified in Darwin’s
account of the eye has a history.3° The idea that different traits suit
different plants and animals — that fins suit fish to swimming, say,
and wings suit birds to flying — goes back at least to the ancient world.
Aristotle wrote of the purposes fulfilled by the parts of animals. Far
from ancient or universal, however, is the idea that traits suiting
their various bearers under their diverse conditions of life should be
grouped together, privileged as the outstanding facts about organisms
and conceived as mechanical contrivances. That idea is the product
of one culture: early-modern Britain. To understand why Darwin
gave pride of place to a mechanical conception of adaptive traits,
we need to recall a British tradition of natural history and natural
theology, its themes and its setting.3!

In the late seventeenth century, two members of the Royal Soci-
ety published influential works of natural theology. Robert Boyle’s
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A Disquisition about the Final Causes of Natural Things (1688) and
John Ray’s The Wisdom of God Manifested in the Works of the Cre-
ation (1691) argued that the abundant evidence of design in nature,
and especially in animate nature, showed the existence, intelligence
and goodness of God. Boyle and Ray set the model for subsequent
natural historical and natural theological writing in Britain. From
the Middle Ages to the early-modern period, the study of animals
had been largely the study of revered texts and preserved specimens.
Now it involved active observation of living creatures in the wild.
As for natural theology, earlier design arguments had not dwelt espe-
cially on the adaptedness of the parts and instincts of organisms. As
Boyle explained, however, the proposals of Descartes had made the
regularly cycling heavenly bodies rather less attractive as evidence
for design than they had been previously. Traits fulfilling some pur-
pose in the lives of organisms became the best evidence by default.3?
Adaptations were now regarded as constituting a kind in their own
right, as the features of nature in which God’s signature was most
clearly legible. They were described as products of the highest pos-
sible order of craftsmanship. ‘I never saw any Inanimate production
of Nature’, marvelled Boyle in his Disquisition, ‘. . . whose con-
trivance was comparable to that of the meanest Limb of the dispi-
cablest Animal: and there is incomparably more Art express’d in
the structure of a Doggs foot, then in that of the famous Clock at
Strasburg.’33 Devout naturalists in the eighteenth century cata-
logued the adaptive parts of organisms, describing those parts as ma-
chines engineered with admirable skill.34 Talk of contrivance and
clocks remained central, sustained in part by the success of British
workshops at contriving the most precise clocks and watches in the
world. Along with steam engines, spinning mules and other cunning
devices, precision timepieces were instruments of British industrial
and imperial expansion.3’ Again following Boyle and Ray, British
writers on natural theology approved. In their view, the natural world
had been designed so that industrious humans would benefit from
its exploitation. To admire the craftsmanship of God was at the same
time to admire the social and commercial arrangements that facili-
tated such efficient fulfilment of God’s wishes for humankind.3¢
Boyle and Ray wrote at the end of a turbulent period in British
history. In their books, the argument from design became a means
of allying the new empirical science to Christian consensus and
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the prosperity it fostered. By emphasising the study of adaptive
contrivance in living creatures, they created a useful role for British
science in promoting national harmony. Men and women awake to
the providential character of living nature and commercial society
would be less prone to atheism and revolution.3” Boyle and Ray’s
most famous successor, William Paley, continued these apologetic
efforts, issuing his famous Natural Theology (1802) at a moment of
renewed fear of revolution — this time imported from France.3®

In his most famous argument, Paley concluded that organisms,
with their many parts contrived to serve particular ends, could
no more come into being without a designing intelligence than
could functioning watches.3 Paley’s book was one of the few to
make an impression on Darwin when he was a student at Anglican
Cambridge.4° Not least impressive, it seems, was Paley’s compari-
son of the eye with a telescope.4* From Paley, and from other au-
thors writing along similar lines, Darwin learned to view organisms
as assemblies of separate adaptations, and to view adaptations as re-
markable contrivances. For Darwin, the facts about adaptations, so
conceived, became the outstanding facts about organisms, the facts
a theory of species origins had to account for satisfactorily. Boyle’s
celebration of the scrupulously attentive ‘Author of Nature’ echoed
in Darwin’s insistence, crucial to his case for natural selection, that
Nature preserves even the slightest advantageous variation in struc-
ture and constitution.4

The Darwinian kind ‘adaptation’ thus has a history rooted in the
soil of British scientific, religious, social, commercial and political
life.43 We can gloss this historicity in two ways, with different conse-
quences for independence versus inseparability. We might conclude
that, thanks to events that brought British natural theology into
being, and Darwin into contact with this tradition, Darwin came
to recognise what adaptations truly are — the as-if engineered con-
trivances of natural selection. That recognition would have come
sooner or later, since the kind is part of the pre-social order of na-
ture. How the British came to recognise it had no influence on the
kind itself. To that extent, the kind is independent of its historical
matrix. Or we might conclude, on the contrary, that history, not
nature, made the kind what it is. The theory of natural selection
assumes a view of organisms and their parts that is peculiar to a
time and place. The Darwinian kind ‘adaptation’ is inseparable from
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Britain in the age of complex machines and counter-revolutionary
theology. Other histories produced, and continue to produce, alter-
native ways of sorting the traits of organisms, ways no more or less
in keeping with what we observe. Adaptation is not a natural kind,
but a social construct.+4

V THE MALTHUSIAN STRUGGLE FOR EXISTENCE

In Darwin’s day, and to his nineteenth-century Russian readers in
particular, the stamp of his context was most visible in his appeal to
a struggle for existence identified as Malthusian.45 Describing that
struggle in the Origin, Darwin wrote: ‘It is the doctrine of Malthus
applied with manifold force to the whole animal and vegetable
kingdoms.’4® He argued that the diversity and adaptedness of species
were the consequence of generations of struggle among organisms
who had passed at least some adaptive variations on to their offspring.
This argument for natural selection, developed between September
1838 and March 1839, emerged only after much previous and wide-
ranging theorising on the causes of adaptive change. Once he had
the argument, however, Darwin’s allegiance to it never seriously fal-
tered. How, then, to explain this stabilisation of Darwin’s theorising
around a doctrine as contentious as Malthus’ population principle?47
Why the decision to stick with Malthus?4®

For some commentators, then and later, the best explanation is
that Darwin stuck with Malthus in order to legitimate hierarchi-
cal relations of power in Victorian Britain. The explanation has
rarely been stated this baldly. It derives from an analysis of ideol-
ogy associated now with Marx.4° In a diffuse way, of course, Marx’s
influence extends over all the territory covered in this chapter.
Soviet Marxist historians helped pioneer the anti-genius historiog-
raphy of the sciences.’® Marx’s most famous comment on Darwin’s
theory and his society, quoted above, was in part a comment on
the naturalness of the kinds that appear in the theory.5* It was not
Marx but Engels who gave the classic Marxian reading of Darwin’s
Malthusianism:

The whole Darwinist teaching of the struggle for existence is simply a

transference from society to living nature of Hobbes’ doctrine of ‘bel-
lum omnium contra omnes’ and of the bourgeois-economic doctrine of
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competition together with Malthus’ theory of population. When this con-
juror’s trick has been performed, . . . the same theories are transferred back
again from organic nature into history and it is now claimed that their va-
lidity as eternal laws of human society has been proved.s?

If this was indeed what Darwin was doing, then his decision to stick
with Malthus appears inseparable from its matrix. Making competi-
tive struggle look natural is an ambition that makes little sense out-
side a social context where there is not only competitive struggle but
potentially much discontent with the results. Nearer our own day,
the historian Robert Young has similarly argued that, just as the the-
ory of special creation was ‘a theory suitable for a pastoral, agrarian,
aristocratic world’, so Darwinian natural selection, with Malthu-
sian struggle at its core, was a theory ‘which reflects a competitive,
urban, industrial one’. For Young, the transition from natural the-
ology to natural selection was but ‘the substitution of one form
of rationalization of the hierarchical relations among people for
another’.53

To come to grips with this explanatory tradition, two quite dif-
ferent claims about Darwin, Malthus and legitimation need to be
distinguished.’4 One is that Darwin in his theorising on species stuck
with Malthus for reasons having nothing to do with legitimation,
but that, in sticking with Malthus, Darwin happened to produce a
legitimating theory. The other is that Darwin stuck with Malthus
precisely because a Malthusian theory would be legitimating. Young
equivocates between these two possibilities. So do Young’s histori-
ographic successors, Adrian Desmond and James Moore, in their bi-
ography of Darwin. In a representative passage, Desmond and Moore
set the scene in 1842, when Darwin’s Malthusian theorising was well
developed: ‘And with Chartists massing, it was time for middle-class
Malthusians to stand up and show that nature was on the side of the
bosses.’ss

Does the equivocation matter? It does if we are after an explana-
tion of why Darwin’s theorising stabilised as it did. Suppose Darwin
just happened to stick with Malthus at a time when middle-class
Malthusians were keen to show the poor and powerless that a law
of nature had ordained their position in the social hierarchy. In this
case, there would be no explanation for the stability of Malthusian
doctrine in Darwin’s theorising on species. There would simply be
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a remarkable coincidence between what was happening in Darwin’s
notebooks and what was happening outside his window. I doubt that
this is how Young or Desmond and Moore want to be read. Theirs
are fighting words. Claims about coincidence do not raise the tem-
perature of debate. Claims about explanation do.

Suppose their claim is indeed the explanatory one, that Darwin
stuck with Malthus because his society needed a theory that legit-
imated competitive social struggle by naturalising it.5® There are
honourable reasons for interpreting Darwin’s theorising along these
lines. Almost from the outset, Darwinians have enjoyed tremen-
dous cultural authority. Their science is so much a part of the
established order that Darwin’s portrait now adorns the British
ten-pound note. So much authority lends itself to abuse. Direct-
ing attention to an ideological function for the theory of natural
selection is one strategy for countering uncritical deference.5” More-
over, as we have seen, some of the natural-theological writers who
shaped Darwin’s concept of adaptation did write with propagandist
intent. Signs are good that, if Ray or Paley had been asked why they
wrote about the divine design of animals, they would have said some-
thing about the need to forestall revolution. But there is no serious
suggestion that Darwin, had he been asked, would have said that
he stuck with Malthus to forestall revolution.s® Rather, the claim
must be that Darwin was not aware of the legitimating needs to
which the stability of Malthusian doctrine in his theorising was a
response.

There are at least three clusters of difficulties with a legitima-
tion explanation so construed. First, there are historical difficulties.
The closer we look at the Victorian scene, the harder it becomes to
maintain the tidy generalisations on which the explanation depends.
Consider that equation: Malthusian=middle-class=Darwin=bosses.
Yes, Malthus had supported the middle-class cause of Poor Law re-
form. But he had opposed that other middle-class cause, reform of the
Corn Laws. Those laws protected the domestic grain market from for-
eign competition. In opposing their reform, Malthus sided with the
interests of aristocratic and gentlemanly landowners against middle-
class factory bosses (who wanted grain costs to fall so that workers’
wages could fall in consequence).’® Indeed, for all the growth in in-
dustrialisation, the dominant elite in England in the 1830s were the
land owners. The Darwin family’s wealth came more from land and
other property than from manufacture.®® So Darwin’s sticking with
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Malthus was not straightforwardly in the interests of the Chartist-
threatened factory bosses.

Second, there are evidential difficulties. A number of apparently
relevant sorts of facts turn out, on inspection, to be irrelevant to
evaluating the legitimation explanation’s truth or falsehood. It is ir-
relevant, for example, whether the poor and powerless in fact became
complacent upon encountering Darwin’s Malthusian theory. Rather,
if the theory pacified the poor, then it successfully fulfilled its func-
tion; and if not — as appears to be the case — then it simply failed to
function properly.®" It is likewise irrelevant what Darwin himself
thought he was doing in sticking with Malthus. On the legitima-
tion explanation, whatever Darwin’s conscious motives in keeping
with a Malthusian theory, it was at an unconscious level that he re-
sponded to the need for such a theory. If unconscious motives do not
announce themselves in the documentary record, then, it seems, so
much the worse for the documents, and the desire for explanations
that draw upon them.

Third, there are ontological difficulties. If we accept the legiti-
mation explanation, we accept a holistic ontology for social life,
with collective needs that are unconsciously harboured, uncon-
sciously communicated and unconsciously acted upon, by mecha-
nisms wholly mysterious.®> In one sense, to indicate this is merely
to flag the point that, at present, there is an ontological job of work
to do. But that would be disingenuous. There is a long tradition of
Anglophone flinching from holism in social explanation. Indeed, it
might well be — or so those who back the legitimation explanation
could argue — that squeamishness about collective needs and uncon-
scious lines of action is itself evidence of the legitimating power of
Darwin’s theory. Maybe people bred to Darwinian thinking, with its
emphasis on the individual, ever after regard individualist explana-
tions as sensible and holistic explanations as suspicious. The social
function of the theory of natural selection may thereby have become
invulnerable to exposure, for wherever the theory goes, it takes an
obfuscating prejudice about ontology along with it.3

VI THE VERA CAUSA IDEAL AND THE SOCIAL
USES OF MALTHUS

What are the alternatives? It is no explanation to say that Darwin’s
theorising settled on a Malthusian theory because, when he
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developed that theory, he hit upon the truth. If the independence
thesis requires this view of Darwin’s sticking with Malthus, then
that thesis is a non-starter. People cannot be said to accept a theory
because it is true. They may accept it because they believe the ev-
idence shows the theory to be true, or because the theory is more
parsimonious than its rivals, or because it fits well with prior beliefs
and attitudes. They may accept it because those in authority have
pronounced the theory ‘true’. In the case of Darwin and Malthus,
some combination of the above, properly understood, indeed consti-
tutes a more satisfying version of the inseparability thesis than the
Marxian one, or so I argue below. But the truth of a theory, any theory,
has no power to explain why this or that individual or community
accepts the theory.%

There is another reason, specific to the history of evolutionary
biology, for dismissing the truth of the Malthusian theory of natu-
ral selection as explanatory. Since the synthesis of Darwinism and
Mendelian genetics in the 1930s and 1940s, Darwinians have not
regarded the struggle for existence as a cause of natural selection.
As they now understand the theory, selection occurs whether or
not resources are scarce. All that matters is that there are differ-
ences of fitness within a population. Commenting on the previously
central role of Malthusian population pressure, Ronald Fisher, a pre-
eminent synthetic theorist, wrote in 1930 that there was ‘something
like a relic of creationist philosophy in arguing from the observa-
tion, let us say, that a cod spawns a million eggs, that therefore its
offspring are subject to Natural Selection . . .”*S With the passing of
Victorian society, struggle passed out of the foundation of Darwin’s
theory.

So Darwin cannot have stuck with Malthus because the Malthu-
sian theory was the true theory. Nor can any other scientific seeker
after truth, in whatever social context, have settled on a Malthusian
theory because it was true. To explain the stability of struggle in
Darwin’s theorising, we need to look to a local and, quite probably,
unique context. On this issue, the inseparability thesis appears to be
the winner. But, as we have seen, the Marxian version of the thesis
wins at high cost, demanding permanently blurred historical vision,
cavalier disregard of Darwin’s likely self-description and baroque on-
tological commitments.

A more attractive version of the thesis is now emerging. It cen-
tres on the principle that guided Darwin’s reasoning, the vera causa
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ideal.®® We have already seen how local was that ideal.” What
we have not noticed thus far are its cultural politics. When Lyell
published his three volumes of vera causa geology in the 1830s, the
character of the sciences in Britain was beginning to change in a
fundamental way. At that time, Anglican clerics alone held the
small number of scientific posts at the two ancient universities,
Oxford and Cambridge, that dominated the elite life of the nation.%®
Church, state and science thus enjoyed strong institutional links.
However, thanks especially to Scottish dissatisfactions and to move-
ments within the Whig party — now reaching out to groups in dissent
from Anglican doctrine — those links were coming to be increasingly
contested. In the late 1820s, when the self-consciously Scottish Lyell
began to write his Principles of Geology, his sympathies were be-
coming ever more Whiggish; and he saw his books as an attempt to
expunge biblical religion from geology.®®

Geology in particular had attracted the devout. Lyell’s first teacher
in geology, the Oxford cleric William Buckland, had claimed to find
evidence of the flood that bore Noah'’s ark. In Buckland’s view, this
flood was but the most recent in a series of catastrophes that God
had visited upon the Earth in preparation for the arrival of humans.
Where Buckland offered narratives that arguably harmonised with
Scripture, Lyell — following a long tradition of Scottish liberals in
his hostility to Tory, Anglican, Oxonian alliances — eschewed such
narratives as altogether unscientific. According to Lyell, a scientific,
vera causa geology did not admit the existence of catastrophes, the
likes of which had never been observed. Lyell’s reforms struck at
the English elite and their complacencies. If the reforms succeeded,
the views of the cleric-geologists would cease to count as scientific
explanations. Just as important, the cleric-geologists, beholden to
the Church of England for their livelihoods, would cease to count as
men of science.”

Recall that Darwin, a disciple of Lyell, was searching for a vera
causa theory of species origins. In the months following his reading
of Malthus, Darwin believed he had found the beginnings of an even
better version of the vera causa theory he already had. His theo-
rising stabilised around a Malthusian core in part because he had
read Malthus’ Essay in the autumn of 1838, and in part because, in
Darwin’s estimation, the Malthusian theory he developed thereafter
conformed more closely than any of his previous theories to the vera
causa ideal. With the cultural setting of that ideal now in view, the
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two parts of this explanation can each be tied to the Whig reform
drive, in and out of the sciences.

Let us take the reading of Malthus first. Commenting in his
Principles on competitive struggle as the true cause of species ex-
tinction, Lyell had quoted, not Malthus, but the Swiss botanist
Augustin de Candolle: ‘All the plants of a given country are at war
with one another.””* Lyell had made no reference to Malthus’ Essay
at all. At a moment of unrest over the Poor Law, however, Darwin —
eager to resolve the conflict between his own observations and Lyell’s
theory of extinction — found a resolution in the writings of Malthus.
The effect was to initiate that series of modifications in Darwin’s
thinking which, over the next months, would develop into the theory
of natural selection. To the extent that Darwin’s position among
the Whig chattering classes predisposed him to associate Malthus
with the idea of intense, competitive, providential struggle, Darwin’s
Whig affiliations thus help explain why he read Malthus’ Essay when
he did. As for Darwin’s espousal of the vera causa ideal in the first
place, it was not so much Darwin’s as Lyell’s Whig affiliations that
matter. As we have seen, Lyell had advocated the ideal as part of
the Whig drive to reform British institutions. When the Lyellian
Darwin conformed his theorising on species to the vera causa ideal,
he thus aligned his theories with Whig ambitions for British science
and society generally.

The history of changing views on method can often seem re-
mote from the social history of the sciences. When it comes to ex-
plaining the stability of struggle in Darwin’s theorising, however, an
attempt to integrate these histories offers several advantages. First,
doing so enables us to explain Darwin’s Malthusianism without ex-
plaining it away.”> There is no denying or trivialising of the social
uses of Malthus in Darwin’s time and place. On the contrary, we
see how crucial was Darwin’s proximity to the Whig conversation
about Malthus. Second, there is no need to ignore what Darwin
thought he was doing. Darwin’s self-conscious motives and alle-
giances are the starting point for the social-vera causa explanation.
Third, we are saved from postulating obscure mechanisms of uncon-
scious response to social needs. The explanation points towards
mediated causal sequences, complicated but intelligible, leading
from Darwin’s Malthusian culture to the stable Malthusianism of his
science. The upshot is a new option: inseparability without Engels.
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VII DARWINIAN CONCLUSIONS

The question posed in this chapter about the independence of the the-
ory of natural selection from its history can be posed of any success-
ful scientific theory. It is nevertheless fitting that Darwin’s theory in
particular should come under scrutiny. As Philip Kitcher points out,
the Darwinian view of life belongs to an era that saw the burgeoning
of historical thinking across intellectual culture. Where history had
previously been little noticed - in the composing of the Bible, in the
heavens, in the structure of organisms — educated people began to see
signs of historical process.”3 To look for those signs in the theory of
natural selection itself is thus to take the historicist attitude home
again.

Another consideration is that the independence and inseparability
theses resemble, in a rough and ready way, divergent interpretations
of the Darwinian history of life, now much debated. On the ‘indepen-
dence’ side, there are arguments that life was constrained to evolve
much as it has, that the trajectory of life was fairly robust in the face
of contingent history. Even if much in the past had been otherwise,
organisms would still have evolved eyes, wings and other familiar
features. These are simply the best solutions to certain problems of
survival on our planet. Natural selection has converged on them time
and again, and would probably have done so however different the
past. On the ‘inseparability’ side, there are arguments that the actual
history of life was shaped fundamentally by contingent events, that
it all — we all — could have turned out quite differently. An asteroid
collision here rather than there, at this time rather than that, and the
earth might now support radically different forms of life. Life as we
know it is inseparable from the accidents that mark its history.”4

The match between the inseparability thesis in the history of
science and this contingentist thesis in evolutionary biology is no
coincidence. One of the books that set historians of science posing
sceptical, counterfactual, contextual questions about past scientific
theories in the first place was Thomas Kuhn’s The Structure of
Scientific Revolutions (1962). In his conclusion, Kuhn famously
urged readers to view the advance of scientific knowledge much as
Darwin had viewed the advance of biological form. The message
Kuhn drew from Darwin was contingentist. On Kuhn’s account,
the theory of natural selection made it possible to understand how
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life could evolve, diversify and complexify without there being a
goal to evolve towards — and this was what most deeply unsettled
Darwin’s contemporaries. In similar fashion, Kuhn argued, histori-
ans could now write the history of science without supposing that
there was a final goal towards which scientific knowledge was pro-
gressing. In science as in life, wrote Kuhn, the process was one
of ‘evolution from primitive beginnings’, not ‘evolution toward
anything’.”s

Those who view Darwin’s theory as inseparable from its histori-
cal matrix will find it easy enough to develop the parallel between
Darwin’s theory and an inseparability thesis about the theory. The
theory of natural selection, they will say, revealed species as con-
tingent entities, born of chance variation and conditions of life that
happened to prevail at a particular time and place. Likewise, outside
his specific historical matrix, Darwin might well not have made his
particular assumptions, or resolved a crucial conflict between theory
and observation as he did. It is even possible to imagine alternative
successful biologies which do not include the theory at all. Next
take the matter of kinds. Darwin’s theory revealed species to be non-
natural kinds, invented not by God but by taxonomists. Now histo-
rians have thrown doubt on the naturalness of the Darwinian kind
‘adaptation’. There is nothing in nature that requires us to conceive
plants and animals as mosaics of mechanical contrivances. Darwin
inherited that conception from a peculiarly British tradition. Finally,
there are explanations of stability. To the extent that species appeared
stable, Darwin’s theory attributed that stability not to some inner
coherence, but to the surrounding conditions of life. In a broadly
similar move, historians have emphasised explanatory connections
between the stability of Malthusian struggle in Darwin’s theorising
and the surrounding social context, in particular the Whig reform
drive.

Is it really more in the Darwinian spirit to hold that Darwin’s own
theory is a contingent product of social history, rather than a timeless
truth? Before they accept this surprising claim, those who favour the
independence thesis will rightly ask for more. They will query the
notion of a ‘successful’ biology, and ask to see in detail how a cre-
ationist or saltationist biology, say, could be such a thing.”® They
will cast doubt on whether Darwin and Wallace’s co-discovery of
the theory of natural selection — so patent an example of theorists
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converging independently on the truth — can be otherwise explained.
They will rebuke as fallacious the inference that because the kind
‘adaptation’ emerged in one culture alone, therefore the kind is not
natural. They will insist that Darwin’s vera causa ideal, though local
in certain respects, engendered a respect for empirical support that is
common to all viable methodological ideals; and it was this respect
that made Darwin stick with Malthusian struggle once he happened
upon it. Making up our minds over the independence or inseparabil-
ity of Darwin’s theory from its history thus requires us at the same
time to make up our minds about Darwin’s intellectual legacies. We
need to decide not only how best to honour them, but, indeed, what
they are.

NOTES

Earlier versions of this chapter were presented in Cambridge, Leeds,
York and St Louis in 1999 and 2000. I am grateful for the com-
ments I received on those occasions, and, for detailed criticism of more
recent versions, to Jon Hodge, Thomas Dixon, Lindsay Gledhill and
John Christie.

1. K. Marx to F. Engels, 18 June 1862, quoted in Schmidt 1971, 46.

2. Hacking 1999, esp. ch. 3, provides the best overview of these debates.
For a summary, see Radick 2002. The analysis of this chapter owes a
great deal to Hacking’s arguments and example. On the ‘constructivist’
or ‘contextualist’ turn among historians of science, see Golinski 1998
and Lightman 1997, Introduction. For another assessment in relation to
Darwinian biology, see Ruse 1999b, discussed in Radick 2003.

3. On the history of such talk, see Schaffer 1990.

4. Inevitable, that is, so far as the scientific enterprise as we know it re-
mained a going concern. See Hacking 2000.

5. Oneitem on Marx’s 1862 list that I shall not discuss here is the idea that
competition in nature results in an increasing division of labour. For
discussion, see, e.g., Ospovat 1981, chs. 7-9; Limoges 1994; Tammone
1995; Ruse 1999b, 241-5; Hodge, this volume; and the Introduction to
this volume.

6. C. Darwin 1958, 140.

7. On the nature of Darwin’s intelligence, see Gould 2000. Darwin him-
self glossed ‘genius’ rather un-Romantically, as above all ‘unflinching,
undaunted perseverance’; see Darwin [1871] 1981, 2, 328. For Darwin’s
own most famous eureka story, concerning the principle of divergence,
see Darwin 1958, 120-1.
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An old but still useful ‘big picture’ view of how capitalism begat
Darwinism is Sandow 1938. On the social and economic history of
Britain in this period, see Daunton 1995.

. See Hodge, this volume.

On the run-up to the Beagle voyage, see Browne 1995, ch. 6. On the
imperial context and content of Darwin’s theorising, see Hodge, this
volume.

McDonald 1998 is a novel about ‘Mr Darwin’s Shooter’. Covington’s
Beagle journal is currently available on the web. See Covington 1995.
For a study of authority, classification and museums in nineteenth-
century natural history, see Barton 2000. On museums in science gen-
erally, see Pyenson and Sheets-Pyenson 1999, ch. 5.

On Darwin and the breeders, see Secord 1981, 1985. For general back-
ground on animal breeding in Victorian Britain, see Ritvo 1987.
Malthus 1826. Darwin read the sixth edition. The first, quite different
edition was published in 1798. On Malthus, see Winch 1987.

C. Darwin 1958, 120.

Desmond and Moore 1991, 153—4, 196—7, 201, 216-18, 264—7. For a
scathing indictment of ‘Malthus’ Law of Population and the New Poor
Law framed in accordance with it’, see Engels [1845] 1987, 281.

For an attempt to use computer modelling to settle similar issues about
the history of quantum physics, see Pessoa 2001.

For discussion of this point, see the fourth section below.

See Hull, this volume, and Hodge 2000.

On pre-Darwinian theories of life’s history and diversity, see Bowler
1989. On the ‘singularity of Lyell’, see Bartholomew 1979.

See Hodge, this volume, and Hodge and Kohn 1985.

Wallace’s paper, ‘On the Tendency of Varieties to Depart Indefinitely
from the Original Type’, was read at the Linnaean Society in London
on 1 July 1858, jointly with a paper by Darwin and an excerpt from one
of Darwin’s letters. All are reprinted in Darwin and Wallace 1958. Two
recent anthologies of Wallace’s writings are Camerini 2001 and Berry
2002. A recent biography of Wallace is Raby 2001.

Kottler 1985.

Hodge 1991Db, esp. 191-300. See also Beddall 1968 and, on the imperial
context of Darwin’s and Wallace’s biogeographical views, J. R. Moore
2005.

J. R. Moore 1997. For Wallace on natural selection and political econ-
omy generally, see Coleman 2001. It has been alleged that Darwin
was indebted to Wallace for the principle of divergence (see, e.g.,
Brooks 1984, esp. ch. 11, epilogue). The most careful discussions of the
issues are Kohn 1981 and Beddall 1988. Neither finds the allegation
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persuasive. On Darwin’s independent development of the principle —
the most important addition to the theory of natural selection follow-
ing its formulation in the late 1830s — see Ospovat 1981, chs. 7-8 and
Kohn 1985b.

For Darwin on ‘species’, see Beatty 1985, Hodge 1986, Stamos 1996, Sta-
mos 1999 and McOuat 2001. See also the chapter by Hodge and Radick,
this volume.

Talk of ‘natural kinds’ dates from the Victorian era. See Hacking 1991,
ITI-12.

C. Darwin [1859] 1964, 3.

C. Darwin [1859] 1964, 188—9. A famous passage from Darwin’s book
on orchids also bears quotation: ‘if a man were to make a machine for
some special purpose, but were to use old wheels, springs, and pulleys,
only slightly altered, the whole machine, with all its parts, might be
said to be specially contrived for that purpose. Thus throughout nature
almost every part of each living being has probably served, in a slightly
modified condition, for diverse purposes, and has acted in the living
machinery of many ancient and distinct specific forms.” Darwin 1862,
348.

The most complete history of the concept to date is Amundson 1996,
though it pays scant attention to contextual issues.

What of France? Darwin learned from Lamarck and Cuvier, both of
whom dealt with adaptations. As Toby Appel has argued, however, the
French naturalists of the late eighteenth and early nineteenth centuries
‘had none of the British obsession with contrivance’, perhaps because
machines were less conspicuous in French economic life (Appel 1987,
57)-

Boyle 1688, section11; Ray 1692; Gillespie 1987. Excellent introductions
to the historical literature on natural theology are Brooke 1991, ch. 6
and Brooke and Cantor 1998, ch. s.

Boyle 1688, 47, spelling and italics in original; discussed in Gould 1998,
13. On the Strasburg clock and Boylean natural philosophy, see Shapin
1996, 32—7. On the cultural history of clock imagery, see O. Mayr 1986.
On the development of British natural theology between Boyle and
Paley, see Brooke 1974.

On the British lead in horology in the eighteenth century and its so-
cial and economic consequences, see Landes 1983, ch. 14; Schaffer
1996.

Turner 1993, ch. 4, esp. 101-9.

Gillespie 1987.

Gillespie 1990, esp. 225-6.

Paley 1819, ch. 1.
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On the influence of Paley on Darwin, see Brooke, this volume. On Pa-
leyan Cambridge in Darwin’s student days, see Fyfe 1997.

Paley 1819, 23-39.

C. Darwin [1859] 1964, 83—4; Boyle 1688, 43. Richards, this volume,
argues for a Humboldtian rather than a Boylean—Paleyan genealogy here.
On continuities and discontinuities between Boyle’s Disquisition and
Darwin’s Origin, see Gould 1998.

Cf. Ospovat 1981, 35—7. On Darwin on adaptation, see Amundson 1996,
27-32. On the modern-day Darwinian concept of adaptation, see Sober,
this volume.

Among the sceptics about the Darwinian concept of adaptation, see esp.
Depew and Weber 1995, who argue that, contrary to the British tradition
from Boyle to Dawkins, ‘there is no watchmaker, blind or sighted, for
the simple reason that there is no watch. Natural organization is not
an artifact, or anything like it, but instead a manifestation of the action
of energy flows in informed systems poised between order and chaos’
(477-8).

Todes 1989, chs. 1-2.

C. Darwin [1859] 1964, 63.

Here I shall not address the separate problem of how to explain the
stability of Darwinian theory within the biological sciences. My primary
concern is with Darwin’s own theorising, not with the public reception
of his theory.

The Darwin-Malthus relationship has been much examined. For a sur-
vey of the literature up to the mid-1980s, see La Vergata 1985, 953-8.
Notable among more recent efforts are Gordon 1989 and Benton 1995.
See esp. Marx’s preface to A Contribution to the Critique of Political
Economy (Marx [1859] 1959). One of the most influential philosophical
discussions is Cohen 1978.

See the papers collected in Bukharin [1931] 1971.

On Marx’s ambivalence towards Darwin’s theory of natural selection,
see Weikart 1998b, ch. 1.

F. Engels to P. L. Lavrov, 12—17 November 1875, quoted in Schmidt 1971,
47.

Young 19854, 240. Young explicitly allied himself with the interpreta-
tive tradition of Marx and Engels. See, respectively, Young 1985a, 239
and Young 1985b, 631-2.

My analysis here is indebted to the example of Rosen 1996, esp. 52,
184-200.

Desmond and Moore 1991, 294. On the Desmond-Moore map of the
Victorian transmutation debates, Tories backed special creation (no nat-
ural/social change), Whigs backed natural selection (lawful, slow, grad-
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ual natural/social change) and radical revolutionaries backed Lamarck-
ism (rapid, up-from-below natural/social change). Desmond develops
the Lamarckian-radical connection in Desmond 1989. For alternative
maps, see Rupke 1994 and Secord 2000.

Muiioz-Rubio 1999 is in much the same vein.

Hilary Rose, for example, adduces the Darwin-Malthus connection as
part of a critique of evolutionary psychology (H. Rose 2000, esp. 107-10).
For similar attacks on the older sociobiology, see Lewontin 1993, ch. 1,
esp. 9-10; Sahlins 1976, xv, ch. 4.

Asking Darwin why he stuck with a Malthusian theory is, of course, not
the same as asking him whether, in the light of his Malthusian theory,
competitive struggle is a social good. See Paul, this volume, for Darwin’s
affirmative response to the latter question.

Winch 1987, esp. ch. 5.

Hodge 1994 and this volume.

The miner Chester Armstrong read Darwin en route to reading Marxist
economics. See J. Rose 2001, 74.

Rosen 1996, 197.

Roughly the same difficulties attach to the legitimation explanation
of Darwin’s public claims that natural selection is progressive (as in
Gould 1996, ch. 12). For a critique, and an attempt to supply a better
explanation, see Radick 2000. On the general history of theorising about
evolutionary progress, see Ruse 1996.

Hacking 1992, 14; 1999, 81-2, 232 (note 13).

Fisher 1930, 43—4, quote on 43, italics in original. For discussion, see
Depew and Weber 1995, 269 and Gayon, this volume.

What follows is a modified version of the argument in Depew and Weber
1995, esp. chs. 3 and 5. For discussion, see Radick 1998, 353-5.

For the history of the ideal from Newton to Darwin, see Kavaloski 1974.
See also L. Laudan 1981, ch. 7.

Turner 1978.

Secord 1997.

On scriptural geology and its opponents, see Gillispie [1951] 1996.
Rupke 1996 helpfully summarises later historical work on this topic.
On Lyell’s vera causa geology, see R. Laudan 1982.

Lyell [1830-3] 1990, 11, 131.

Cf. the strictures in Shapin 1982, 178; Shapin and Barnes 1979.
Kitcher, this volume.

For the convergentist case, see Conway Morris 1998; for the contingen-
tist case, see Gould 1989. For an overview, see Sterelny and Griffiths
1999, ch. 12. On the theological dimensions of this debate, see Ruse,
this volume.
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Kuhn 1970, ch. 13, esp. 170-3, quote on 170-1, italics in original.
For Kuhn as inspiration for theory-history inseparability theses, see
Hacking 1999, 96—9. So far as Kuhn’s book influenced Stephen Jay
Gould, the most prominent contingentist, it may be that Kuhn lies be-
hind the evolutionary-biological side of the symmetry as well as the
history-of-science side. See Gould 2002, 967, and, for a distinct echo of
Kuhn on evolution-away-not-towards, Gould 1996, 173.

For an attempt to make sense of ‘success’, see Hacking 1999, 69-70,74—
8. On saltationist tendencies in the history of evolutionary biology, see
Schwartz 1999 and Gould 2002, ch. 5. On the successful biology that
might have been if not for Darwin, see Bowler 2008.

Cambridge Collections Online © Cambridge University Press, 2009



DAVID L. HULL

7  Darwin’s science and Victorian
philosophy of science

I SCIENTIFIC METHOD IN THE DEBATES
OVER THE ORIGIN

Soon after the publication of the Origin of Species (1859), Darwin
sent out over a hundred complimentary copies to a variety of con-
temporaries, including his former geology teacher, Adam Sedgwick.
Darwin was prepared for attacks on the content of his theory. What
he had not expected were attacks on his methods. Sedgwick, for
example, writing in the Spectator in March 1860, complained that
‘Darwin’s theory is not inductive, — not based on a series of acknowl-
edged facts pointing to a general conclusion, — not a proposition
evolved out of the facts, logically, and of course including them. To
use an old figure, I look on the theory as a vast pyramid resting on
its apex, and that apex a mathematical point.’*

In other words, for Sedgwick, the problem with the theory of nat-
ural selection was that Darwin had not supported it in the right way.
The right way was to show that the theory was a generalisation from
a wide range of particular facts. That was induction. The wrong way
was to invent the theory as a hypothesis and then deduce from it
particular facts. That was the method of hypothesis. In Sedgwick’s
estimation, the theory of natural selection was not an inductive gen-
eralisation, but an invented hypothesis, and as such could claim no
support from the facts. His image of the pyramid is telling. As he
saw it, in induction, a wide base of particular facts supported a sin-
gle theory up top, just as the base of a pyramid supports the rest of
the structure. Darwin had produced an upside-down pyramid of a
theory, inverting the relations that ought to obtain between theory
and facts. The resulting structure was accordingly doubtful.

173
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Sedgwick was far from alone in finding fault with Darwin on
methodological grounds. The three best-known theorists of sci-
entific method in the mid-Victorian era, John Herschel, William
Whewell and John Stuart Mill, likewise weighed in with verdicts
on the theory of natural selection. Each theorist had his own line
on invented hypotheses versus inductive generalisations in science.
In the light of Sedgwick’s remarks, one might expect that those
who regarded invented hypotheses as legitimate would have been
more open to Darwin’s theorising than those who did not. But
just the opposite seems to be the case. Mill, the most wary of
the method of hypothesis, looked more favourably upon Darwin’s
theory than either Herschel or Whewell did (although not much
more favourably). For all their philosophical differences, Herschel,
Whewell and Mill found themselves in basic agreement about the
theory of natural selection. At best, it was not good enough, and
certainly not as credible as the theory of creation by a design-
ing intelligence. At worst, it was not a legitimate scientific theory
at all.

This chapter explores the methodological issues that arose in the
debate over Darwin’s theory in the nineteenth century. There will
be no attempt to deal with all the issues that mattered in the phi-
losophy of science of the era, nor with the full range of opinions on
what Darwin called ‘the right principles of scientific investigation’.
Rather, the emphasis will be on those aspects of the Victorian discus-
sion on method that illuminate the responses of Herschel, Whewell,
Mill and Darwin himself. In part such an emphasis makes biograph-
ical sense, since Herschel and Whewell influenced Darwin’s views
on method. No evidence exists to show that Mill also influenced
Darwin in this respect. The writings of all of these men, however,
shaped the reception of Darwin’s theory.?

The mid-Victorian era was not the only time, of course, that the
theory of natural selection provoked methodological debate. Gener-
ational change later in the century brought new philosophical preoc-
cupations in relation to Darwin’s theory. Some of these changes will
be discussed in the final section. But the earlier era is of special
interest. It was then that public discussion of methodological issues
occurred on a remarkable scale, especially in response not to the
biological but to the physical sciences of the day.
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II THE FERMENT IN METHODOLOGICAL THINKING IN
MID-VICTORIAN BRITAIN

For mid-Victorian British men of science, the best, shining exam-
ple of inductive science was Isaac Newton’s gravitational mechan-
ics for earthly and celestial motions. Newtonian mechanics had
two great inductive strengths. First, the action of the gravitational
force came within observational witness here on earth, in falling,
rolling and swinging bodies. By extrapolating this force to terrestrial
tides as caused by lunar motions as well as to the planets’ orbits
around the sun, this science proceeded, it was held, by inductive
generalisation from observed facts. Second, the law of gravitation
was quantitative — the attractive force was inversely proportional to
the square of the distance between any two bodies. Not only was
this law capable of explaining and predicting precise properties of
planetary orbits, but also it seemed demonstrable that no other law
for the force, an inverse cube law say, could do so.

As an example of success in inductive science, this Newtonian
triumph was hard to emulate. Ever since Newton’s own day, var-
ious theorists, including reputable savants seeking to account for
electrical, magnetic, thermal, optical and chemical phenomena, had
put forward hypotheses admittedly not meeting these standards: hy-
potheses, especially, about fluid or solid media, often called ethers,
that were impossible to observe directly by sight or touch. These
hypothetical entities seemed to be fictions or figments of inventive
conjecture rather than securely inferred factual generalisations. And
if they provided possible explanations and predictions, they did not
provide the only possible ones.

In Britain in the 1820s, this gap between hypothetical practices
and inductive ideals was raised to special urgency by controversies
concerning the very nature of light and so the explanation of all
optical phenomena. Optics was seen as central and consequential
for all natural science. For there was not merely a desire to explain
rainbows or predict eclipses, but also to understand the instruments
decisive for much science, and to comprehend sight itself. On one
theory, favoured by Newton, a beam of light consisted of a stream of
particles whose diverse motions caused different sensations. These
particles, it was granted, were too small to be directly observable;
but their powers and actions were supposed to differ only in degree
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from the observable powers and actions in bodies large enough to be
observed. The particle theory of light was, to that extent, taken to
be supported inductively by facts within experience.

The rival wave or undulatory theory of light could hardly be de-
fended that way. For it supposed that light is propagated as waves
in an ethereal medium which is not only invisible, intangible and
imponderable, but can permeate where ordinary gases and fluids
cannot, being present therefore in vessels evacuated with the best
air pumps and in the voids between the stars. Worst of all, whereas
the particles of the particle theory had none of their bodily properties
totally diminished, the ether, in some versions, had all of its charac-
teristics reduced to zero. Not merely an extremely elastic medium,
it was a perfectly elastic one. Unsurprisingly, then, even partisans
of the wave theory conceded that it was far from being a generalisa-
tion from experience, or defensible as the only possible explanation
for optical facts. Hypothetical not inductive, it seemed to offer not
knowledge, but conjecture. And yet, by the 1820s, its record of ex-
planatory and predictive successes seemed, to many authoritative
minds, far more impressive than the rival particle theory. This suc-
cess raised the issue of a clash between standards and achievements.
The theory having the most success with the newest challenges was
still unable to meet traditional criteria for theory appraisal as natural
knowledge. If the wave theory was good science, then perhaps those
criteria were discredited; conversely, if those criteria were upheld,
then the theory had to be rejected despite its manifest virtues.

John Herschel, astronomer son of William Herschel, the famous
émigré astronomer from Germany, was England’s most admired
man of science in 1830. His Preliminary Discourse on the Study of
Natural Philosophy, appearing that year in a prominent encylopaedic
series of books for a wide readership, was then a commanding text.
However, in this text Herschel provided no sustained unequivocal
resolution of the roles of induction and hypothesis in science. He
reaffirmed the impeccable inductive credentials of Newtonian grav-
itational mechanics. Considering optics, he admitted that, even
though the wave theory of light did not possess the proper inductive
credentials, it was much the best theory of light because of its ex-
planatory and predictive successes. These successes suggested, albeit
very uncertainly, that its postulates might come close to being truths
about the physical world, although no one could be sure.
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Ten years later, Herschel’s good friend William Whewell presented
a new doctrine in his Philosophy of the Inductive Sciences (1840) —
the ‘consilience of inductions’ — that was designed to make gravita-
tional astronomy and undulatory optics look more similar in their
credentials than they were usually taken to be. By contrast, the Sys-
tem of Logic of 1843, from John Stuart Mill, a liberal man of letters
and politics, upheld the traditional insistence that inductions and
hypotheses must never be confused with one another, and that even
hypotheses that are good, as hypotheses, do not constitute induc-
tive knowledge. Whewell’s and Mill’s divergences on this issue were
related to their divergences on others. Whewell was a prominent
Anglican, Platonist, Kantian Tory; while Mill was a direct philo-
sophical descendant of Hume. Like the French philosopher Auguste
Comte before him, Mill had positivist sympathies and proposed to
extend the methods of natural science to human minds and societies.
Mill’s inductivism reflected his empiricism and his positivism —
doctrines Whewell was resolved to oppose and replace. Darwin was
publishing, then, at a time of acute, collective methodological self-
consciousness.

In what follows I am concerned with the influence that philos-
ophy of science had on the reception of Darwin’s theory of evolu-
tion. Assuming that Darwin’s contemporaries were influenced by
the views of these nineteenth-century philosophers of science, what
were these views? Some will say the assumption is unwarranted.
Jed Buchwald, among others, doubts whether arguments over issues
such as these ‘did much historical work at all — whether, that is,
anyone ever actually persuaded anyone else to change a belief’ .3 At
times I share Buchwald’s cynicism. Too often it seems that good ar-
guments never convince anyone. Even so, Buchwald and I must see
some point in good arguments because we attempt to provide them
in our own work. If we think that argumentation can convince our
readers, then we are in no position to reject out of hand the effects
of such argumentation on the subjects of our enquiry.4

IIT INDUCTION

Within the works of Whewell, Herschel and Mill certain persis-
tent tensions can be found. One concerns the role of deduction
in the method of induction. Even Francis Bacon, the patron saint
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of induction, acknowledged a role for deductive reasoning. While
emphasising the need to ascend carefully and gradually from par-
ticulars to generalisations of increasing scope, Bacon allowed that,
‘from the new light of axioms, which have been educed from those
particulars by a certain method and rule . . . greater things may be
looked for’, not least new particulars. On Bacon’s view, the road to
knowledge ‘ascends and descends; first ascending to axioms, then
descending to works’.s

Two centuries later Herschel repeated Bacon’s praise of induction
in science,® but then went on to remind the reader that ‘the success-
ful process of scientific enquiry demands continually the alternative
use of both the inductive and deductive method’.” In the study of
nature, ‘we must not, therefore, be scrupulous as to how we reach
to a knowledge of such general facts: provided only we verify them
carefully when once detected’.® Whewell likewise insisted on the
need to use both induction and deduction in science. In Whewell’s
view, this ‘mutual dependence and contrast of induction and deduc-
tion, this successive reasoning up to principles and down to conse-
quences, is one of the most important and characteristic properties of
true science’.® Mill, too, despite his reputation as an arch-inductivist,
had a similar opinion. For Mill, it was a mistake to celebrate Bacon
for ‘exploding the vicious method pursued by the ancients of flying
to the highest generalizations first, and deducing the middle prin-
ciples from them’, since ‘this is neither a vicious nor an exploded,
but a universally accredited method of modern science, and that to
which it owes its greatest triumphs’.™°

One need not be a pedant to see some problems with respect to
the ‘inductive’ methods being urged by Herschel, Whewell and Mill.
All three repeatedly invoke the importance of observations over hy-
potheses. If no errors are allowed into one’s system of belief, no errors
have to be eliminated later. But no sooner do they emphasise the role
of observations in science than they recant, pointing out the crucial
role played by hypotheses. They counselled the investigator to ‘look
before you leap’, but then immediately warned that ‘he who hesitates
is lost’. Regardless of what Herschel, Whewell and Mill may have in-
tended, the message that their readers took away was that genuine
science had to be built on an extensive evidential base. Anything else
was not genuine science.

Nineteenth-century philosophers of science wanted certainty.
There was some debate, however, over the proper roles for different
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forms of induction in securing certainty. For Herschel and Whewell,
eliminative induction was preferable to enumerative induction. In
induction by simple enumeration, one proceeds to a generalisation
from observed actual instances of causal connections. For example,
the finding that all cases of smallpox diagnosed thus far — all the
positive enumerative instances — are caused by contagion from prior
cases justifies the conclusion that this disease is always caused in
this way. In eliminative induction, one proceeds not from observed
actual instances of causal connections, but from possible causes. The
changes in relative level of sea and land studied by geologists could be
due to the land rising, the sea sinking or both together. Further facts
about these changes may serve to eliminate all but one of those three
possibilities, thus making it inductively proven. Initially a number
of possible causes are considered, but eventually only a single cause
remains.

At the time, the number of known kinds — and so the number of
actual causes, let alone possible ones — was huge. For example, from
fifty to sixty physical elements were known, and over a hundred
thousand biological species. The number of particulars was orders of
magnitude greater.’* Mill was not intimidated by such large num-
bers of particulars. For him, enumerative induction was the basic
form of reasoning. Nevertheless, he saw some role for eliminative
induction. Mill’s overall method of science had three parts: enu-
merative induction, ratiocination and verification. In the hypothet-
ical method the first of these three steps — enumerative induction —
is suppressed. Such a suppression is legitimate, in Mill’s view, only
when the hypothesis in question has already been shown by elim-
inative induction to be the only hypothesis consistent with the
facts.™

Much of the debate between Whewell and Mill was over owner-
ship of the term ‘induction’ and its cognates. Both men extended the
meaning of the term, but in different ways. According to Herschel,
Whewell viewed induction as the process by which minds ‘construct
general propositions themselves from the contemplation of particu-
lars, and attribute to them a universality which experience alone is
incapable of warranting’.*> In Whewell’s view, induction was not
a logical process of totting up particulars or eliminating possible
causes, but a process by which minds superinduced generality on
particulars. Reading Whewell as a strict inductivist was difficult,
no matter how frequently he used the term ‘induction’; and this
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lack of strict inductivism was one thing that his contemporaries dis-
liked about his theory of science. Mill, on the contrary, bent over
backwards to give the impression that his was the philosophy of the
particular. To be sure, he acknowledged that investigators can le-
gitimately reason from particulars to generalisations and from these
back to particulars; but, according to Mill, generalisations were noth-
ing but ‘collections of particulars, definite in kind but indefinite in
number’.*# Thus, all inference for Mill was really from particulars to
particulars.’> As a result, Mill’s contemporaries interpreted him as
being an inductivist, and rightly so. If Mill had not existed, historians
of philosophy would have been forced to invent him.*®

IV VERAE CAUSAE

No matter what methodological tenets one espoused at this time,
they had to be described as ‘inductive’, and have as their source Bacon
and Newton. Hypotheses were suspect. After all, the great Newton
never feigned such things. Direct experience was sacred. There was
to be no appeal to the occult qualities of the medieval Schoolmen.
Rather, the causes used to explain natural phenomena had to be true
causes — ‘verae causae,’ as Newton’s admirers called them. According
to Herschel, theorists had to limit themselves to ‘causes recognized
as having a real existence in nature, and not being mere hypotheses
or figments of the mind’.?” Of course those causes should have a
‘real existence in nature’. The problem was deciding how the status
of being a true cause was to be established.

That problem in turn raised the question of how the vera causa re-
quirement related to the ideal of being inductive rather than merely
hypothetical. Traditionally, the answer concentrated on requiring in-
dependent evidence for the existence of the cause invoked by a the-
ory. If the existence of the cause could be evidenced by facts other
than those facts it was used to explain, then that was evidence in-
dependent of explanatory virtue. Such a cause was a real, known,
existing or true cause, not a supposed, fictional, conjectural or hy-
pothetical cause; and, to that extent, the theory was no invented
hypothesis but an inductive theory. An additional requirement was
that the cause invoked by a theory had to be adequate to produce
the effects to be explained by the theory. In brief, then, the vera
causa ideal traditionally specified that both the existence and the
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adequacy of a cause should be evidenced independently of the facts
explained.

But how, precisely, were these evidential requirements to be met?
How could one be sure that the cause invoked by a theory was in-
deed a true cause? Herschel’s initial suggestion was that true causes
lead to a great multitude of effects in addition to those that gave rise
to our knowledge of the cause in the first place. Certain facts are
already known. They indicate a possible cause. If this cause gives
rise to numerous additional effects that are found to exist, then this
cause is likely to be a true cause. But when Herschel turned to giv-
ing examples of true causes, other considerations came into play.
For example, numerous seashells could be found in rocks at a great
height above the sea. Several causes had been suggested at the time
for the presence of these seashells: a plastic virtue in the soil, the
influence of celestial bodies, fermentation, transport by pilgrims or
birds, and the encapsulation of shells by sedimentation before the
land mass was elevated. Herschel dismissed plastic virtues and
celestial influence as ‘figments of fancy’. Transportation by pilgrims
and birds could account for a small number of shells but that was
all. Fermentation was a genuine cause for a variety of phenomena,
but no one had ever witnessed fermentation producing anything like
shells. However, sea creatures dying and settling into the mud at the
bottom of the sea happened all the time; and the elevation of the sea
to become dry land, though it occurred over a more protracted period
of time, had also been witnessed.

As in the case of induction, a tension can be found in Herschel’s
criteria for true causes: one is direct experience, the other is infer-
ence to additional effects. Herschel can be found saying that expe-
rience is the ‘only ground of all physical enquiry’.*® For example, if
you want to experience force, just whirl a stone around your head
in a sling. Without such direct evidence, science would be impos-
sible. However, Herschel also acknowledges that some phenomena
are too small or too large to be experienced in such a direct way. For
example, one can perceive electricity directly by an electric shock.
From this direct perception one can then reason about electricity in
general. The danger is letting ad hoc hypotheses intrude. Herschel
designed his version of the vera causa principle to eliminate hy-
potheses that would turn out to be ad hoc. In his view, one sign that
one has identified a true cause was the ability to infer unanticipated
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phenomena - phenomena that no one had yet experienced. On the
basis of one’s theoretical understanding, an as-of-yet unexperienced
phenomenon was predicted, pursued and discovered. Nothing could
be more convincing than that!

Whewell’s writings show similar tensions.’ As might be ex-
pected, Whewell’s Kantian philosophy posed problems for anything
like direct experience. For Whewell, all observations were to some
extent, as we would now say, ‘theory-laden’; or to use Whewell’s
frequently quoted aphorism, there was a ‘mask of theory over the
whole face of nature’. Whewell reinterpreted Newton’s verae causae
as being embodied in his own consilience of inductions.?° Whewell
did not urge ‘scientists’ (his coinage) to abandon the search for true
causes. He simply downplayed the role of direct experience with re-
spect to true causes. In the consilience of inductions, the ‘theoretical
cause takes its place among the realities of the world, and becomes
a true cause’.** Certainly the relaxation of the requirement of direct
experience allowed Whewell to countenance all sorts of theoretical
entities, such as the ether. As he put it, the science of optics was
‘traveling rapidly towards a single theoretical view — the theory of
undulations’.>*

Whewell also disagreed with Herschel’s uniformitarian view of
the past. Herschel had argued that, in deciding which causes acted
in the past, one can infer from a perceived cause to other causes of
the same kind but not to causes of different kinds. Whewell saw
no reason for this exclusion. In particular, he was willing to counte-
nance ‘catastrophes’ — causes that do not differ just in degree from
experienced causes (for instance, earthquakes of a much larger scale
than those occurring nowadays), but also causes of the sort never
experienced by human beings, including supernatural ones. Species
going extinct might well be explained by natural causes of the sort
still in evidence; but, in Whewell’s view, their initial wholesale ap-
pearance at the beginning of geological cycles could not be explained
naturalistically. The causal chains could be traced back only so far in
time. Hence, Whewell concluded, ‘we must contemplate supernatu-
ral influences as part of the past series of events, or declare ourselves
altogether unable to form this series into a connected chain’.?3

Whewell’s references to God and supernatural causes in his work
on the history and philosophy of science were not in the least un-
usual at the time. Herschel began his Preliminary Discourse with
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an extensive discussion of the Power and Intelligence responsible
for the universe exhibiting Order and Design. He argued that, con-
trary to what many people thought, religion and science were not
in opposition, for ‘truth can never be opposed to truth’. Indeed, the
study of science rendered ‘doubt absurd and atheism ridiculous’.>#
Immediately after extolling religion, Herschel launched into an
equally laudatory celebration of the practical applications of sci-
ence from the pendulum to the steam engine. Science was to be
honoured for supporting the Christian faith and providing practical
results.

V DARWIN ON THE METHODOLOGICAL VIRTUES
OF HIS THEORY

Darwin thought that he had gone about formulating, testing and
enunciating his theory of evolution according to the best canons
of science held at the time — chiefly those he derived from read-
ing Herschel’s Preliminary Discourse.>S With respect to true causes,
Darwin thought that he was on safe ground.>® His theory of evolu-
tion appealed to such uncontentious facts as the variations seen in
living creatures. Offspring looked much like their parents, and sib-
lings were more similar to each other than to other organisms in their
species. It was likewise a matter of common experience that not all
organisms survived long enough to reproduce themselves, and that
just which organisms survived to reproduce was a result in part of
how well adapted they were to their environments. So far as succes-
sive changes in the environments could result in successive changes
in the organisms, the evolution of species seemed at least plausible.
Darwin also placed considerable weight on the analogy from artifi-
cial to natural selection. If plant and animal breeders could introduce
so much change in such a short time, how much more change could
nature have been able to introduce over the long expanses of time
that geologists such as Lyell postulated?>?

Darwin had gathered massive amounts of data in support of his
theory that species evolve through descent with modification by
means of natural selection. Although he could not include all this
data in the Origin of Species — an abstract of a much longer work —
he did incorporate quite a bit and alluded to additional evidence
elsewhere.?® Some of the phenomena that Darwin cited were, he
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suggested, phenomena that he had recognised because his theory
indicated that they should exist, most notably certain correlations
between embryonic development and species evolution. (Herschel
and Whewell both prized the prediction of unexpected phenomena,
though Mill did not.??) Darwin also drew attention to the evidential
support deriving from the classification of animals and plants. He
acknowledged that, while many species were clearly distinct, just
as many graded imperceptibly into each other. Brambles were espe-
cially brambly in this respect, as were oaks. Moreover, in Darwin’s
view, the groups-within-groups classifications which had been pro-
duced over the years supported belief in the evolution of species.
This pattern is exactly what one would expect if species gave rise to
species in an ever-expanding tree of life.3°

In short, Darwin thought that he had met the standards of induc-
tion set by the philosophers of science of his day. Natural selection
was clearly a true cause. Responding to Sedgwick’s condemnation,
Darwin asked another teacher from his Cambridge days, the botanist
John Stevens Henslow, to ask Sedgwick, the next time the two
men met,

whether it was not allowable (& a great step) to invent the undulatory the-
ory of Light — ie hypothetical undulations in a hypothetical substance the
ether. And if this be so, why may I not invent hypothesis of natural selec-
tion (which from analogy of domestic productions, & from what we know
of the struggle of existence & of the variability of organic beings, is in some
very slight degree in itself probable) & try whether this hypothesis of natural
selection does not explain (as I think it does) a large number of facts in geo-
graphical distribution — geological succession — classification — morphology,
embryology &c. &c.—Ishd really much like to know why such an hypothesis
as the undulation of the ether may be invented, & why I may not invent (not
that I did invent it, for  was led to it by studying domestic varieties) any hy-
pothesis, such as natural selection. . . . I can perfectly understand Sedgwick
or any one saying that nat. selection does not explain large classes of facts;
but that is very different from saying that I depart from right principles of
scientific investigation.3*

Darwin’s argument here may seem quite straightforward. Sedgwick,
he assumes, accepts that the wave theory is both good science and
an invented hypothesis not an inductive theory. So Darwin’s own
theory should not be condemned totally for being likewise. It should
be assessed, not solely and adversely for introducing hypothetical
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causes, but, rather, solely on its ability to explain many facts of many
kinds. Soread, Darwin’s response seems to concede the correctness of
Sedgwick’s view that his theory was not inductive but hypothetical,
and to resort to retorting that, nevertheless, as such it can be of value,
witness the unassailable precedent from the high-ranking science of
optics. However, the two longest parenthetical passages show this
reading to be misleading. For Darwin says that his hypothesis is made
in itself slightly probable at least, by analogy and by two bodies of
knowledge about the struggle for existence and the variability of
organisms.

Now, this is probable support independent of explanatory virtue.
And, indeed, in Darwin’s Origin, the existence of natural selection
and its ability to produce and diversify species are given evidential
support in the early chapters before the theory is put to explanatory
work in the later chapters. So, the theory is not argued for as one
would argue for a mere hypothesis, solely on its explanatory virtue.
To that extent, Darwin in the Origin and in this letter is far from
conceding that his theory is not inductive but hypothetical. More-
over, as the later parenthetical passage shows, Darwin was insistent
that rather than inventing his theory as one would have to invent a
hypothesis, he had in fact been led to it by comparing the origin of
species in nature with the making by man of domesticated races of
animals. Not only, then, could his theory have been reached by an
inductive rather than an inventive process; it had been.

Some years later, Darwin included a revised version of his reply to
Sedgwick in the introduction to his Variation of Animals and Plants
under Domestication (1868). This version may seem to concede even
more fully that he saw natural selection as having, like the wave the-
ory, only the credentials of an invented hypothesis. However, Darwin
says only that it may be looked upon that way, not that it must be
or that he himself views it so; and, again, he insists that his hypoth-
esis is made probable by what is positively known of the struggle for
existence and domesticated races. That kind of probable support, in-
dependent of explanatory virtue, was, again, what traditionally made
a theory inductive and so not merely inventive or hypothetical. In
continuing to insist on this claim, Darwin was reaffirming his con-
viction that he had always aligned his theorising with the evidential
ideals for inductive science codified, for his generation, by Herschel
and exemplified by Lyell.
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VI HERSCHEL ON THE ORIGIN

When we turn to how Herschel, Whewell and Mill responded to the
Origin of Species, one fact becomes especially noteworthy - they
said almost nothing about it in print. During the thirteen years after
the appearance of the Origin, Herschel saw fit to include a single
footnote to his Physical Geography of the Globe,3* while Whewell
added a short discussion to the preface of the seventh edition of
his Astronomy and General Physics.33 Prior to his death, all Mill
published was a footnote in his System of Logic.3* After his death
there appeared a short discussion of evolution in his Three Essays on
Religion.?s Other than several paragraphs in their private correspon-
dence, that was it. As far as the three major philosophers of science
at the time are concerned, Darwin’s major achievement warranted
only two footnotes, a revised preface, and a short discussion in a
posthumously published work. Darwin’s own examination of the
role of philosophy of science in the reception of his theory was, to
the contrary, a good deal more extensive.

Darwin sent a copy of the Origin to Herschel, to see ‘whether I
produce any effect on such a mind’.3° It did not take long for Darwin
to find out. In a roundabout way, Darwin heard that Herschel thought
that his theory is the ‘law of higgledy-pigglety’. Darwin went on:
‘What this exactly means I do not know, but it is evidently very
contemptuous. — If true this is [a] great blow & discouragement.’37 It
was a great blow both because Darwin thought that he had adhered
to Herschel’s methods in the Origin and because Herschel, as early
as 1837, could be found saying that the introduction of new species
is a ‘natural in contradistinction to a miraculous process’.3® In his
Physical Geography of the Globe, Herschel repeated his earlier views
that new species appear gradually in a ‘series of overlappings, leaving
the last portion of each in co-existence with the earlier members
of the newer species’.3?

In the 1861 edition, Herschel appended a footnote to this dis-
cussion on Darwin’s theory. Instead of commenting on Darwin’s
method, Herschel expanded on his complaint about Darwin’s
theory being the law of higgledy-piggledy. As one might expect from
his comments in the first chapter of his Preliminary Discourse,
the problem was ‘intelligent design’. On Darwin’s theory, variations
occurred ‘in all directions’, not just in those directions that might
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help organisms cope better with their changing environments.
According to Herschel:

We can no more accept the principle of arbitrary and casual variation and
natural selection as a sufficient account, per se, of the past and present or-
ganic world, than we can receive the Laputan method of composing books
(pushed a I'outrance) as a sufficient one of Shakespeare and the Principia.
Equally in either case, an intelligence, guided by a purpose, must be con-
tinually in action to bias the directions of the steps of change — to regulate
their amount — to limit their divergence — and to continue them in a definite
course.*°

One thing that Darwin had learned from Herschel is that men of
science were committed to discovering secondary laws, not primary
laws. Darwin acknowledged that God, the primary cause, may well
work by means of secondary laws; but he did not see why he had to
include reference to God in his explanations of these secondary laws,
any more than astronomers had to in explaining how the planets cir-
cle the sun. Herschel did not object to Darwin introducing secondary
laws, but to the character of the secondary laws he introduced. For
Darwin, variations were in no sense preordained. The fact that an
organism might need a particular variation did not increase the like-
lihood that it would get that variation. To make matters worse, selec-
tion looked equally indifferent to the good of individuals, including
people.

Herschel had warned that to ascend to the ‘origin of things,
and speculate on the creation, is not the business of the natural
philosopher’.4* Darwin had made no such ascent.#* The first ori-
gins of life were not part of his theory. Indeed, he ended the Origin
with the claim that there is ‘grandeur in this view of life, with its
several powers, having been originally breathed into a few forms or
into one’.43 But this single reference to God was not good enough
for Herschel, especially since the laws that Darwin proposed gave
no indication of the Creator’s foresight. In Herschel’s view, God may
act by secondary laws to create new species, but not by Darwin’s
secondary laws:

We do not believe that Mr. Darwin means to deny the necessity of such
intelligent direction. But it does not, so far as we can see, enter into the
formula of his law; and without it we are unable to conceive how the law can
have led to the results. On the other hand, we do not mean to deny that such
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intelligence may act according to a law (that is to say, on a preconceived and
definite plan). Such law, stated in words, would be no other than the actual
observed law of organic succession; or more general, taking that form when
applied to our planet, and including all the links of the chain which have
appeared. But the one law is a necessary supplement to the other, and ought,
in all logical propriety, to form a part of its enunciation.4

In the early part of his footnote, Herschel is worried about the forces
that produce the evolution of species. They need to be in some sense
directed. In the later part he turns to the sequences of species that
these forces produce. They too must exhibit a direction, preferably
one that leads ineluctably to the human species. According to
Herschel, statements of such sequences are themselves laws of
nature. Herschel then draws his footnote to a close with the fol-
lowing observation: ‘Granting this, and with some demur as to the
genesis of man, we are far from disposed to repudiate the view taken
of this mysterious subject in Mr. Darwin’s work.’4s

Darwin was reassured to some extent by Herschel’s concluding
remarks. After all, it would take Darwin’s mentor, Charles Lyell,
almost a decade to go as far. Eventually, Darwin himself admitted
that my ‘theology is a simple muddle; I cannot look at the universe
as the result of blind chance, yet I can see no evidence of beneficent
design, or indeed of design of any kind, in the details’.4® He had earlier
exhibited even greater scepticism.4’ On teleology, he was siding with
Bacon, who had famously remarked that enquiries into final causes
were as unproductive as barren virgins dedicated to God. Bacon’s
nineteenth-century disciples had a difficult time working their way
around this judgement since, as far as they were concerned, God was
the ultimate final cause.4®

VII WHEWELL ON THE ORIGIN

When the Origin was published, Whewell was no longer active
in debating the sorts of issues that he discussed in his History of
the Inductive Sciences (1837) and The Philosophy of the Inductive
Sciences, Founded upon Their History (1840). The only acknowl-
edgement that Whewell made in print of Darwin’s theory was in the
preface of the seventh edition of his Bridgewater Treatise on
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astronomy and physics, published in 1864. In this preface, Whewell
contrasted explanations of the organisation of living creatures in
terms of design with the view of Democritus that these all came
into existence through the chance encounters of atoms. Whewell
asked incredulously whether there were ‘any persons who, in modern
times, assert that the world was produced by a fortuitous concourse
of atoms?’4% Though Darwin was not mentioned by name, Whewell’s
subsequent references to ‘recent’ arguments and his comparison
of telescopes to eyes clearly indicated that Whewell was talking
about Darwin.s° In this preface Whewell specified two objections
to Darwin’s theory: that it showed the mere possibility of imagining
the transition of one organ into another, not that such transitions
had in fact taken place; and that the amount of time needed for such
transitions was not shown to have been available.

Why such reticence? One explanation is that Whewell had already
discussed all of these issues at great length in his debates with Lyell
and could see no reason to rehearse them once again. In an October
1863 letter to the Reverend D. Brown, Whewell stated once again
that no one had been able to trace all sequences of species back in
time to their first origins. Hence, he concluded, the ‘absence of any
conceivable natural beginning leaves room for, and requires, a super-
natural origin’.s* To this objection, Whewell added that Darwin
could not adduce a single example of one species evolving in nature
into another. Nor had plant and animal breeders, through all their
efforts, succeeded in producing a single new species.

If one took the ‘witnessing’ requirement of the vera causa ideal
seriously, then Darwin was potentially in real trouble. He had never
observed one species evolving into another, nor had anyone else.
Even worse, if the evolutionary process was as protracted as Darwin
thought, then no one would ever witness one species evolving into
another, and the inductive foundations of his theory would for-
ever remain insecure. For a variety of reasons, however, all three
British philosophers, and especially Whewell, had watered down
the witnessing requirement considerably. Whewell’s resurrecting it
in Darwin’s case might be put down to his general animosity to-
wards the idea of species evolving. But Thomas Henry Huxley had
no such animosity, and he too insisted that ‘until selective breed-
ing is definitely proved to give rise to varieties intersterile with one
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another, the logical foundation of the theory of natural selection is
incomplete’.5> Darwin responded to Huxley on this point that we
‘differ so much that it is no use arguing’.53

Although Whewell did not say so in his letter, he had an addi-
tional reason for rejecting the evolution of species — one that is abso-
lutely fundamental to his theory of science. According to Whewell,
species were ‘natural classes’, and a ‘natural class is neither more nor
less than the observed steady association of certain properties, struc-
tures, and analogies, in several species and genera’.54 These were the
classes connected in general laws. The object of the classificatory
sciences was to discover the natural classes that make the forma-
tion of general laws possible.5s Whewell was willing to countenance
the supernatural suspension of laws of nature at each geological
period when new species were introduced. But he was not willing
to have laws themselves change through time. Perhaps they might
vary in their intensity; but that would not bring their permanence
into question.s®

From Whewell’s point of view, if species evolved, with one species
changing gradually into another, then it followed that the laws of
nature themselves were evolving. That was a proposition Whewell
just could not accept.’” He could not conceive a greater violation
of the known laws of nature than new species appearing in succes-
sive geological strata. But since new species did appear in succes-
sive strata, Whewell concluded, a creative agency had to be perpet-
ually at work bringing new species into existence as old ones went
extinct.’®

VIII MILL ON THE ORIGIN

The final member of this British triumvirate of philosophers was
Mill, and, according to popular conception, he alone saw the true
value of Darwin’s theory. In later editions of his System of Logic,
Mill introduced a long footnote in which he discussed ‘Mr. Darwin’s
remarkable speculation’.’® This footnote occurred in Mill’s discus-
sion of the method of hypothesis. Contrary to what Newton seemed
to be saying when he proclaimed ‘Hypotheses non fingo’, Mill argued
that hypotheses play a central role in the process of discovery. For ex-
ample, in Mill’s view, Descartes’ hypothesised vortices would have
been legitimate if he or his followers had been able to bring them to
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the test of observation, as advocates of the undulatory theory of light
had been able to do.

Mill began his famous footnote by listing additional examples of
hypotheses that were legitimate when they were first introduced, re-
gardless of whether they turned out to be true or false: Broussais’ mis-
taken hypothesis that every disease originates in some one part of the
organism; the doctrine that the earth is a natural magnet; the claim
that the brain is a voltaic pile; and the phrenologists’ view that the
various mental functions were localised in different regions on the
surface of the brain. Mill lauded the first three hypotheses because
they were set out in ways that they could be tested. In the case of
the phrenologists, Mill argued, testing had thus far turned out to be
beyond them. Nevertheless, for Mill, all four of these uses of the
method of hypothesis were legitimate. Mill then turned to Darwin:

Mr. Darwin’s remarkable speculation on the Origin of Species is another
unimpeachable example of a legitimate hypothesis. What he terms ‘natural
selection’ is not only a vera causa, but one proved to be capable of producing
effects of the same kind with those which the hypothesis ascribes to it: the
question of possibility is entirely one of degree. It is unreasonable to accuse
Mr. Darwin (as has been done) of violating the rules of Induction. The rules of
induction are concerned with the conditions of proof. Mr. Darwin has never
pretended that his doctrine was proved. He was not bound by the rules of
Induction, but by those of Hypothesis. And these last have seldom been more
completely fulfilled. He has opened a path of enquiry full of promise, the
results of which none can foresee. And is it not a wonderful feat of scientific
knowledge and ingenuity to have rendered so bold a suggestion, which the
first impulse of every one was to reject at once, admissible and discussible,
even as a conjecture?®

Darwin’s allies had earlier been looking to Mill for support.¢* How-
ever, Mill is plainly saying here that while Darwin’s theory is fine as
a hypothesis, his evidence goes no way towards inductive proof. Mill
grants that natural selection is shown to be a vera causa, meaning
here presumably an existing, a real, not fictional causal process.
Moreover, he thinks it is proved capable of the same kind of effects
that Darwin ascribes to it, although not effects of the same degree;
meaning, apparently, that it is proved capable of producing intraspe-
cific adaptive divergences but not the larger, interspecific diversi-
fications that Darwin would invoke it to explain. This question
of degree is left open. So, by contrast with Darwin’s own claims
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for his theory, Mill’s judgement here is far from favourable, treating
it as an example of the method of hypothesis, as part of the logic of
discovery, not of final proof. Darwin had put forth a promising hy-
pothesis, but all of the efforts that he and his fellow Darwinians had
exercised to test the theory were insufficient for anything that might
be termed proof. Newton had proved his theory, Kepler had proved
his laws, advocates of the undulatory theory of light were close to
proving their theory, but Darwin and his followers had not provided
any proof at all for evolutionary theory.

Prior to his death in 1873, Mill made his negative evaluation more
emphatic. In his Three Essays on Religion, published in 1874, he ar-
gued that in the fourteen years since Darwin published the Origin
the weight of evidence still remained on the side of intelligent de-
sign. Taking the example of the eye, Mill upheld the traditional view
that, since sight is subsequent to the putting together of the struc-
tures of the eye, the fact of sight cannot serve as an efficient cause
of those structures.®® Instead, something else must function as the
efficient cause of the eye; and the most likely candidate for Mill was
‘intelligent will’. He continued:

I regret to say, however, that this latter half of the argument is not so in-
expugnable as the former half. Creative forethought is not absolutely the
only link by which the origin of the wonderful mechanism of the eye may
be connected with the fact of sight. There is another connecting link on
which attention has been greatly fixed by recent speculations, and the real-
ity of which cannot be called into question, though its adequacy to account
for such truly admirable combinations as some of those in Nature, is still
and will probably long remain problematical. This is the principle of ‘the
survival of the fittest’.%

Mill then concluded that the ‘adaptations in Nature afford a large
balance of probability in favour of creation by intelligence’.%+

In sum, both Herschel and Mill published footnotes in later edi-
tions of their respective works that appeared to their readers as pro-
viding equivocal, hesitant support for Darwin’s theory of evolution
as an ‘hypothesis’ or ‘speculation’, while Whewell came out solidly
against Darwin. By the time Mill died, his doubts about the ade-
quacy of natural selection when compared to creative intelligence
had if anything intensified. What is most damning, however, is how
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little these philosophers had to say in print about one of the most
important theories in Western science — a half dozen or so printed
pages, that is all.

IX THE NEXT GENERATION

A generation later the scene seems to have changed radically.
Such philosophers as Chauncey Wright, William Stanley Jevons and
Charles Saunders Peirce not only claimed to accept Darwin’s theory
but also voiced approval of his methodology. In the case of Wright,
these claims were well founded. Wright both understood Darwin’s
theory and accepted it. Darwin went so far as to finance the pub-
lication of a pamphlet by the young American defending Darwin
and his theory.®s More importantly, Wright used Darwin’s theory in
research, observing, moreover, that a ‘theory which is utilized re-
ceives the highest possible certificate of truth’.® At a time when
the views of Herbert Spencer had surpassed those of Darwin in pop-
ularity, Wright saw a marked difference between the methods that
Darwin used and those of Spencer. For Wright, Darwin’s methods
were genuinely scientific; Spencer’s were not.°7

The English logician and economist Jevons championed evolu-
tionary theory with little in the way of reservations.®® The the-
ory of evolution he championed, however, had a lot more to do
with Spencer than with Darwin. Although Jevons defended Darwin’s
methodology, finding it perfectly acceptable, Darwin took little com-
fort from this support, because Jevons defended Spencer’s methodol-
ogy as well. Darwin thought the latter was more ‘philosophy’ than
science. Nor did Darwin’s theory play all that much of a role in
Jevons’ own research. Nevertheless, Jevons did acknowledge that
traditional principles of classification as explicated by generations
of logicians were incompatible with genealogical classifications.®®

Along with his debating partners Wright and William James,
Peirce today is regarded as one of the founders of American prag-
matism. He was initially impressed by Darwin’s theory, finding it
a legitimate application of statistical methods to biology, at a time
when statistics was rapidly coming into its own. As Wright had ar-
gued, although Darwin could not say what would happen in any one
case, he showed that, in the statistical long run, organisms would
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become adapted to their environment.’® Peirce contrasted Darwin’s
methodology with that of Spencer, finding Spencer much more
‘philosophical’ than Darwin. Being philosophical was no bad thing
for Peirce, and he preferred Spencer’s views to those of Darwin. More-
over, according to Peirce, evolution was not gradual, but involved a
series of minor catastrophes. Those species that were able to change
most rapidly survived to reproduce. He also noted, as Whewell had
done before him, that the idea of species evolving implied that laws of
nature themselves change through time. Whewell rejected the evolu-
tion of species on that account. Peirce, on the contrary, embraced the
evolution of laws in his grand cosmic theory of Evolutionary Love.”*

To the extent that Peirce fostered the acceptance of any theory of
evolution, it was not Darwin’s theory. Yet again, one sees a philoso-
pher not simply accepting Darwin’s theory as Darwin himself might
have hoped, but adapting it to new and specific purposes. Not that
this phenomenon should surprise us; those who produce arguments
very rarely succeed in controlling what others do with those argu-
ments.
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8 Darwin and Victorian
Christianity

I THE DARWINIAN CHALLENGE

During his Cambridge years, Darwin was preparing to become a
priest in the Anglican Church. Later in life he saw the irony: ‘Con-
sidering how fiercely I have been attacked by the orthodox it seems
ludicrous that I once intended to be a clergyman.’”” Why he was at-
tacked by the orthodox has never been difficult to explain. Offer-
ing a naturalistic account of the emergence of human beings from
ape-like ancestors, Darwin offended religious sensibilities as well as
common sentiment. His theory of evolution by natural selection re-
inforced doubts about biblical authority at a particularly sensitive
time. It could easily be interpreted as an affront to human dignity
and it called for a serious re-thinking — not necessarily a rejection —
of traditional Christian doctrines.

Despite friction between competing Christian traditions, and de-
spite political tensions in England between the established Anglican
Church and socially disadvantaged dissenters, there were features
of a Christian creed that transcended party lines. These were belief
in an all-powerful, merciful God on whom the world depended for
its creation and continued existence. Humankind had been made in
God’s image and had been granted the privilege of free will. The privi-
lege extended to dominion over, and responsibility for, the rest of cre-
ation. The Christian God was an active, living God, to whom prayers
were directed and whose providence was not confined to an original
creative act. Central to most Christian belief was the doctrine that
human nature had been tainted through Adam’s disobedience and
that in the life of Jesus Christ was a special revelation of the na-
ture of God. Christ was envisaged as both human and divine, as the
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Messiah whose coming had been prophesied in the Hebrew Scrip-
tures. In evangelical preaching familiar to Darwin, Christ’s death
was an atonement for human sin, his resurrection a source of hope
for all who trusted in his teaching, love and forgiveness.

Most Victorian intellectuals were not taking the Genesis creation
narratives literally. Advances in the understanding of both earth his-
tory and the Bible had already called for symbolic readings of the
Genesis ‘days’.> There were even ancient precedents for non-literal
readings of Scripture. Augustine had warned against taking the ‘days’
of creation literally. Nevertheless, among unsophisticated religious
folk, Darwin was often seen as threatening a sacred text.3

To make matters worse, the historical nature of the creation nar-
ratives entailed other theological issues, such as the consequences of
Adam'’s ‘fall’ and the biblical description of Jesus Christ as the ‘sec-
ond Adam’ atoning for the sins of the first. Had Darwin not shown
that man had risen, not fallen? And what of divine activity in the
world? Even among Darwin’s peers were some who believed that the
origin of human beings would remain beyond the limits of science.4
Darwin’s contrary view challenged the picture, familiar from
Milton’s Paradise Lost, of a Creator who miraculously conjured new
species into existence. Darwin did not close all the gaps. Unlike
Robert Chambers, the anonymous author of Vestiges of the Natural
History of Creation (1844), Darwin wisely refrained from speculat-
ing how the first few living forms had originated. Nor did he claim
any insight into how the earth, much less the solar system and least
of all the entire universe itself had come into being. Nevertheless,
his account of species formation as resulting from the gradual ac-
cumulation of minor modifications was embarrassing for those who
habitually found solace in the inexplicable. Darwin removed much
of the mystery from what, following John Herschel, he called the
‘mystery of mysteries’, the origin of new species.

There were deeper questions, too. What did it mean for human-
kind to be made in the image of God if we shared ancestors with other
primates? Had the human ‘soul’ been added during the evolution-
ary process, or was it more appropriate to speak of our being souls
rather than having them? What was the ultimate ground of moral
values if the evolution of the moral sense could be explained simply
in terms of survival value, without reference to the transcendent?
When Darwin wrote his Descent of Man (1871) he did not intend to
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proclaim the relativity of moral values. He wanted to explain how
the highest form of moral sensibility (that we should behave to others
as we would have them behave towards us) had developed naturally.
But it was easy to read his theory as disruptive of moral responsi-
bility and, by implication, of the stability of society. Put crudely, if
men and women were told that they were essentially no different
from animals, would they not start behaving like them? That was a
common fear, hardly diminished by references to a ‘struggle for exis-
tence’ that could easily be translated into aggressive individualism.
Within the Christian traditions, might was not supposed to be right.
It was the meek who would inherit the earth.

Darwin’s emphasis on continuity between Homo sapiens and ape-
like ancestors could be offensive even to those without Christian
convictions. Cartoonists had a field day. Apes in their cages allegedly
enquired whether they were their keeper’s brother. Monkeys were de-
picted with their tails about to be shorn: ‘cut it off short’, says one, ‘I
can't afford to await developments before I can take my proper posi-
tion in Society.” Darwin came close to saying that those who opposed
his theory by snarling and baring their teeth only confirmed thereby
their canine origins. Underlying the jokes were matters of deadly
earnest. Victorian prudery and animal lewdness were not the best of
bedfellows. But there was more to it than that. If Christian commen-
tators were not amused, it was because they saw the new theory as
a powerful tool for those wishing to wrest control of education from
religious institutions.

As if this were not enough, Darwinism challenged natural the-
ology — the attempt to infer the existence and attributes of a deity,
independently of revelation. In England especially, confidence had
often been placed in arguments for design, comparing intricate or-
ganic structures and their marvellous adaptive functions with the
work of human artisans, as in the design of magnificent clocks. Such
analogies pointed to the wisdom and power of God, the refinement of
whose creatures far transcended anything mere mortals could make.’
The inference to a Designer was not peculiar to Christian traditions.
It appeared in antiquity and was sometimes embraced by critics of
Christianity in their quest for an alternative and, in their estimation,
more rational religion.

This argument for design had often incorporated the latest science
and had been reinforced by it. In the second half of the seventeenth

Cambridge Collections Online © Cambridge University Press, 2009



200 JOHN HEDLEY BROOKE

century the microscope had disclosed a new world of great beauty
and precision in minute organic structures. For Robert Boyle the way
the Creator had packed life into the merest mite was awe inspiring.
The physical sciences had also testified to divine precision - in the
exquisite calculations made by Isaac Newton’s God to ensure that
the planets had gone into stable orbits. Because the sciences had so
often supported religious belief, the Darwinian challenge was partic-
ularly poignant. Darwin never denied the appearance of design in the
wonderful adaptations he studied; but his causal process of natural
selection enabled one to see, almost as in a conversion experience,
how nature could counterfeit design. For the Princeton theologian
Charles Hodge the conclusion was inescapable. In his book What
is Darwinism!? (1874) Hodge did not regard the idea of evolution as
necessarily atheistic. Nor did he accuse Darwin himself of atheism.
But, for Hodge, Darwin’s theory of evolution by natural selection,
through its emasculation of design, amounted to atheism.

To compound the problem, Darwin’s emphasis on divergent lines
of evolution from common ancestors, represented by the image of a
branching tree or branching coral, made it difficult to believe in the
unfolding of a divine plan. The only diagram in the Origin of Species
depicted this repeated forking and branching, enabling Darwinians
with atheistic leanings to say that we are the product of a process
that never had us in mind.® Add to this the accidental features of the
evolutionary process, for example the demise of the dinosaurs mak-
ing our own evolution possible, and the full force of the Darwinian
challenge can then be appreciated.”

Given the widespread use of Darwinism in secular critiques of re-
ligion, it is not surprising that some Christians feel threatened by it.
Historically, however, the relations between Darwinism and Chris-
tianity have been more diverse than the idea of continuous conflict
would suggest. There is a richer, more fascinating story to be told.
Darwin himself began as a reformer, not a destroyer of natural the-
ology. His biography is revealing because his eventual agnosticism
was not simply a result of his science. Family tragedy crushed his
faith as did moral objections to certain Christian doctrines. Exam-
ining religious responses to his theory in Victorian England we shall
find that they were sometimes surprisingly positive. Many did see
opposition between evolution and creation; but it was also possible
to see evolution as God’s method of creation. The variety of response
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raises important questions about the models we use to describe the
relations between science, religion and modernity. These will be dis-
cussed in the closing section.

II DARWIN AND NATURAL THEOLOGY

Within Christianity, knowledge of God was derived from two princi-
pal sources: revelation, which might include forms of religious expe-
rience, and natural reason. The precise relationship between the two
had often been controversial. Eighteenth-century critics of Chris-
tianity had argued that knowledge of the deity derived from reason
was more reliable than that based on the Scriptures or on Church
tradition. For Christian writers a theology based on reason alone
would always be deficient because it could never show that God
had entered into a special covenant with humankind. Nevertheless,
natural theology did have a place in defending the faith, providing
arguments against atheism and for an immortal soul. Informally it
helped to reinforce belief by evoking a sense of awe at the wonders
of the natural world. In William Paley’s popular Natural Theology
(1802), it was argued that rational proof of a deity was a first step
towards believing that, from the same deity, a revelation might be
expected.

The Darwinian challenge to natural theology was expressed by
Darwin himself: ‘the old argument from design in nature, as given
by Paley, which formerly seemed to me so conclusive, fails, now
that the law of natural selection has been discovered’.® The contrast
is such that it can be a profound existential experience when one first
sees the world not as Paley saw it but through the eyes of Darwin.
God’s well-adapted creatures suddenly become nature’s products that
happen to be the survivors of a long, tortuous, bloodstained pro-
cess. For Darwin himself the sheer volume of extinction was stag-
gering; and if one had not been staggered one had not understood the
theory.®

Had natural theology been completely sterile; had Darwin learned
nothing from it? Opinion is divided on this question; but there cer-
tainly exists a revisionist literature in which Darwin’s debt to natural
theology is explored.’® Through reading Paley, Darwin became fas-
cinated by the intricate adaptations he would eventually ascribe to
natural selection. It has been claimed that the only universe in which
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natural selection could work was the universe Darwin inherited and
then stole from the natural theologians.** Even his debt to Malthus’
argument that, in the absence of checks, population growth would
tend to outstrip food supply, was a debt to a work of natural theol-
ogy; for Malthus had been defending a God-given natural order within
which secular hopes of a social utopia were purely visionary.” For
Malthus the laws of nature were designed to promote the Christian
virtues of diligence, industry and sexual abstinence until one could
afford marriage and a family. His famous essay on population focused
Darwin’s mind on a struggle for survival throughout nature.*3

Opinions differ on the extent of Darwin’s debt to natural theology
because two contrasting views have emerged concerning his intel-
lectual formation. In the first he is a peculiarly English reformer
of the language of design that he had encountered in Paley. In the
second he is a Romantic naturalist, excited by the travels of Alexan-
der von Humboldt, eager to experience the flora and fauna of ex-
otic landscapes. On the first view the reform that Darwin favoured
was that of the astronomer John Herschel and adopted in part by
the philosopher William Whewell. Their emphasis fell on benefi-
cent laws of nature rather than divine intervention. In Whewell’s ac-
count, design was visible in propitious combinations of laws rather
than in anthropomorphic images of contrivance.’ Darwin looks to
be just such a reformer of natural theology in the 1830s. A note-
book entry reads: ‘the Creator creates by laws’. Darwin supposed
that the ‘end of formation of species & genera, is probably to add
to quantum of life possible with certain preexisting laws’. He also
referred to ‘laws of harmony’ in the system.’s Design was to be seen
in providential combinations of laws rather than in specific organic
structures.

In the alternative view, where the young Darwin is recast as a
Romantic naturalist, he is entranced not so much by Paley’s mecha-
nistic anatomy as by an emotive response to the beauties of nature,
enticed by the vision of tropical rain forests, intoxicated by what
he reads of Humboldt’s travels, desolated when his ship could not
land on Tenerife.*® This was the young man who would eventually
breathe the word ‘hosannah’ when finally experiencing the Brazilian
jungle for himself: ‘Twiners entwining twiners, tresses like hair —
beautiful lepidoptera — Silence, hosannah.”*” On this interpretation
the young Darwin found God in nature rather than deduced God’s
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existence from it. On neither view was nature bereft of religious
meaning.

Darwin’s reference to ‘ends’ in creation suggests that at the time
his theory took shape he was not erasing divine purposes. In an early
Sketch of his theory (1842) the divine laws leading to ‘death, famine,
rapine, and the concealed war of nature’ were justified because they
produced ‘the highest good, which we can conceive, the creation of
the higher animals’.*® There were even hints of a theodicy — an at-
tempt to rationalise the existence of pain, suffering and the uglier fea-
tures of creation. Might something be gained by having the Creator
create through intermediate processes? The deity would not then be
directly responsible for what Darwin called a ‘long succession of vile
molluscous animals’. From this perspective, it was separate creation
that he deemed ‘beneath the dignity of him, who is supposed to have
said let there be light and there was light’. To deny that God was
capable of producing ‘every effect of every kind’ through ‘his most
magnificent laws’ Darwin described, in strong language, as an act of
profanity.®®

Seeing Darwin as a reformer of natural theology may help us un-
derstand certain constraints on his theory of natural selection. If
the laws of nature were of divine origin, one might expect the im-
provement of organic forms to reach such levels of perfection that a
continuous action of natural selection would cease. If environmen-
tal changes subsequently produced new pressures, then (and only
then) would natural selection cut in again. It has been argued that
such a constraint on the continuous action of natural selection was
not lifted until Darwin began to think in terms of relative rather
than absolute or perfect adaptation.?° Darwin admitted that other
legacies from natural theology had also shaped his thinking. In his
Descent of Man there was a frank confession: ‘T had not formerly
sufficiently considered the existence of many structures’ which are
‘neither beneficial nor injurious; and this I believe to be one of the
greatest oversights as yet detected in my work’. What reason did he
give for this oversight? ‘I was not able to annul the influence of my
former belief, then widely prevalent, that each species had been pur-
posely created; and this led to my tacitly assuming that every detail
of structure, excepting rudiments, was of some special, though un-
recognised, service.”*! Darwin corrects his former self, and we may
recognise both Darwins in current evolutionary debates.
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III DARWIN’S RELIGIOUS ODYSSEY

What were Darwin’s private religious beliefs and how did they
change? A possible ending of the story is contained in a letter from
Julia Wedgwood to Darwin’s son Frank: ‘Everyone who feels Religion
infinitely the most important subject of human attention would be
aware of a certain hostility towards it in [your father’s] attitude, so
far as it was revealed in private life.” She continued with the arresting
remark that he felt he was confronting some influence that adulter-
ated the evidence of fact.?? The strength of this remark suggests that
in the course of his spiritual trajectory Darwin had reached some
conclusions he was unlikely to renounce.

The standard view is of a neat linear progression: from his early
Christianity, in which he would astonish members of the Beagle
crew by quoting the Bible to settle a point of morality, to a deistic
position when he wrote the Origin, to his later agnosticism.?? This
is an attractive formula because of another seemingly irreversible
process at work: the loss of an aesthetic sensibility that Darwin con-
fessed had been ‘intimately connected’ with his belief in a deity.?4
Such a neat progression also harmonises with standard models of
secularisation. However, it has become less clear that Darwin can
be pigeon-holed at each stage of his intellectual development. On
reflection it would be surprising if the man who showed us that we
cannot pigeon-hole pigeons could be pigeon-holed himself. He spoke
of fluctuations of belief.25 The materialism with which he flirted in
the late 1830s, even if sustained, may not have precluded a Christian
sensibility of sorts. There were certainly monistic models of mind
and body within Unitarianism — that tradition within Christianity,
exemplified by Joseph Priestley, which denies the orthodox doctrine
that Christ is as divine as God.?®* Much later, when Darwin preferred
to think of himself as an agnostic, he still insisted that there were
days on which he deserved to be called a theist.?” Even his atro-
phied sensibilities were perhaps not as deadened in later life as he
pretended.??

Consequently we may need to revise our understanding of
Darwin’s loss of faith. There were many cultural resources on which
he could have drawn for his eventual agnosticism. These included the
scepticism of David Hume and the positivism of Auguste Comte.??
We have long known of his early doubts about sacred texts and how
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on the Beagle voyage he came to doubt whether an intuitive sense
of God was a universal human characteristic. His cousin, Hensleigh
Wedgwood, tried to persuade him that this innate sense of God dif-
ferentiated us from the animals. Darwin disagreed. On his voyage he
had discovered that a sense of God was not pronounced in a Fuegian
or in an Australian.3°

A radical hypothesis would be that Darwin’s loss of faith had lit-
tle or nothing to do with his science. This would be to go too far.
Darwin emphatically did make connections between scientific and
other reasons for his religious doubts. Extending the domain of nat-
ural law did make miracles more incredible.3* The extent of human
suffering threatened belief in a beneficent God but was consonant
with his theory of natural selection.3* Randomness in the produc-
tion of variation was difficult to square with divine control. There
was also the concern his wife Emma had expressed just before
their marriage — that the critical, questioning mentality appropri-
ate to a life in science might encourage scepticism on matters of
faith.

Nevertheless, the most sensitive accounts of Darwin’s doubts
have stressed their origins in experiences and traumas common to
the human condition. There was the death of his infidel father, forc-
ing him to confront once again that ‘damnable doctrine’ of eternal
damnation. ‘I can hardly see how anyone ought to wish Christianity
to be true’, he would later write in a passage that his wife considered
so ‘raw’ that she wished to have it excised from his Autobiography.33
Excised because, in her opinion, Charles’ characterisation of Chris-
tian doctrine had become a caricature. Then there was the tragedy
of his daughter Annie’s death in 1851 — the cruel death of an inno-
cent ten-year-old, which marked for Darwin the crucifixion of all his
hopes.34

Many of the ingredients of Darwin’s agnosticism sprang from in-
cidents easily missed if one looks only to his science. An impor-
tant step was his realisation that the radical friends with whom he
associated in his London years — members of the circle of Harriet
Martineau - could lead an exemplary moral life without embracing
the Christian religion.35 This challenged a common cultural assump-
tion that atheists could not be trusted because any oath they might
take would not be binding. Darwin’s religious slide was perhaps
not so different from that of Francis Newman, brother of the more
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famous, and much more orthodox, John Henry Newman, and one of
the ‘honest doubters’ whom Darwin studied in the early 1850s.3°

What of Darwin’s public utterances? It has become increasingly
clear how carefully they must be read. From his notebooks we know
that he had to calculate what he should not say.3” It was also ex-
pedient to keep what he said about religion to a minimum. ‘Many
years ago’, he reminisced, ‘T was strongly advised by a friend never
to introduce anything about religion in my works, if I wished to ad-
vance science in England.’3® There may have been expediency, too,
in protecting himself from censure. But it is a complex matter be-
cause he also shared the belief that it was ungentlemanly to disturb
the faith of others. This means there can be a greater ambiguity in
his public remarks on religion than in private. Here is Darwin con-
fiding to Joseph Hooker in March 1863: ‘I have long regretted that I
truckled to public opinion, and used the Pentateuchal term of cre-
ation, by which I really meant ‘appeared’ by some wholly unknown
process.’3?

Because he regretted having used biblical language it does not fol-
low that he was admitting to atheism. It is even possible he was
truckling to Hooker! But it is indisputable that he lost a specifically
Christian faith. He could write that science itself had ‘nothing to
do with Christ, except in so far as the habit of scientific research
makes a man cautious in admitting evidence’. But that very caution,
just as Emma had feared, took its toll: ‘For myself I do not believe
that there ever has been any revelation.’#° It has been suggested that
Darwin’s evidentialist view of Christianity goes back to another
work of Paley, his Evidences of Christianity. If that is correct there is
a subtle irony. The Anglican Church itself had taught him to test the
rationality of faith through the study of evidence — a lesson that he
so took to heart that it cost him the beliefs he had earlier espoused.

Writing to the American botanist Asa Gray, Darwin confessed that
he could not see evidence for design in nature as clearly as Gray appar-
ently could. Whereas Gray supposed that the variations on which
natural selection worked were led by providence in propitious di-
rections, Darwin interpreted them as appearing at random without
any prospective use in mind. For Darwin the case was like that of a
builder who might use stones to build a house but where it would
be impossible to claim that the stones had come to be as and where
they were for that purpose. In a revealing reply, Gray conceded that
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he had no answer to such an argument — except that the perception of
design in nature was, after all, based on faith and not reason alone.4!
In his private correspondence Darwin exulted in his victory.4* Yet,
even for Darwin himself, the issue was not transparent. On several
occasions he said that he could not believe so wonderful a universe
is the product of chance alone. He was attracted to the formula that
it was the result of designed laws, with the details left to chance. But
then the distinctiveness of his agnosticism shines through. He had
convictions that the universe in its main lines of development was
not the product of chance. Convictions of that sort were what agnos-
tics were not supposed to have. Yet, disarming as ever, Darwin asked
whether he should trust his own convictions — especially if his own
mind was the product of evolution: ‘Can the mind of man, which
has ... been developed from a mind as low as that possessed by the
lowest animals, be trusted when it draws such grand conclusions?’43

In Darwin’s Descent of Man (1871) a naturalistic account was
given of the moral sense and its origin. This could be deeply wound-
ing for his contemporaries. In an age that experienced a crisis of faith,
belief in moral absolutes had sometimes been a lifeline. Darwin’s
account certainly wounded his wife. To her son Francis she spoke
frankly: ‘“your father’s opinion that all morality has grown up by evo-
lution is painful to me’. The offending suggestion was that a child’s
belief in God might be compared with a monkey’s fear of a snake —
inculcated until it almost became an instinct.44 Because Darwin’s
work could be so wounding, we should turn to its reception.

IV RELIGIOUS RESPONSES TO DARWIN’S THEORY

Darwin’s theory was bound to be a divisive issue within the Churches
because it was so easily transformed into a naturalistic worldview, in
which references to a deity were marginalised or excluded. Scholars
have spoken of a clash between positivism and creationism, between
chance versus design, between contending appeals to authority, the
scientific versus the clerical.

To place the clash of ideas in a social and political context, two the-
ses have become prominent. Frank Turner has seen the Darwinian
debates as symptomatic of a profound social change in which scien-
tific amateurs (epitomised by clerical naturalists) were displaced by
a younger generation of professional scientists (typified by Thomas
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Henry Huxley) eager to assert their rigorous standards and cultural
authority.4 Not without provocation, advocates of scientific natu-
ralism sometimes went on the offensive, as when the physicist John
Tyndall at the 1874 Belfast meeting of the British Association for the
Advancement of Science declared that ‘we shall wrest from theology
the entire domain of cosmological theory’.4¢

The second thesis is that of Adrian Desmond and James Moore
who ask from where Darwin derived his predilection for causal ex-
planations of animal distribution. They point to the influence of
scientific mentors: Robert Grant, Charles Lyell, John Herschel. But,
they add, ‘all these were particulate influences within a much wider
and deeper sea-change. The tide was running towards naturalism in
an age rejecting Oxbridge Anglicanism for Dissenting industrialism.
Nature was being reformed — purged of miracles, subjected to law —
and the message was rife in radical literature around the time of the
first Reform Act.’+”

As with all such general theses there is room for nuance. In the
physical sciences of Darwin’s era, one could be a thoroughly profes-
sional scientist, wedded to rigorous standards in one’s work, and still
prefer a theistic worldview to one purged of design. This would be
true of James Clerk Maxwell and William Thomson (Lord Kelvin), of
whom it has recently been said that they ‘not only embedded their
new natural philosophy in the cultures of Presbyterianism but had
also been ready to deploy that natural philosophy in the service of
a Christianity suitable to the wants of Victorian Britain’.#® Energy
sources were conceived as gifts analogous to the spiritual gift of grace,
which when accepted carried an obligation to ensure they were not
wasted. There were physicists who suspected that secular thinkers
were falling for Darwinism because it suited their purpose, not for
solid reasons.#® It is a mistake to assume that the scientific com-
munity was united behind Darwin, just as it would be a mistake to
imagine that all Christian theologians lined up against him.

As a qualification to the thesis of Desmond and Moore, it has been
suggested that the politics of evolution may have been less radical — at
leastin England and Scotland - than these authors imply.5° There was
no lack of evolutionists or fellow-travellers in the late 1830s: Baden
Powell, William Carpenter, Robert Chambers and Francis Newman
would be examples. Darwin may have felt that to confess his ‘murder’
(admitting the mutability of species) would have led to his being
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stigmatised along with artisan radicals; but the suggestion is that
he might have been mistaken in that belief. How one was treated
depended on who one was, not simply on what one said.

To impose social and political dichotomies on the Darwinian de-
bates can be misleading if no space is left for intermediate positions.
A large space was created by Baden Powell, Oxford’s Professor of
Geometry, who wished to protect the autonomy of both science and
theology by giving to men of science all the freedom they needed to
investigate nature, at the same time assigning jurisdiction over moral
issues to the theologian.’* Even Darwin’s advocates often preferred
to see their science as a-theological rather than anti-theological. T. H.
Huxley referred to the sciences as neither Christian nor un-Christian
but extra-Christian.5*> He found nothing in Darwinian evolution to
exclude the possibility of an original design in a primordial state of
the universe.3

Some modern writers suggest that, by destroying Paley’s argument
for design, Darwin deprived Christianity of its rational foundation.
This is a serious mistake because there were theological perspec-
tives from which the design argument was of minor importance. It
was seen by some High Church Anglicans as little more than the
ideological construct of a scientific community seeking to promote
itself by claiming that the sciences were spiritually edifying. This sci-
entific rhetoric found little favour with John Henry Newman, one of
the most influential theologians of the mid-nineteenth century, who
famously deserted the Anglican Church for the Church of Rome. In
his vision of an ideal university Newman conceded that the design
argument may teach God’s power, but ‘What does Physical Theology
tell us of duty and conscience? Of a particular providence and, com-
ing at length to Christianity, what does it teach us even of the four
last things, death, judgment, heaven and hell, the mere elements of
Christianity?’ Newman’s conclusion was that ‘it cannot tell us any-
thing of Christianity at all’.54 There is a sense in which he was more
critical of Paley than he was of Darwin.

For religious thinkers who focused on evolutionary progress there
were ways of integrating the physical development of humankind
with a spiritual development that crowned the process. Such evolu-
tionary schemes were often facile. Henry Drummond, minimising
the waste and carnage in nature, shifted attention from the struggle
for existence to an altruistic struggle for the life of others. And in
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his immortal words it was better to have lived and been eaten than
not to have lived at all! It may, however, be too easy to ridicule
the theologians who minimised the nastiness of natural selection.
Even among Darwinian biologists, natural selection remained highly
controversial. Darwin himself acknowledged that he probably gave
it too much prominence in the first edition of his Origin, while
Huxley always thought new species arose by ‘saltations’ (large sud-
den changes). If natural selection was eclipsed by other evolution-
ary causes even among naturalists themselves, we should exercise
caution before accusing the theologians of distortion. Scientific dis-
agreement over the relative importance of natural selection and the
inheritance of characteristics acquired by use and disuse created the
space for schemes of theistic evolution in which teleological factors
were retained.5s Reconstructing the fossil record to display indepen-
dent lines of convergence towards a few archetypal structures (rather
than Darwin’s process of increasing divergence), one could argue, as
did J. H. Newman’s protégé St George Mivart, that the evolutionary
process was indeed under divine control.s®

Because religious sensibilities depended on location as well as
tradition, it is impossible to generalise about Christian responses.
Even within the same Christian denominations there was diversity.
Whereas the Anglican bishop of Oxford, Samuel Wilberforce, thought
he could demolish Darwin’s theory on scientific and philosophical
grounds, another Anglican divine, Frederick Temple, was receptive
to the new science as early as 1860. Whereas in Belfast a traditional
Calvinism was used to refute the precepts of evolution, at Calvinist
Princeton, under the leadership of James McCosh, biological evolu-
tion was accepted.’” One reason for the contrast was the legacy in
Belfast of John Tyndall’s 1874 address as President of the British As-
sociation. His aggressive remarks that we noted earlier encouraged
the view that Darwinism, atheism and materialism went hand in
hand.

To add to the diversity there were prominent scientists who
doubted whether the development of the human mind could be re-
duced to the action of natural selection. Darwin’s mentor Charles
Lyell is one example: a convert to evolutionary theory who never-
theless held back when it came to the uniqueness of the human mind.
Darwin’s co-founder of the theory of natural selection, Alfred Russel
Wallace, is another. Wallace had rejected an evangelical Christianity
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early in life but later became enthralled by a spiritualist philosophy,
even seeking to test it experimentally.’® To Darwin’s regret, Wal-
lace insisted that certain attributes of the human mind, notably its
aesthetic, musical and mathematical powers, defied explanation by
natural selection.

Neither Lyell nor Wallace was orthodox in his religious beliefs.
By contrast there were respectable Christian clerics who encouraged
Darwin with their support. One of the first was the Christian social-
ist Charles Kingsley; another was Frederick Temple, whose advocacy
did not prevent him from becoming Archbishop of Canterbury. Both
decided that it required more wisdom in a deity to make all things
make themselves than to make all things directly. Kingsley’s point
was that, on Darwin’s view, one could safely reject the image of an
interfering deity — a magician who had conjured new species, as it
were, out of a hat. There was now the prospect of emancipation from
such a childish vision and that would strengthen a mature Christian-
ity. Temple held a similar view, rebuking those theologians who had
so often built on the shifting sand of what science could not yet ex-
plain. He welcomed the extension of natural law because this made
it more probable that the world was also governed by moral law.5°

Other advantages were seen in a Darwinian theology. Asa Gray,
who championed natural selection in America, argued that the prob-
lem of suffering, so difficult for Christian theologians, was mitigated
rather than magnified by Darwin’s theory. His point was that, if pain
and suffering were necessary concomitants of a struggle for existence
that was itself a precondition of the emergence of complex beings like
ourselves, then this was the price that had to be paid for a truly cre-
ative process. The argument could be given another twist, in keeping
with Darwin’s early speculations. A process in which the laws were
designed but the details left to chance might explain nature’s more
repulsive products without having to ascribe them directly to divine
action.

A different move was made by some Oxford theologians towards
the end of the nineteenth century when they reasserted the Christian
doctrine of the Incarnation — that God had taken human form in the
person of Jesus Christ. This led them to stress divine participation
in an evolving world rather than the interfering deus ex machina of
a clockwork universe. One of their number, Aubrey Moore, insisted
that under the guise of a foe Darwin had done the work of a friend.
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Instead of an absentee deity who occasionally intervened, one had
to choose now between a God who was in all or in nothing.®® By
using evolutionary theory as a theological resource, writers such as
Kingsley, Temple and Moore baptised it in Britain.

V DARWINISM AND RELIGION
IN BROADER PERSPECTIVE

Because evolution could be regarded as a creative process, the damage
inflicted by Darwin on open-minded Christian believers can easily
be exaggerated. The Victorian crisis of faith had other roots, extend-
ing back to the Enlightenment. In France Voltaire had attacked the
morality of a faith grounded in Old Testament conceptions of a par-
tisan and vengeful deity. Other voices, too, had protested against the
intolerance, especially of the Catholic Church, towards any form of
religious dissent. In England Joseph Priestley had stood up for ‘ratio-
nal dissent’, a philosophical position from which he attacked Calvin-
ist theology, the doctrine of the Trinity, the duality of matter and
spirit and the idea that the Deity could directly influence the human
mind.®" From Germany had come methods of biblical criticism that
in their most radical forms stripped Christ of his miracles. While
David Strauss’ Das Leben Jesu [Life of Jesus] (1835) did not outright
accuse the gospel writers of deliberate falsification, it argued that
they had written after the events they described, and within a tra-
dition of prophetic literature that associated the Messianic era with
signs and wonders. This did not have to mean that these biblical
writers lacked special inspiration; but it implied that they had been
ordinary, fallible men, whose beliefs reflected their own times. One
could still argue, as liberal Anglican Christians did, that the Bible
should not be understood as the unmediated word of God but as an
inspiring record of a developing spirituality, of progressive religious
discernment. Nevertheless, when advocated in Essays and Reviews
(1860), this thesis angered conservative churchmen.

Other forces had thrown the English Church on the defence.
Urbanisation and industrialisation had encouraged the spread of
new secular values. An expanding literacy and a voracious demand
for reading matter had created a situation in which, by 1853, one
clergyman estimated that 28.5 million publications were appearing
annually from secular presses against 24.5 million from religious
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publishers.® It looked as if the devil was winning. Adding to the
concern, intellectuals within the Church were among the honest
doubters — at least on certain points of doctrine. When, in his The-
ological Essays (1853), F. D. Maurice criticised the doctrine that the
spiritually unregenerate would endure eternal damnation, his liber-
alism cost him his Chair at King’s College London. His courageous
expression of doubt acted as a catalyst for others who wished to
reform the Christian faith. Charles Kingsley, for example, was as re-
ceptive to Maurice’s teaching as he was to Darwin’s. He told Maurice
that he ‘was utterly astonished at finding in page after page things
which I had thought, and hardly dared to confess to myself, much
less to preach’.3

These were trends that owed little to Darwin, who on eternal
punishment shared the moral repugnance of others. In an important
respect, however, Darwin’s science reinforced the impact of biblical
criticism. Darwin made the same assumptions as Strauss about the
continuity of nature and the incredibility of miracles. “The more we
know of the fixed laws of nature’, Darwin wrote, ‘the more incredible
do miracles become’.® Darwin’s science also contributed to what for
many Victorians became a substitute religion — a religion of human
perfectibility and technological progress, consonant with Darwin’s
belief that natural selection worked only for the improvement of
species.®S

The assumption of inevitable conflict between ‘science’ and ‘re-
ligion’ pervades modern Western culture. It has sponsored a view of
history in which Christian clerics are the villains seeking to sup-
press, as in the case of Galileo, the well-founded knowledge of scien-
tific heroes. Darwin’s theory and the negative responses to it might
seem to corroborate the model. Yet the conflict thesis was largely
a product of the nineteenth century, its champions having personal
reasons for mocking ecclesiastical authority. John Draper’s History
of the Conflict between Religion and Science (1875) was a diatribe
against the Roman Catholic Church, prompted by recent proclama-
tions that public institutions teaching literature and science should
not be exempt from the Church’s authority and that the pope was
infallible when speaking ex cathedra on matters of faith and morals.
Andrew White’s A History of the Warfare of Science with Theol-
ogy in Christendom (1896) was written in reaction to stinging criti-
cism he received from Christian clerics when his charter for Cornell
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University placed it under the control of no one religious sect. Both
Draper and White projected a ‘conflict between science and religion’
backwards in time, using categories that were anachronistic.%® They
were not alone in constructing sweeping narratives in which science
was defeating dogmatic theology. In France Auguste Comte had al-
ready advertised his three-stage model for the progress of human
civilisation — from a theological stage, when natural phenomena had
been ascribed to gods, to a metaphysical stage when abstract con-
cepts (such as Newton’s force of gravitation) had been explanatory
resources, to the present scientific or ‘positive’ stage represented by
verified facts and laws. Comte had his reasons: he wished to set up
a ‘religion of humanity’ to displace that of the Catholic Church in
France.®’

Religious battles over evolution seemed to support these master
narratives. Draper observed that there was a controversy raging over
the method of divine government of the world — whether this was
by direct intervention or through the rule of law. This was one of
the primary issues in debates over evolution. White saw in clerical
opposition to Darwin the last throes of the Church in a battle she
was destined to lose. Darwin may have perceived himself as usher-
ing biology into Comte’s ‘positive’ stage, leaving metaphysical and
theological concerns behind.

There are, however, problems with the ‘conflict’ model. It con-
ceals the fact that many scientists have had deep religious convic-
tions and that within religious traditions there have usually been
liberal as well as conservative forces. Conflicts in the past have some-
times arisen because religious thinkers have embraced new science
too enthusiastically, only to find themselves stranded when their
sanctified science becomes obsolete. A conflict model also conceals
the efforts of mediators to achieve harmony or integration. In the
case of the Darwinian debates it would conceal men of science, such
as Richard Owen and St George Mivart, who argued for evolution as
an unfolding of a divine plan, just as it would conceal advocates of
theistic evolution among the theologians.

If the conflict model is defective, are there other ways of relating
science and religion? Some scholars have gone to the other extreme,
arguing that a doctrine of Creation positively contributed to the rise
of modern science.®® This may sound implausible, but pioneers of
Western science, such as Copernicus, Kepler and Newton certainly
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thought of themselves as uncovering a mathematical harmony in
nature that had been the product not of chance but of divine choice.
The rationality of science required that nature be orderly and in-
telligible. These two assumptions were reasonable if an intelligent
Creator had prescribed the laws of nature. Physical scientists to this
day sometimes speak as if they are privy to the mind of God, echoing
Kepler’s belief that, through the language of mathematics, he could
think God’s thoughts after Him. The quest for elegance, symmetry
and harmony in scientific theories can be understood theologically.
Einstein once said that when asked to evaluate a physical theory he
would always ask himself whether, if he had been God, he would
have made the world that way.®®

A revisionist historian might observe that, in his Origin of Species,
Darwin spoke of ‘laws impressed on matter by the Creator’. In private
correspondence Darwin declared that he had never been an atheist
in the sense of denying the existence of a deity. His confidence that
his theory disclosed hidden realities behind the mask of nature was
conceivably a legacy from a theistic position in which the human
mind was privileged to know such things.”® On the revisionist view,
one would focus on the Christian thinkers who have insisted on
compatibility rather than conflict between Darwinian science and
their faith.

Just as the conflict thesis ignores many instances of harmony
between science and religion, the revisionist response tends to
minimise the dissonance.”! There are certainly popularisers of
Darwinian evolution today who, reconstructing the tortuous path
by which humans have evolved, would say that, had they been God,
they would not have made the world this way. However, no una-
nimity exists on such metaphysical questions. Among evolutionary
biologists there are Christians who recognise that a religious faith
can answer a person’s moral and existential concerns in ways that
scientific knowledge alone cannot.

Responses to Darwinian evolution have varied from context to
context and still do. We saw something of this in the previous section
when examining the range of early reactions. The anti-Darwinian
lobby in North America has been more vociferous in some states
than others. One of the appealing features of a postmodern approach
to issues in science and religion is that it invites the careful study
of local contexts and what differentiates one from another. In the
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famous Scopes trial (1925), William Jennings Bryan came to Dayton,
Tennessee, to defend the power of local majorities to enact a law —in
this case a law against teaching human evolution in public schools.
Recent research has shown how far the historical reality differed
from the legend. One reason why Bryan wished to ban the teaching
of human evolution was that it had come to be associated with what
he saw as a distasteful commitment to eugenics.”?

Does this mean that any reputable account of the impact of Dar-
win’s theory on religious sensibilities has to fragment into many
disconnected stories? Yes and no. To escape from the crude master-
narratives and to appreciate the diversity of response, it is essen-
tial to undertake comparative studies of different national and local
contexts.”> More work needs to be done on contrasts between North
America and Britain, where an anti-Darwinian right-wing Christian-
ity has never been a serious political force. Still more needs to be
done on responses to Darwin in other world religions.”# On the other
hand, it is possible to identify recurring metaphysical and theolog-
ical issues wherever Darwinism is discussed — whether, for exam-
ple, nature is fully autonomous; whether there are identifiable and
perhaps even convergent trends in evolutionary processes; whether
there might be design in the laws governing evolution; whether all
mental capacities, even religious sensibilities themselves, can be
fully explained by natural selection; and whether the quintessen-
tially Darwinian concept of natural selection can be applied to the
development of other systems, including entire universes. Such ques-
tions will continue to produce disparate answers; but it would be
difficult to deny that Darwin contributed decisively to an intellec-
tual trend, in both Europe and America, which led to the exclusion
of God-talk from technical scientific texts.
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9 Darwin, social Darwinism
and eugenics

I AMBIVALENCES AND INFLUENCES

How does Darwin’s Darwinism relate to social Darwinism and eu-
genics? Like many foes of Darwinism, past and present, the American
populist and creationist William Jennings Bryan thought a straight
line ran from Darwin’s theory (‘a dogma of darkness and death’) to
beliefs that it is right for the strong to crowd out the weak, and that
the only hope for human improvement lay in selective breeding.!
Darwin’s defenders, on the other hand, have typically viewed so-
cial Darwinism and eugenics as perversions of his theory. Daniel
Dennett speaks for many biologists and philosophers of science
when he characterises social Darwinism as ‘an odious misapplica-
tion of Darwinian thinking’.2 That perspective is also reflected in the
2005-6 blockbuster Darwin show curated by the American Museum
of Natural History, where the section on ‘Social Darwinism’, sub-
titled ‘Misusing Darwin’s Theory’, claims that all uses of Darwin’s
theory to justify particular social, political, or economic principles
‘have one fundamental flaw: they use a purely scientific theory for a
completely unscientific purpose. In doing so they misrepresent and
misappropriate Darwin’s original ideas’.> Few professional historians
believe either that Darwin’s theory leads directly to these doctrines
or that they are entirely unrelated. But both the nature and signifi-
cance of the link are passionately disputed.

This chapter examines the views held by Darwin himself and by
later Darwinians on the social implications and impact of his theory.
More specifically: section II discusses the debates about human evo-
lution in the wake of Darwin’s Origin of Species (1859).4 Sections III
and IV analyse Darwin’s ambiguous contribution to these debates.
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Sometimes celebrating competitive struggle, he also wished to mod-
erate its effects; sometimes thinking control of human reproduction
essential, he also considered compulsory restrictions on breeding im-
practical and immoral. Sections V and VI see how others interpreted
both the science and social meaning of Darwinism. Darwin’s follow-
ers found in his ambiguities legitimation for whatever they favoured:
laissez-faire capitalism, certainly, but also liberal reform, anarchism
and socialism; colonial conquest, war and patriarchy, but also anti-
imperialism, peace and feminism. Section VII relates Darwinism to
eugenics. Darwin and many of his followers thought selection no
longer acted in modern society, for the weak in mind and body are
not culled. This raised a prospect of degeneration that worried peo-
ple of all political stripes; but there was no consensus on how to
counter this threat. In Nazi Germany, eugenics was linked to an
especially harsh Darwinism. Section VIII sees ‘Darwinismus’ em-
braced initially by political progressives, and only later by racist and
reactionary nationalists. Section IX concludes by assessing Darwin’s
impact on social issues and by reflecting on where we are now.

II IN THE WAKE OF THE ORIGIN

The Origin did not discuss human evolution; but Darwin’s peers
were less reticent, and within a month debate focused on the impli-
cations of Darwin’s theory for human biological and social progress.
Darwin eventually published his major work on social evolution,
The Descent of Man, and Selection in Relation to Sex, in 1871. In
the Descent, Darwin engaged these controversies, especially as they
had proceeded in Britain.

Alfred Russel Wallace, co-discoverer of the principle of natural
selection and one of the very few British naturalists from a non-elite
family, was among the first to discuss its social implications. Like
Darwin, he had been wrestling with the issue for a very long time.5 In
an influential 1864 paper, Wallace argued that selection would cause
rationality and altruism to spread. Once this process became well
developed, individuals with weak constitutions would be cared for;
thus selection would come to focus on mental and moral, rather than
physical, qualities. In the struggle for existence among tribes, those
whose members tended to act in concert and show foresight, self-
restraint and a sense of right, would have an advantage over tribes in
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which these traits were less developed. The former would flourish,
resulting in constant mental and moral improvement. Ultimately,
the whole world would consist of one race, and the need for govern-
ment or restrictive laws would vanish.

The process that led to utopia would also guarantee the ex-
tinction of native populations such as American and Brazilian
Indians, Australian aborigines and New Zealand Maoris. According
to Wallace, ‘savage man’ would inevitably disappear in encounters
with Europeans whose superior intellectual, moral and physical
qualities enable them to prevail ‘in the struggle for existence, and to
increase at his expense’, just as the more favoured varieties increase
among animals and plants, and ‘just as the weeds of Europe overrun
North America and Australia, extinguishing native populations’
thanks to their inherently more vigorous ‘organization’ and ‘their
greater capacity for existence and multiplication’.®

Wallace’s focus was on the struggle among societies. But many of
his peers were more concerned with whether selection still operated
at home. Lesser races would not survive the brutal but ultimately
beneficent (and in any case inexorable) struggle with their superi-
ors, but in Britain and other ‘civilized societies’ it seemed that the
process of selection had been checked. Modern medicine and hu-
manitarian measures prevented elimination of the physically and
mentally weak. Moreover, the least desirable elements in society
were apparently outbreeding the best, prompting fears that the di-
rection of evolution might actually reverse. The first to sound an
alarm about the ‘differential birthrate’ was Darwin’s cousin, Francis
Galton.

In his 1865 essay, ‘Hereditary talent and character’, Galton argued
that human intellectual, moral and personality traits — especially
those making for success in life — were transmitted from parents
to offspring.” Consulting biographical dictionaries, Galton demon-
strated that men who had achieved eminence in various fields were
more likely than members of the public at large to have had close
male relatives who were themselves distinguished. Although con-
ceding that the inheritance of social advantage might explain success
in some fields, he insisted that most were open to talent. Certainly in
science, literature and the law, talented individuals would succeed,
no matter how unfavourable their background, while the untalented
would fail, whatever their social connections.
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Unfortunately, it seemed that the intelligent, industrious and fore-
sighted were being outbred by the stupid, lazy and reckless. Given the
complexity of modern life, this trend, if unchecked, could only end
in disaster. The decline in intelligence would be especially harmful.
How could this tendency be reconciled with Darwin’s claim that the
struggle for existence tended to the constant improvement of organic
beings? Galton wrote to his cousin that natural selection ‘seems to
me to spoil and not to improve our breed’ since ‘it is the classes of
coarser organisation who seem on the whole the most favoured . . .
and who survive to become the parents of the next [generation]’.?
The obvious solution was for humans to take charge of their own
evolution, doing for themselves what breeders had done for horses
and cattle. But as to how exactly the stockbreeders’ methods should
be applied, Galton had little to say. He did not propose any specific
measures to improve human heredity. Galton’s hopes lay in chang-
ing mores. If people could only be made to see the importance of
breeding, a way would surely be found to get the job done.

The retired millowner William Greg largely agreed with Galton
and insisted that, unlike the lower orders, it is the middle classes —
energetic, reliable, improving themselves and choosing to rise not
sink — who delay marriage until they can support a family. But, on
how the resultant swamping of these good elements by bad is to be
prevented, Greg was no more specific than Galton. In an ideal world,
only those who passed a rigorous competitive examination would be
allowed to breed, but admitting this was not a realistic plan, Greg
was left, like Galton, hoping that mores would slowly change in the
right direction.®

At about the same time, Walter Bagehot, a banker and editor
of the Economist, argued that human history, at least in its early
stages, was a bloody and brutal affair. The origins of civilisation lay
in the triumph in intertribal warfare of the more cohesive tribes. But
progress is not inevitable, for it is difficult to improve a coherent
and tame society. ‘Oriental’ despotism crushes the required variabil-
ity as soon as it appears. However, Europeans have benefitted from
warfare-generated innovation and racial mixing, their resulting supe-
riority demonstrated by the outcome of their contact with primitive
peoples.™

In 1868, Wallace shocked Darwin and many others by denying that
natural selection alone could account for humans’ higher mental or

Cambridge Collections Online © Cambridge University Press, 2009



Darwin, social Darwinism and eugenics 223

moral qualities, and crediting their evolution to guidance by forces
from a higher world of the spirit.”* Wishing to distinguish his position
from Wallace’s, Darwin finally finished The Descent of Man, which
was published in two volumes in 1871.%* It did not make nearly as
much of a splash as had the Origin, perhaps because it was not nearly
as novel. In its applications of the theory of natural selection, his
Descent drew heavily on Malthus, Spencer, Wallace, Galton, Greg,
Bagehot and other contemporary social theorists.™3

III DARWIN ON HUMAN BIOLOGICAL
AND SOCIAL PROGRESS

Darwin’s reading reinforced views he had developed during the five
years (1831-6) he spent circumnavigating the globe on HMS Beagle.
Darwin hated slavery and his comments on the black people he
met, both slave and free, were sympathetic and respectful. He was
also repelled by the cruelty of European conquest, and often had a
low opinion of settler populations.’™ But although shocked by the
colonists’ methods, Darwin assumed that conquest itself was in-
evitable. In the second, 1845, edition of his Journal of Researches,
he wrote that, although it is not only the white man who acts as a
destroyer, ‘(wlherever the European has trod, death seems to pursue
the aboriginal . . . . The varieties of man seem to act on each other
in the same way as different species of animals — the stronger always
extirpating the weaker.’”’S And while the means might be repellent,
he was sure the results would be beneficent.*®

Darwin’s views on human evolution were strongly influenced by
his encounters with the inhabitants of Tierra del Fuego. On board
the Beagle were three Fuegians whom its captain, Robert FitzRoy,
had captured and brought back to England on an earlier visit. Darwin
was impressed both by their acute senses and the extent of their cul-
tural transformation.'” But on encountering Fuegians in their native
land, he found them unbelievably strange, and was shocked by their
aggressive behaviour and apparent cruelty.®

Remote as these Fuegians seemed from Englishmen, Darwin
would always see continuous gradations ‘between the highest men
of the highest races and the lowest savages’.? Rating animals, espe-
cially under domestication, highly and savages lowly, he could close
any gap in intelligence between the Fuegians and the orang-utan as
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early as 1838.2° He would eventually claim to prefer descent from
the heroic monkey that risked its own life to save its keeper’s, or the
old baboon that rescued a comrade from a pack of dogs, as ‘from a sav-
age who delights to torture his enemies, offers up bloody sacrifices,
practices infanticide without remorse, treats his wives like slaves,
knows no decency, and is haunted by the grossest superstitions’.??

Darwin was thus receptive to Wallace’s argument that selection
guaranteed the extinction of all the primitive peoples with whom
Europeans came into contact. In the Descent, Darwin drew on
Wallace’s 1864 paper and also Bagehot'’s series of articles to argue that
tribes which included the largest proportion of men endowed with
superior intellectual qualities, sympathy, altruism, courage, fidelity
and obedience would increase in number and eventually displace
the other tribes. ‘Obedience, as Mr. Bagehot has well shewn, is of
the highest value’, wrote Darwin, ‘for any form of government is
better than none.”?* The process of improvement continues to the
present, as ‘civilised nations are everywhere supplanting barbarous
nations’. Since morality is an important element in their success,
both the standard of morality and number of moral men will ‘tend
everywhere to rise and increase’. Inheritance of property contributes
to this process, since without capital accumulation ‘the arts could
not progress; and it is chiefly through their power that the civilised
races have extended, and are now everywhere extending their range,
so as to take the place of the lower races’.?3

But in his own society, progress is not assured. In the Descent,
Darwin noted that whereas among savages the weak in mind and
body are soon eliminated, civilised societies do their best to check
this selection. Asylums for the ‘imbecile, the maimed, and the sick’;
poor laws; medical efforts to preserve every life; vaccination against
small pox - all entail that the ‘weak members of civilised societies
propagate their kind’. Anyone who has studied ‘the breeding of do-
mestic animals’ cannot doubt ‘that this must be highly injurious to
the race of man’. Want of care, or care wrongly directed, leads to
the ‘degeneration of a domestic race’. But except ‘in the case of man
himself, hardly any one is so ignorant as to allow his worst animals
to breed’ .24 Darwin immediately remarks, however, that the sympa-
thetic instincts that lead us to aid the helpless are themselves the
product of natural selection. Moreover, we could not suppress these
instincts without damaging the ‘noblest part of our nature’. To ignore
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the weak and helpless purposely would be to commit a certain and
great evil in return for what is only a possible future benefit. ‘Hence
we must bear without complaining the undoubtedly bad effects of the
weak surviving and propagating their kind.’>S Moreover, while selec-
tion has been checked in many ways, it continues to operate in oth-
ers. Thus it works to develop the body, as can be seen in the fact that
civilised men are stronger than savages and have equal powers of en-
durance. It favours the intellectually able, even amongst the poorest
classes. And it tends to eliminate the worst dispositions. Criminals
are executed or sent to jail, and so are unable to pass on their bad
qualities. The insane kill themselves or are institutionalised. Violent
men die violently, and prematurely. The restless emigrate. The in-
temperate die young and the sexually profligate are often diseased.
On the other hand, the very poor and the reckless almost always
marry early, while those who are virtuous enough to wait until they
can support a family in comfort do so late in life. The former pro-
duce many more children who also, being born during their moth-
ers’ prime of life, tend to be more physically vigorous. Quoting Greg,
Darwin regrets that the vicious members of society tend to repro-
duce more rapidly than the virtuous. There are, however, counters to
this process too: mortality among the urban poor and among women
who marry at a very early age is (it seems fortunately) high. But
if these and other checks ‘do not prevent the reckless, the vicious,
and the otherwise inferior members of society from increasing at a
quicker rate than the better class of men’, Darwin warns, thinking of
Bagehot and Henry Maine, ‘the nation will retrograde, as has oc-
curred too often in the history of the world. We must remember
that progress is no invariable rule.”>® This prospect remained a life-
long concern. Wallace noted that in one of their last conversations,
Darwin had expressed gloomy views about the future because ‘in
our modern civilization natural selection had no play, and the fittest
did not survive’. Those winning wealth are not ‘the best or the most
intelligent’ and ‘our population is more largely renewed in each gen-
eration from the lower than from the middle and upper classes’.?’

IV THE WAY FORWARD

But what to do? Here Darwin, like Galton and Greg, had little to
say. Advancing the welfare of mankind is a most ‘intricate’ problem.
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Population pressure has been an essential element in mankind’s ad-
vance. ‘Natural selection follows from the struggle for existence; and
this from a rapid rate of increase. It is impossible not bitterly to regret,
but whether wisely is another question, the rate at which man tends
to increase; for this leads in barbarous tribes to infanticide and many
other evils, and in civilised nations to abject poverty, celibacy, and
to the late marriages of the prudent.”>® But if man had not been sub-
ject to such pressure, he would not have attained his present rank.
At the close of the Descent, Darwin considers the contemporary
implications of this principle. On the one hand, he reasons, those
who are unable to avoid abject poverty for their children should not
reproduce. But on the other, if only those who are prudent refrain
from marriage, the inferior members of society will supplant the su-
perior. Malthusian ‘moral restraint’ is thus a counter-selective factor.
He concludes with a reminder that: ‘Man, like every other animal,
has no doubt advanced to his present high condition through a strug-
gle for existence consequent on his rapid multiplication’ and warns
that the advance will be halted unless he remains subject to severe
struggle.

Otherwise, he would soon sink into indolence, and the more highly-gifted
men would not be more successful in the battle of life than the less gifted.
Hence our natural rate of increase, though leading to many and obvious
evils, must not be greatly diminished by any means. There should be open
competition for all men; and the most able should not be prevented by laws or
customs from succeeding best and rearing the largest number of offspring.>®

However, immediately after voicing that classically ‘social
Darwinist’ sentiment, he notes that moral qualities are advanced
much more by habit, reason, learning and religion than by natural
selection.

Darwin’s views on inheritance of property and suspicion of labour
unions clearly mark him as a Whig. He condemned primogeniture,
on the grounds that it enabled the eldest sons, no matter how weak
in mind or body, to marry, while often preventing superior younger
sons from doing likewise. But here, too, there were compensatory
checks.3° Darwin did unambiguously favour allowing inheritance of
moderate amounts of wealth. Holding capital accumulation to be
partly responsible for the success of European colonisation, he also
thought it necessary for continued domestic progress.

Cambridge Collections Online © Cambridge University Press, 2009



Darwin, social Darwinism and eugenics 227

Darwin himself had been generously supported by his father, who
provided not just an allowance but Down House as a gift and a large
inheritance at his death in 1848. Combined with income from roy-
alties, rents, and especially investments, a marriage gift, and an in-
heritance from his older brother, his estate at his death was worth
over a quarter of a million pounds, apart from a trust established for
his wife Emma.3* His family’s wealth had enabled Darwin to pursue
his career, an experience reflected in his comment that, while inheri-
tance of property means that children will not start at the same place
in the ‘race for success’, capital accumulation is nevertheless neces-
sary for progress both in the arts and intellectual work. Indeed, ‘the
presence of a body of well-instructed men, who have not to labour
for their daily bread, is important to a degree which cannot be over-
estimated’.3?> Perhaps unsurprisingly, Wallace, whose family could
not afford to keep him in school past the age of thirteen, came to the
opposite opinion. He thought that inheritance in property should be
abolished.

Shortly after the Descent appeared, Heinrich Fick, a law professor
at the University of Zurich, sent Darwin a copy of an essay he had
written urging restrictions on marriage for men ineligible for mil-
itary service (to counter the dysgenic effects of war) and opposing
egalitarian social policies (since they advantage the weak). In reply,
Darwin voiced a hope that Fick would at some point discuss what
he considered a serious problem in Britain: the insistence by trade
unions that all workmen, ‘the good and bad, the strong and weak’,
should all work the same hours for the same wages. ‘The unions are
also opposed to piece-work, — in short to all competition.” He fears,
too, that Cooperative Societies ‘likewise exclude competition’. This
seemed ‘a great evil for the future progress of mankind’. But he never
published such sentiments, perhaps partly out of caution, but also be-
cause with Darwin there was always an ‘on the other hand’. In this
case, Darwin continues: ‘ — Nevertheless, under any system, tem-
perate and frugal workmen will have an advantage and leave more
offspring than the drunken and reckless.’33

Nor did Darwin propose any practical measures to control human
breeding. Even in his own life, Darwin’s worries did not translate
into action. The Darwin-Wedgwood family was highly inbred, and,
perhaps as a result, experienced more than its share of mental and
physical infirmities. Charles, despite anxieties about the ill-effects of
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inbreeding, did marry his first cousin, Emma Wedgwood. Moreover,
his nearly lifelong battle with ill-health began three years before his
marriage, and he worried constantly about inflicting hereditary ill-
ness on his children. But this did not inhibit him from siring nine
of them.34 In the public as well as private sphere, Darwin’s anxieties
found little tangible expression. Like Galton, he urged his readers
to pay at least as much attention to the pedigrees of their prospec-
tive mates as to those of their horses and dogs. For he was emphatic
about the operation of sexual selection in humans. Males selected
females for physical beauty and emotional qualities, while females
selected males for their strength, intellect and status. This explains
why women surpass men in tenderness, intuition and selflessness,
but have less energy, courage and intelligence. Darwin concluded
that, although they should be educated, women cannot compete suc-
cessfully with men, and are, by nature, best suited to domestic life.

But all the concrete suggestions for encouraging reproduction of
the valuable members of society or discouraging it by the undesirable
members seemed to Darwin either impractical or morally suspect.
He thought it unlikely that the reckless could be convinced to refrain
from breeding, and he was too much of a Whig even to contemplate
using the power of the state to segregate them from the rest of society.
Nor did he think that the gifted would respond to appeals to have
more children. Like Galton, he was left to hope that education would
produce a change in values. Unlike Galton, he does not seem to
have been very optimistic about the chances of such changes taking
place.

V SOCIAL DARWINISM AND SOCIALIST DARWINISM

Darwin’s waverings certainly contributed to the diverse readings of
Darwinism, as did ambiguities in the Origin about t