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SERIES PREFACE

Nineteenth-Century Science, Technology and
Medicine: Sources and Documents

This volume is part of the Routledge Historical Resources primary source collec-
tion, “Nineteenth-Century Science, Technology and Medicine: Sources and Docu-
ments.” This series offers a fresh look at the historical development of science,
technology, and medicine through the eyes of subject experts and specialists from
around the world. The series provides curated access to significant primary-source
documents on these subjects, collating and contextualizing these valuable resources
so that they may ground not just scholarly research but undergraduate and gradu-
ate research and teaching as well. As well as being published in print and ebook
formats, the contents of this and all other volumes in this series will be available
through the Routledge Historical Resources database, where they will be presented
in a fully integrated and searchable format, together with supplemental secondary
sources and images and newly-commissioned scholarly written and video essays.

Our editors have framed their volumes around themes they consider most per-
tinent to understanding nineteenth-century developments in their chosen field and
their significance to broader changes in nineteenth-century British culture and
society. Often, the editors have chosen to provide short extracts to illustrate par-
ticular points or themes; in other cases, they provide entire essays, book chapters,
or periodical articles as appropriate. Each volume is prefaced by an introductory
essay in which the editors review their topic and discuss the significance of their
sources. They also frame each entry or collection of related entries with explana-
tory headnotes. Thus, each volume or set of volumes will provide a useful resource
of easy-to-navigate, well-contextualized sources curated by an expert eye, which
will serve as a useful introduction for those unfamiliar with the field. Since the
editors build each volume to represent a unique, deeply considered scholarly per-
spective on the foundational primary sources for a particular subject, the series
should also prove valuable to established scholars, even those with deep experi-
ence in the field. Indeed, given the range of topics covered and sources collated
in this series, we anticipate that this project will foster an exciting and insightful
interdisciplinary perspective on the histories and cultures of nineteenth-century
British science, technology, and medicine. We, as general editors, have learned a
lot through our engagement with the editors who have contributed to this project,
and we believe that wider audiences will do so, too.
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NINETEENTH-CENTURY SCIENCE, TECHNOLOGY AND MEDICINE

Throughout the project, we have asked editors to comment on the state of the
existing historiographical debate and to specify where their own work fits in.
Some editors have chosen to do this through the provision of recommendations
for further reading; others do so through explicit commentary on this topic in their
introductory essays and in the headnotes and footnotes of each of the sources they
have selected.

The histories of science, technology, and medicine are wide and often disparate
fields, even though they are often encountered by students in the context of a single
university department. Although they have much in common, scholars of science,
technology, and medicine also propose field-specific questions and approaches;
these are represented in the project through the disparate interests of the range of
scholars contributing to the series. We have also worked to bring the insights of
literary scholars as well as historians to the project.

We have made every effort to cover major nineteenth-century themes and
topics in the scientific and technological disciplines as well as to give space to
specialist topics. Of course, as is inevitably the case in a project of this nature,
which must rely on the availability of expert scholars in particular fields, there
will remain gaps. We have attempted to address these where we can in the form of
introductory essays and video essays in the database. We do believe, though, that
the reader and researcher will find that this project presents the major themes, as
well as many specialist topics, in detail and with scholarly rigour.

We are very grateful to Routledge for their invitation to take on this project, and
we would especially like to thank the commissioning editor, Rachel Douglas, her
successor, Laura Pilsworth, and Simon Alexander. Most of all, however, we are
grateful to the extensive list of scholars from around the world who have agreed
to contribute and who make this series what it is.

Piers J. Hale and Meegan Kennedy
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GENERAL INTRODUCTION

The idea that all life, including ourselves, has evolved from other earlier forms
has proven to be one of the most controversial in the history of Western thought. It
challenged people to reflect on the very question of what it meant to be human and
to think deeply about what a common ancestry with other and lower forms might
mean for how we think about ourselves not only as biological but also as social,
cultural, and moral beings. Most readily associated with the work of Charles Dar-
win (1809-1882) — both his On the Origin of Species, published in 1859,' and
Descent of Man, which was published in 18712 — evolutionary ideas effected such
a reframing of the Western sense of self that scholars have long referred to the
period that followed the publication of Origin as “the Darwinian Revolution” to
indicate the extent of this transformation in both science and society.’

As we show in the first of our volumes in Evolution in Victorian Britain, though,
despite the subsequent emphasis on Darwin and his proposed mechanisms of nat-
ural and sexual selection, “transmutation,” or “the developmental hypothesis,” as
evolution was often referred to for the first half of the nineteenth century, has a
longer history.* Ideas of species development can be found in antiquity, but we
can trace the origins of modern evolutionary thought to the Enlightenment and
to both the natural history and the political and social philosophy of eighteenth-
century Europe. The idea that the development of science and learning might
allow humanity not only to attain sufficiency and thus end poverty and inequality,
but also to lay the foundations for continual improvement in all things, helped to
establish a progressive ideology within which older notions of natural barriers and
boundaries were challenged and, in many instances, overthrown. The Enlighten-
ment and its social and political consequences thus provided a new lens through
which to ask — and to answer — questions about human nature; about the meaning
of sexual, racial, and class differences; and about the implications of a natural
origin and development of mankind for religious belief and social organization. As
we show here, Enlightenment aspirations for the freedom, equality, and brother-
hood of all men had significance across Europe and, following the French Revolu-
tion, took on a deeply threatening aspect to those who supported monarchist and
other hierarchical forms of government. Indeed, the shadow of the French Revo-
lution hung over British social and scientific debates throughout the nineteenth
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GENERAL INTRODUCTION

century. It is for this reason that we consider works from a number of prominent
French thinkers in our collection. Their works were translated and widely read
in Britain. In addition, of course, we also include the more significant British
Enlightenment and radical thinkers; most notable for our purposes are William
Godwin (1756-1836) and Erasmus Darwin (1731-1802). Godwin was arguably
Britain’s most famous radical figure; his Enquiry Concerning Political Justice
was published in 1793,° following on the heels of his wife Mary Wollstonecraft’s
(1759-1797) Vindication of the Rights of Woman (1792).6

THE ‘SPECIES QUESTION’ IN THE
NINETEENTH CENTURY

Such political ideas did not evaporate when, by the nineteenth century, the area of
focus was narrowed — or perhaps it would be more accurate to say broadened — to
address the question of the origin of the new species that were being unearthed
from the fossil record as the world’s first industrial nations dug into the earth in
search of ores and minerals, or in cutting rail and canal networks across the land.
It was this revelation in European science that framed what was called ‘the species
question’ as a prominent one in the early years of the nineteenth century. It was, as
Darwin noted first in his 1839 account of his voyage on the Beagle, but later and
more famously in the first pages of On the Origin of Species, what the internation-
ally renowned philosopher of science and scientific practitioner Sir John Herschel
(1792—-1871) had identified as the “mystery of mysteries” in modern science.” The
emergence of ‘the species question’ in England in the early years of the nineteenth
century thus had its origins in the new science of geology rather than emerging
from eighteenth-century natural history. Despite this, though, it was clear that the
discovery of new fossil forms asked questions that demanded zoological answers,
and in consequence, the term ‘palacontology’ was coined to describe the study
of fossil forms and their implications for our understanding of the connections
between what we now call the earth and the life sciences.® The significant debates
in this period in the history of geology have been discussed extensively elsewhere,
most notably by the historian of science Martin Rudwick.” However, for our pur-
poses, it is relevant to note here just two main aspects of these debates: First, that
they raised the question not only of the origin of new species but of what scientific
practitioners meant by the word species. Were species ‘real’ in nature, or was it
simply a word that naturalists and systematists used to define a group of organ-
isms that were similar in some particular way? Second, these discoveries pressed
questions about the tempo and mode of change in Earth’s history. Most notable,
at least in the debates as they unfolded in England, were the French geologist and
anatomist Georges Cuvier (1769-1832) and the Scottish geologist Charles Lyell
(1797-1875). While both men agreed that species were fixed and immutable,
they disagreed vehemently over the tempo and mode of change that characterized
Earth’s history. Their disagreement was over how to read the rocks and, most
fundamentally, over the meaning of the layered strata that geological investigation
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GENERAL INTRODUCTION

revealed. Lyell, in his Principles of Geology (1830-1833),'° followed the Scottish
geologist James Hutton (1726—1797) in arguing that earth history had been one
of slow and gradual change over many millions of years, while Cuvier, although
he admitted that the earth was surely many hundreds of thousands of years old,
held back from Lyell’s extravagant claims about the age of the earth, on the basis
that he thought that such a hypothesis was both unnecessary and inconsistent with
the evidence. Instead, he suggested that the often stark differences between one
stratum and the next indicated that there had been frequent major “revolutions.”"
These, he thought, had been caused by great floods which had both caused extinc-
tions and laid down new layers of silt and sediment, often entrapping the remains
of those animals now found as fossils. This much, he argued, fit with the geo-
logical evidence blanketing the earth. It was the nineteenth-century historian and
philosopher of science William Whewell (1794—-1866) who coined the terms “uni-
formitarianism’ and ‘catastrophism’ to describe the two schools of thought. These
differences regarding belief in gradual and uniform change over time versus more
stochastic and saltationary change in Earth’s history had implications for similar
debates about the tempo and mode of evolutionary change that lasted well beyond
the nineteenth century.

DARWIN, MALTHUS, AND THE POLITICS
OF EVOLUTION

There remains debate among historians as to exactly when Charles Darwin came
to believe in the mutability of species. It is possible that this was during the years
of his medical education in Edinburgh, for as is now widely appreciated, trans-
mutationist ideas were widely discussed and debated in the lecture halls of the
Edinburgh anatomy teachers as well as in the pages of the major scientific and
philosophical journals published in the city.'? Darwin met and was clearly influ-
enced by a number of men who had deep sympathies for the French natural-
ists and transmutationists Jean-Baptiste Lamarck (1744—1829), Etienne Geoffroy
Saint-Hilaire (1722—1844), and others whose works were clearly embedded in an
evolutionary framework. Further, as a number of historians have shown, for all
that the ‘species question’ might have been prompted by fossil finds, in truth, it
remained deeply connected to debates about human improvement and the effects
that changes in the environment, diet, and climate might have upon human as well
as animal species.!® Thus, as the study of these debates in Edinburgh shows, the
consideration of human natural history was always to the fore, and this inevitably
included the question of the nature of human racial variety, as well as the natural
historical and geographical relations between them. Enlightenment experiments
and dissertations on human and animal breeding only added to the controversial
nature of the question.* To put it bluntly, evolution was never only about fos-
sils and finches; it was always about us and about what implications it might
have for society — questions about sex and race were central, but so too, and
especially in England, were questions about class. In this way, we can see that
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GENERAL INTRODUCTION

the Enlightenment ideas and ideals about how best to organize society to ensure
human betterment — whether they highlighted liberté, égalité, and fraternité or
the beheading of aristocrats and monarchs — were always implicit and sometimes
explicit in debates about evolution.

It was for this reason that early transmutationist ideas were controversial as
much as for the notion that they might undermine belief in a young earth or a
religious conception of creation, although in practice, of course, religious con-
servativism tended to map onto political conservatism.!> The Francophile and
politically radical associations of Erasmus Darwin, Lamarck, and Geoffroy’s
ideas tainted later expressions of transmutationism. This was so in the case of the
anonymously published and deeply evolutionary work The Vestiges of the Natural
History of Creation (1844).'° As the historian of science James Secord has shown,
the publication and dissemination of this book was a veritable sensation across
all sectors of society. In it, the anonymous author, the publisher Robert Chambers
(1802—-1871), argued that the universe was subject to general laws of progressive
development. Even though he tried to frame his evolutionary ideas in the context
of a divine law-giver, his work was still read as deeply threatening to conventional
morals and politics."”

Darwin paid close attention to the reception and reviews of Vestiges and was
mindful to distance his own efforts from those of Chambers, as well as from the
earlier radical and Enlightenment thinkers who had tied their ideas of progressive
change to a radical political agenda.'® There has been debate about exactly why
Darwin waited so long to publish his theory. Many scholars have argued that
he delayed because he was aware of the religious connotations his work would
have, and there are some good reasons for accepting this line of argument.'® Other
scholars have noted that Darwin was not the angst-ridden theorist he has often
been portrayed to have been. Rather, he was simply busy publishing his geo-
logical work and working hard in the time he had to find answers to problems he
imagined future readers might have with this developing theory of natural selec-
tion.?® Although the parties to this debate see these accounts of Darwin’s delay as
mutually exclusive, it is, in fact, quite possible that there is truth to both sides of
this story, although we might add concern over the political connotations as well
as religious concerns.

It was in the context of the political arguments that followed the 1832 reform
act and specifically, about the reform of the poor law that Darwin was led to pick
up and read An Essay on the Principle of Population by the minister and political
economist Thomas Robert Malthus (1766—-1834). Malthus had originally writ-
ten his argument against the radical political and social aspirations of Godwin,
Nicolas de Condorcet (1743—1794), and others. The fact that there would always
be more mouths than resources meant that there would always be inequality and
poverty, and thus, the notion of perpetual improvement was contrary to natural
laws. People needed to eat, people had an instinct to reproduce, and the popula-
tion would always expand faster than the ability of society to produce food, and
the rest was inevitable.
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GENERAL INTRODUCTION

By the late 1830s, though, liberals were reading Malthus quite differently. Instead
of seeing Malthus as making an argument against positive change, they read him as
setting up the necessary conditions for social improvement. If one was chaste and
worked hard, then each individual could advance their position.?! The poor law,
which would segregate the poor by sex into workhouses, would ensure that the less
moral and less useful members of society no longer increased their numbers.

Darwin read Malthus and noted, as he recalled in his autobiography,
“Here, then, I had at last got a theory by which to work.”?? Cutting away
the moral restraint that might benefit liberals, Darwin saw that in nature,
overpopulation would mean an intense struggle for existence, and then — his
original insight — that under these conditions, any organism that had a variation
that was in any way beneficial to it would have an advantage, and would
likely survive to reproduce. Any individual that had a deleterious variation
would just as assuredly succumb. If these variations were to any extent heri-
table, then the logical conclusion would be that species would change over
time, even though it might take many, many generations. As Darwin noted in
Origin, his theory was “the doctrine of Malthus applied with manifold force
to the whole animal and vegetable kingdoms.”?

A number of Darwin’s contemporaries instantly recognized the political
significance of Darwin’s theory. Far from the Francophile radicalism that led to
equality and socialism, with Malthusian theory at its heart, Darwin’s work served
to naturalize the individualism and competition of liberal capitalism. The com-
parative anatomist Thomas Henry Huxley (1825-1895) welcomed the publica-
tion of Origin as “a veritable Whitworth gun in the armoury of liberalism.”** Karl
Marx (1818-1883) famously wrote to his comrade and friend, Friedrich Engels
(1820-1895), “It is remarkable how Darwin rediscovered, among the beasts and
plants, the society of England with its division of labour, competition, opening
up of new markets, ‘inventions,” and Malthusian ‘struggle for existence.’ It is
Hobbes’ bellum omnium contra omnes” — Thomas Hobbes’s war of each against
all.”? The fact that liberal theologians like Charles Kingsley (1819-1875) also
welcomed Darwin’s work did a lot to allay the religious concerns of many of
Darwin’s readers.?

DARWINISM AND DESCENT OF MAN

1860 was not 1845. The kind of lawful evolutionary ideas framed anonymously
in Vestiges were published in a Britain that was still politically unstable. The 1832
Reform Act had not opened the floodgates to revolution, as some conservatives had
feared, but it had enfranchised and legitimized the growing middle class of capi-
talists, entrepreneurs, and industrialists.”’” By 1860, many of these former radicals
were now a part of the establishment themselves, and young liberals were gain-
ing an entry into science and certainly were in the business of writing about it.
The ready acceptance of Darwin’s evolutionary ideas among this group is a testa-
ment to the extent to which they saw nature in their own guise and welcomed a
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GENERAL INTRODUCTION

work that underpinned their own methods and mode of action. Of course, and as
we shall show across this series of source collections, this was not the only way of
reading Origin, and the moral meaning of Darwin’s works was very much open to
interpretation. This was even more the case following his 1871 publication of The
Descent of Man and Selection in Relation to Sex. It was in this book that Darwin
ventured into print on the evolution and development of humankind. While by this
time, many other authors had written about the implications of evolutionary ideas
for humanity, Darwin was, for obvious reasons, the most authoritative voice on the
topic. It was in Descent that Darwin had given, amongst much else, an evolutionary
account of the human mind and morals.”® He had been pressed to address the topic
by the defection of his colleague Alfred Russel Wallace (1823—1913) from the belief
that natural selection could account for these most important aspects of humankind.
And, as Darwin might have imagined, these were precisely the most controver-
sial issues, and they upset the delicate religious compromise he had established by
excluding discussion of man from Origin and by openly acknowledging the role of
“the Creator” from the 1860 second edition onwards.”

By the late 1860s, Darwin had clearly affected a religious compromise.
Influential theologians like Charles Kingsley, the American botanist and
devout Presbyterian Asa Gray (1810—1888), and the Unitarian Frances Power
Cobbe (1822-1904) were not alone in welcoming Origin as a scientific theory
that gave what they took to be a sound answer to the species question while
allowing that a God of law lay behind the unfolding of the laws that pertained
to His creation. In Descent, though, Darwin gave a natural historical and
thoroughly contingent account of the development of the mind and morals.
Conscience, morality, ethics: all of these things, if Darwin was right, were
simply ideas that had served the good of the community in its struggle for
existence but were otherwise quite meaningless. Cobbe and Kingsley each
publicly distanced themselves from Darwin’s position, Cobbe in her review
of Descent published in the Theological Review, “Darwinism in Morals,” and
Kingsley in his 1871 Presidential Address to the Devonshire Association for
the Advancement of Science, Literature, and the Arts.>* However, while they
rejected Darwin’s opinion on this particular point, they did not walk back
their long-established support for evolution. Rather, they doubled down on
their own theistic interpretations of Darwin’s work and of the necessary place
of God at the heart of the evolutionary process. This set the ground for a fur-
ther range of theistic interpretations of evolution that went on in the context
of broader debates about the increasingly apparent turn towards scientific
naturalism and away from theism within the broader scientific community.>!
It is clear that although the publication of Origin of Species had done away
with the old idea of an ever-creating God, it did not undermine the idea of an
ever-acting God. These disputes went on, and are worth following in greater
detail, in the Metaphysical Society, a debating club established in 1869 to
debate exactly these issues. Its members met monthly until it was disbanded
in 1880.%
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GENERAL INTRODUCTION

MALTHUS OR MUTUALISM

Descent of Man was not only read as having theological and metaphysical impli-
cations but also as having political import. Whereas, in Origin, Darwin had
emphasized competition between individuals in a bitter struggle for existence, in
Descent he emphasized instead the cooperation and mutualism that had allowed
one society to best another. It was in this context that he sought to explain the evo-
lution of mankind’s social and moral characteristics.* It is, therefore, unsurprising
that anarchists and socialists read the moral and political meaning of Darwin’s
work to be quite different from the ways in which the likes of the liberal compara-
tive anatomist Thomas Huxley had read it. Noting that Darwin had acknowledged
in Origin that he used the term the struggle for existence “in a broad and meta-
phoric sense” to include the struggle against the environment and reliance of one
being upon another, the anarchist Peter Kropotkin (1842—1921) wrote a series
of essays in which he sought to reclaim the politics of evolution for anarchist-
socialism.** They were originally published in response to Huxley’s essay “The
Struggle for Existence: A Programme,” in the journal Nineteenth Century from
1889 through the 1890s, and were brought together in book form under the title
Mutual Aid. A Factor in Darwinism in 1902.%° As we show in our third collection
of sources, although Kropotkin’s Mutual Aid was influential, it was far from the
only socialist interpretation of evolution.*

EVOLUTION AND THE ‘WOMAN QUESTION’

In Descent, Darwin elaborated on the theory of sexual selection that he had
already outlined briefly in Origin of Species.”” It was through sexual selection
that Darwin sought to explain the sexual dimorphism that was evident across so
many species. Darwin described sexual selection as having two distinct aspects:
one was male-male conflict in order to gain access to fertile females, which he
called “the law of battle,” and the other was the selection of the most attractive
males by the females. Darwin called this “female choice.” In Descent, Darwin
suggested that it was through these processes that the human male had become
“more courageous, pugnacious, and energetic than women, and has a more
inventive genius.”*® The human female, by contrast, had become more maternal,
physically weaker than man, less intellectually developed, and a more emotional,
intuitive, and moral being.*

Further, although female choice continued to play a role in human sexual selec-
tion, as Darwin noted in Descent, because the male had become “more powerful
in body and mind than woman” during the course of the evolution of the human
species, he had at quite an early stage “gained the power of selection.” Male pref-
erence had thus come to play a dominant role in the moulding of the female form
and character.** More often than not, husbands and brothers chose whom the single
women of their family were to marry. In this respect, Darwin’s theory did nothing
to challenge or change the conventional bourgeois sexual division of labour.*
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Others wrote more extensively on this topic; among them was the essayist,
ardent Darwinian, and psychologist Henry Maudsley (1835-1918). Maudsley
wrote on the science of mind and mental development, as well as on mental pathol-
ogy. He had experience working in asylums for lunatics and the insane but turned
quickly to writing.*> His works became foundational in the developing field of
mental science. They influenced Darwin in the preparation of his 1872 book The
Expression of Emotion in Man and Animals, but he was also deeply influenced by
Darwin in turn. Maudsley adopted Darwin’s ideas regarding sexual dimorphism
and held a view of women that was quite in accord with those we have already
outlined in Darwin’s thinking on the matter. If anything, though, Maudsley’s writ-
ing on women was even more demeaning, and he was challenged on this in public
by the physician and suffragist Elizabeth Garret Anderson (1836-1917).%

Indeed, if we look at the writings of advocates of women’s rights, whether they
were suffragists or socialists of one kind or another, following the publication of
Descent, it was almost routine for them to appeal to Darwin’s theory in one way
or another to support their own claims.* In some cases, they accepted his account
that it was the relatively recent turn in ‘civilized society’ to refuse women’s choice
that had indeed resulted in women’s evolution towards biological and, thus, social
inferiority. It was thus necessary, they argued, to change the prevailing sexual and
social arrangements so that women’s true nature might be developed and equality
might be achieved.

DARWINISM, COLONIALISM,
IMPERIALISM, AND RACE

Darwin appealed to sexual selection not only to account for sexual differences
but also the differences between human racial groups. Different groups, he
surmised, had developed different standards of beauty, and the selection of mates
had resulted in these preferences being carved into the bodies of both the male and
the female of each racial group across many generations of selection.*

As recent scholarship has shown, although Darwin’s family was deeply opposed
to slavery and was active in the abolitionist movement, in many ways, Darwin
was fairly conventional in his general beliefs about racial differences.* Like many
other white, middle-class Europeans, he thought that his own class and culture
were better than those of other nations and races. Thus, even though he was com-
mitted to a monogenist account of the development of all humans (that is, he
believed that all humans shared a common ancestor — a view that was in contrast
to the polygenism that predominated in the Anthropological Society of London),
he thought that the non-European races were, on the whole, less evolved than
those of northern Europe.

Where Darwin had appealed to the competition between tribes and communi-
ties to account for the development of human social and moral qualities, others
chose to read this as implying that competition and war between racial, ethnic,
and national groups was a good thing for the further development of society. As
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such, Darwin’s name and ideas were often appealed to in ways that sought to
justify colonial and imperial endeavours, and to underpin long-held beliefs about
white supremacy.*’

This series of primary source volumes on Evolution in Nineteenth Century Brit-
ain aims to show just how ubiquitous the ideas and language of evolution became
throughout Britain and across the nineteenth century, but we should acknowl-
edge here, too, that they had a much wider influence as well. As we aim to show,
however, although scholars have long and quite rightly referred to a “Darwinian
Revolution” following the publication and popularization of Charles Darwin’s
On the Origin of Species in November 1859, discussion of “transmutationist” or
“developmental” ideas was rife throughout the nineteenth century. Indeed, and as
we shall further explore through the first volume in this set Evolution Before Dar-
win, the discussion of evolution before Darwin was much wider than has conven-
tionally been understood.*® It has not been unusual, for instance, for histories of
this period to acknowledge that Darwin had his forerunners. Buffon (1707-1788),
Erasmus Darwin, Jean-Baptiste Lamarck, Herbert Spencer (1820-1903), and the
anonymous author of the book The Vestiges of the Natural History of Creation
are routinely discussed in this light. However, more recently, historians such as
Adrian Desmond, James Secord, Paul Elliot, and Pietro Corsi, amongst others,
have been working to show that discussion of evolutionary ideas was a much
more widespread and popular phenomenon than this list of admittedly significant
individuals alone suggests. Indeed, it is fair to say that Darwin’s On the Origin of
Species needs to be viewed merely as Darwin’s contribution to an already ongo-
ing and highly controversial social, cultural, and political, as well as scientific,
debate. This is an important volume in this series, for rather than just providing
an introduction to the discussion of developmental ideas before Darwin, it sets
up the social and cultural framework within which and through which people
encountered and read Darwin. The idea of transmutation already had a range of
political and cultural meanings prior to 1859, and thus, we cannot really under-
stand the debates that followed the publication of Origin without recognizing and
appreciating this fact.

Our second and subsequent volumes turn more explicitly to Darwin and the
publication, reception, and popularization of his work. And we reiterate that fol-
lowing the publication of Origin, it really does make sense to talk about a ‘Dar-
winian revolution.” What will become clear is that even though the meaning of
Darwinism was and remained very much contested throughout the nineteenth
century, Darwin had been successful in capturing the ground from earlier theorists
to the extent that his name became synonymous with the very idea of evolution.
‘Darwinism’ had been born! Further, even though Darwin’s theories of natural
and sexual selection each remained subject to criticism and question among sci-
entific practitioners, particularly as to whether they were adequate to account for
speciation, both natural selection and sexual selection — as well as the idea of a
natural and inevitable “struggle for existence” and “progressive development” —
came to dominate all aspects of Victorian culture, politics, and society. As a
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number of scholars have shown, this was so not only across literature but also in
art, architecture, dance, and more.*

As readers will expect, in our second volume, Evolution and Religion in
Nineteenth-Century Britain, we turn first to the perceived theological implica-
tions of Darwin’s theory of evolution by natural selection.*® In our introduction
to that collection, we reiterate that we have to keep in mind that readers read and
judged the religious implications of Darwin’s contribution to the species question
in light of their preconceptions of the implications of developmentalism more
broadly. What we shall recognize, though, is that one of Darwin’s more signifi-
cant achievements was in managing to convert to his way of thinking a number of
prominent and influential liberal theologians, who were able to help smooth the
way for a wider acceptance of evolutionary ideas as quite compatible with reli-
gious belief in a way that earlier theorists just were not able to do. This cemented a
compromise that brought an admittedly revised orthodoxy into line with the latest
science at the, by this time, somewhat small cost of the idea of ‘special creation.’
We will chart the ways in which this compromise was undermined by Darwin’s
account of the evolution of both the moral sense and moral standards, and the
debates that developed from this, in this second volume.

In our third and following volumes, we turn more overtly to the perceived polit-
ical implications of evolutionary and “Darwinian” ideas. Volume three, Evolution
and Socialism in Nineteenth-Century Britain, is dedicated to socialist Darwin-
ism.>! While there have been many studies on social Darwinism and the associa-
tion that some of Darwin’s contemporaries drew between Darwin’s individualistic
and competitive theory of natural selection and laissez-faire capitalist econom-
ics, we want to highlight that there was a wider diversity of political responses.
Certainly, Marx and Engels were of the opinion that with Origin, Darwin had
made a great contribution to their own political perspective, but following the
publication of Descent of Man in particular, socialists of all shades argued that
the theory of evolution gave a natural ground for socialism over capitalism and
collectivism over individualism. As we show, however, socialists found that there
were as many different ways of reading Darwin’s work as there were varieties of
socialism. It was not simply the case, though, that people bent Darwin to their
own ends — although this is certainly a part of the story; rather, it was frequently
the case that in embracing Darwin, socialists often found that they had to alter
their political beliefs to fit with the biology they had committed themselves to.

Our fourth volume, Evolution, Sex, Gender, and the Woman Question in
Nineteenth-Century Britain, expands on this topic to cover the impact that evo-
lutionary ideas had on the discussion of women’s place in society.*> The “woman
question,” as it was termed, dominated Victorian political debate in the second
half of the nineteenth century. The Industrial Revolution drove many social and
demographic changes and the influx of many young women into rapidly expand-
ing cities in search of work and, increasingly, education, political representation,
and an active place in society. It was clear that with the formation of new classes,
both proletarian and bourgeois, conventional ideas about gender and conventional
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gender roles could not stand. Evolutionary ideas about transformation, develop-
ment, sex, and progress were thus a rich resource for those who sought to make
both conservative as well as progressive claims about the place of women in
society. As we shall see, not only does this volume include the voices of those
who used biological arguments to make the case for female inferiority and thus
substantiate existing social and sexual hierarchies, but also a number of promi-
nent voices who argued the contrary. Perhaps predictably, we find the voices of
capitalists and socialists, conservatives and reformers, and men and women on
both sides of this question. Each appealed to evolutionary arguments to frame and
defend their position. Here, we want to emphasize the voices of those, especially
of those women, who appealed to Darwin and his ideas to find a political space
for their own liberation. These sources are less well known and thus, we see this
aspect of this collection in particular as a vital and valuable contribution to exist-
ing scholarship.

The fifth volume, Evolution, Race, and Colonialism in Nineteenth-Century Brit-
ain, engages with the ways in which evolutionary ideas were invoked to describe,
categorize, and marshal the concept of race across the nineteenth century, and
we see this collection as complementary to other collections in this series that
speak specifically to the science of race in nineteenth-century Britain.’* The
fact that evolutionism often drew linear — even if sometimes branching —
theories of species development meant that it was taken to speak to contem-
porary concerns and anxieties about the relationship between different racial,
national, and ethnic groups of humans. In Britain, in particular, participants in
the debates about the morality and legality of slavery in the first half of the cen-
tury and about the rights and wrongs of imperialism and colonialism in the
second routinely appealed to and invoked evolutionary ideas to make their
case. Thus, in this volume, we look at Darwin’s views on race, the earlier history
of race science from the 1820s through to the 1850s, as well as the ways in which
Darwin’s work was later appealed to, appropriated from, and applied to re-create
and reinforce biological categories of race from the 1870s onwards.

The nineteenth-century playwright, sometime Fabian socialist, and social
commentator George Bernard Shaw (1856—1950) once remarked that what made
Darwin so popular and Darwinism so ubiquitous was that “he had the luck to
please everybody who had an axe to grind.”** And, as we hope to have shown
through these volumes, in a sense, Shaw was right. But beyond merely suggest-
ing that Darwin’s work was open enough to appeal to anyone with a cause, we
also hope to have shown that the discourse of development, transmutation, and
evolution became so ubiquitous that no one with a social or political agenda could
afford not to embrace at least some aspects of Darwin’s work, even when they
reframed, muted, or denied others. “Darwin” and “Darwinism” became social and
political signifiers that allowed their users (Darwin included) to speak with the
authority of nature and natural law. In the context of social, cultural, and political
arguments about how we might best live, how we might ensure social progress
(and what that might look like, and for whom), and how we might guard against
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social degeneration (and what that might mean, and to whom), evolutionary lan-
guage was at once irresistible and indispensable. By the third quarter of the cen-
tury, it was certainly the case that both Darwin’s name and the broad concept of
‘Darwinism’ had become an integral and necessary part of British nineteenth-
century culture.
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INTRODUCTION TO VOLUME I:
EVOLUTION BEFORE DARWIN

Mapping Evolutionary Ideas in Britain in the
First Half of the Nineteenth Century

The history of the development of evolutionary ideas has focused largely on
Charles Darwin for a good reason. His theories of natural and sexual selection,
which he developed across both On the Origin of Species (1859) and The Descent
of Man (1871), have become central to modern biology. Historians frequently
refer to the period that followed the publication of Origin as ‘the Darwinian Revo-
lution” precisely because Darwin’s evolutionary ideas had a lasting impact not
only upon science but on so many other aspects of Western culture and society.
Indeed, it has frequently been claimed that the extent of the change that Darwin’s
work effected in the dominant Western conception of what it meant to be human
is arguably unmatched in the history of Western thought and is akin to the scale of
change in worldview brought about by Copernicus.

However, despite this emphasis, historians have long known that Darwin was far
from the only person to suggest that life had evolved, and neither was he the first
to do so. This fact clearly undermines the view that is commonly held by the wider
public that before Darwin published On the Origin of Species in 1859, everyone
thought that each species existed just as it had been since the Creation. Indeed, in
light of what geologists already knew about the earth before 1800, the notion that
before Darwin, everyone believed that the earth was only 6,000—10,000 years old
(depending on how one counted the various ‘begats’ recorded in Genesis) is also
untenable. By the early 1800s, geologists were already proposing that the earth
must be many hundreds of thousands of years old, if not older, and in the first vol-
ume of his three-volume Principles of Geology (1830—-1833), the Scottish geolo-
gist Charles Lyell (1797-1875) revived the uniformitarian and gradualist ideas of
his countryman James Hutton (1726—-1797) to argue that the age of the earth should
be counted in millions and not simply in hundreds of thousands of years.' Further,
though, and undermining the historical focus on Darwin, the historian of science
Peter J. Bowler has long argued that it is not as certain as is often presumed that
even after 1859, Darwin’s ideas about the origin of new species were the most
influential of the various evolutionary schemes that had already been proposed. It
is in light of this that Bowler has claimed that we can better understand the post-
Origin years in terms of a “non-Darwinian Revolution.” Naturalists did embrace
evolution but often remained skeptical of natural selection.
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While not all historians agree with Bowler’s “non-Darwinian” terminology, or
all he means it to imply, it is certainly the case that elements of pre-Darwinian the-
ories of development persisted long after Darwin published his own work — indeed,
aspects of Darwin’s own argument contributed to this phenomenon.* Thus, there
is good reason to revisit these earlier theories not just to contextualize Darwin’s
later achievement — although consideration of these earlier theories and theorists
is essential if we are to appreciate the deeply moral and political implications that
transmutation was taken to have across the nineteenth century — but also in order
to really get an appreciation of the range of developmentalist ideas that were theo-
rized, published, and debated in the decades before Darwin.

It is this last point that we want to emphasize here, for it informs the meth-
odological approach we want to emphasize in this collection and to advocate
for among our readers. We read these sources not simply as the publications
of significant precursors to Darwin but rather as writers whose texts were not
just published but popularized and became popular. In saying this, we recur to
the important 1994 article by Roger Cooter and Stephen Pumfrey in which they
appealed to their colleagues in the history of science to take the study of the
popularization of science seriously and to think too about what it might mean to
study science in, and science as, popular culture.* Since the publication of Cooter
and Pumfrey’s essay, there has been a whole swath of scholars who have turned
to the study of science popularization but also to the study of science in and as
popular culture, and we read these texts in light of this historiographic approach.
We are thus indebted to the decades of work by scholars who have developed
these approaches to our discipline. In following their lead, we gain a much richer
account of the history of evolution which reveals the depth of the social, political,
and cultural importance of evolutionary ideas across this period.

Through this introduction and the headnotes provided for the sources in this col-
lection, we thus seek to put these texts into context. We recognize that they were
each written as a contribution to an ongoing debate about the nature of the human
condition, and reconstructing this debate — and its social, political, and cultural
implications — is a necessary part of making sense of them. Further, such contextu-
alization allows us to see more fully what was at stake for the writers of these selec-
tions as well as for those they wrote for, and against. We also recognize that the
study of the popularization of the ideas in these texts calls for more than thinking
in terms of the mere dissemination of the arguments and ideas contained therein,
but rather often in their appropriation, reframing, and rearticulation, often in ways
over which the original author had little or no control.

We have divided this work into largely chronological sections, but before pro-
ceeding on our broad historical narrative, by way of a preface, we introduce this
collection with excerpts from Alfred Lord Tennyson’s poem /n Memoriam. We do
so for several reasons. First, Tennyson’s poem, which preceded Darwin’s Origin
by almost a decade, was rife with evolutionary ideas. More to the point, though,
Tennyson gave voice to the cultural, social, and metaphysical anxieties that came
along with a full acceptance of a thoroughly natural history of mankind and the
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world we inhabit. The anonymous Vestiges of the Natural History of Creation
combined with the deep time of Lyell’s Principles of Geology provided the con-
text in which an evolving nature cared nothing for the individuals, or indeed the
species, that came into being and passed away across the long march of geological
time. As the historian of science James Secord has suggested, “for thousands of
readers, Tennyson’s In Memoriam offered the most profound integration of the
evolutionary narrative into everyday experience,” and this is something we need
to keep in mind as we read the sources provided here. Although the majority of
the texts we have provided here are written as non-fiction and framed more as
what modern readers might more readily identity as ‘science’ than as ‘literature,’
we need to look too for evidence of evolution’s impact in wider social, politi-
cal, and literary culture if we are to grasp the importance that transmutationist
or evolutionary ideas had upon Victorian society. Following our preface, we turn
our attention to transmutationist ideas in Enlightenment thought and then on to
how these ideas were received, interpreted, and often appropriated in Edinburgh
in the 1820s, a particularly vibrant time in the intellectual discussion and debate
in Scotland’s capital city. In our third section, we turn to the articulation of, and
debate over, the ‘developmental hypothesis’ in mid-Victorian England. After the
1832 Reform Act, British politics and society changed significantly, and so too did
the debate about transmutation. Finally, in a fourth and shorter section, we include
a selection of authors who only later came to notice as having anticipated Darwin.
Darwin acknowledged them in the ‘historical sketch’ that he wrote as a preface
to the third and subsequent editions of Origin. We close this essay with a further
brief commentary on our methodological approach.

EVOLUTIONISM IN THE ENLIGHTENMENT

Although the focus of much of the literature on the history of evolutionary thought
has almost always been on Darwin, even the earliest scholarly accounts of this
history have sought to contextualise Darwin’s work by including at least brief
discussion of those who framed earlier evolutionary accounts of life’s history.
Indeed, the move during the eighteenth-century Enlightenment to champion the
almost limitless possibilities of human reason and to pursue an empirical inves-
tigation of the natural world led to theories of organic change over half a century
before Darwin’s work was published. As a number of scholars have pointed out,
the contemporary discoveries and theories of mineralogists and geologists regard-
ing a dynamic, rather than a static, earth history seemed to imply the necessity
of a dynamic history of life as a matter of logic.® However, as Peter Bowler has
argued, the materialist philosophies propounded by Enlightenment thinkers were
often constrained by their Cartesian insistence that animals were mere machines,
as well as by their rejection of what they supposed to be unsubstantiated and
unscientific appeals to supernatural ‘vital forces’ of generation. Indeed, even
when the crucial question of reproduction or ‘generation’ was considered, it was
almost always invoked as the mechanism that perpetuated stability rather than
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as a dynamic driving force of biological novelty and change, and Bowler thus
contends that their thinking was of quite a different and limited character when
compared to later developmentalist thinking.’

As we shall see in the works presented here, though, there were thinkers who
pressed beyond this framework. The work of the French naturalist Georges Louis
Leclerc, the Comte de Buffon (1707—-1788), was clearly suggestive of some belief
in the natural development of species through adaptation to changed environ-
mental circumstances, for instance. Across the channel in England, the British
naturalist, philosopher, and physician Erasmus Darwin (1731-1802) framed
reproduction as a driving and productive force of speciation and development.
In works such as The Botanic Garden (1789; 1791), Zoonomia,; or The Laws of
Organic Life (1794), and The Temple of Nature (1803), he developed and laid out
his transmutationist theory. He wrote racy poetry about the sex lives of plants in
defence of the Linnean system of classification and speculated upon an evolution-
ary origin and development of life and society.®

Other Enlightenment thinkers who invoked the idea of species change did
appeal to a vital life force as the motive power that drove natural development,
although they were clear in trying to distance their own ideas from discredited
earlier vitalist thinking. Here, the German physician, physiologist, and anatomist
Johann Friedrich Blumenbach (1752-1840), the French invertebrate specialist
and botanist Jean-Baptiste Lamarck (1744—1829), and his colleague the anatomist
Etienne Geoffroy Saint-Hilaire (1772—1844) merit our consideration. Blumen-
bach framed the idea of a “Bildungstrieb,” a developmental drive to explain the
developmentalism seen in embryology and across the natural world more broadly,
whereas Lamarck appealed to a “sentiment intérieur” as the animating force of
development and adaptation.” Geoffroy supported and expanded Lamarck’s the-
ory but gave emphasis to the divergent development in embryo.

Of the three, Lamarck has generally been given the most attention, especially in
the context of the reception of evolutionary or transmutationist ideas in England,
for he not only articulated a protracted argument in which he suggested that
present-day species had descended from earlier kinds and clearly explained the
mechanism by which he believed they had done so, but his work was also widely
commented on and popularized in England, a point to which we shall return
shortly.!? Neither Blumenbach nor Geoffroy, though, was without influence.!!

Lamarck devised his evolutionary or ‘transmutationist’ theory in the 1790s and
brought it together most clearly in his 1809 book Zoological Philosophy. His
views have frequently been summarized to emphasize his belief in the ‘inheri-
tance of acquired characters’ — the idea that adaptations acquired in an individ-
ual organism’s lifetime could then be transmitted to their offspring; however, as
scholars have shown, and as we shall indicate here, his ideas were more compli-
cated than this. Indeed, this was very much a secondary element of his under-
standing of transmutation. Rather, he believed that once organisms had come
into being through a spontaneous generation, they were subject to an ‘internal
sentiment’ (sentiment interieur) that drove their development from their simple
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beginning to an ever-greater complexity. This generally linear development was
then subject to direct adaptation resulting from the contingencies of environmen-
tal circumstances, and these acquired characteristics might then be inherited by
their offspring.!? As Caden Testa has shown, although historians of evolutionary
ideas have often tended to look at Lamarck’s theory of development in isolation
from his other work and overall aims, his transmutationist ideas, along with his
ideas about health, agriculture, and meteorology, were in fact a part of Lamarck’s
broader contribution to ongoing debates about how best to regenerate the health
and prosperity of the French nation.'® In the context of these debates, it had been
quite common to propose means of biologically improving or perfecting human
bodies as a way of enacting various systematic reforms that would address broad
social and political problems in France. Such hopes of improving the human spe-
cies were deeply tied to Enlightenment-era ideas about the progress and perfect-
ibility of humanity, as well as suggestions that biological interventions might
provide the answers to the political upheaval France faced throughout the decline
of the Old Regime and the revolutionary years. Some of Lamarck’s direct intel-
lectual influences, including both Buffon and Condorcet, had also made such
suggestions about the relationship between biology and politics, arguing that
interventions ranging from encouraging public health and hygiene to selectively
‘breeding’ human beings would improve the species and ultimately allow for the
creation of a better and more enlightened nation.

Other and earlier French philosophes, such as the ardent materialist Julien
Offray de La Mettrie (1709-1751) and Pierre Louis Moreau de Maupertuis
(1698-1759), also argued for developmentalism of a sort. Maupertuis’s 1745
work Venus physique was particularly important in this regard, as was his later
Systeme de la nature (1751). He not only advanced a theory of embryological
development that suggested it as a source of novelty and creative development,
but applied his ideas to the origin and development of humans and of the human
races. Important here too were the writings of the French philosopher and math-
ematician Nicolas de Condorcet (1743—1794). Condorcet’s Sketch of a Historical
View of the Progress of the Human Spirit (1795) quickly became one of the most
influential works of the French Enlightenment period and underpinned a prevail-
ing faith in human progress as a result of science, learning, and reason. Written
in 1794 while Condorcet was in hiding amidst the turmoil of the revolution, this
work was published both in England and in France in 1795, achieving wide circu-
lation. Alongside William Godwin’s Inquiry Concerning Political Justice (1793),
it quickly became a major reference point in English political radicalism. Like
Condorcet, William Godwin (1756—-1836) argued that the application of science
and learning to the human condition would ensure progress and end poverty and
injustice. It was this optimism that underpinned his faith that humankind could
win sufficient resources from nature to ensure that no one went hungry and that
mankind could live under social and political conditions of equality — an idea that
Godwin’s partner, Mary Wollstonecraft (1759-1797), had made clear in her 1792
work A Vindication of the Rights of Woman also applied to women.'*
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The radical political connections to transmutation and developmentalism need
to be stressed because they were not only a central part of the French calls for
liberté, egalite, and fraternité, but, as the historian of science Adrian Desmond
has pointed out, also of the ambitions and rationale of a significant faction of
the English political radical movement.'> Such was the popularity and influence
of both Condorcet and Godwin that Thomas Robert Malthus was prompted to
put pen to paper to counter their arguments in his 1798 work An Essay on the
Principle of Population. It was the 6th edition of this book that Darwin famously
read in September 1838, and that immediately prompted him to recognize that the
incommensurable ratio between population growth and the increase in available
resources would lead to a struggle for existence that would have telling conse-
quences for the different varieties of a species. Our concern here, though, is to
point out that Malthus’s work — and thus Darwin’s theory, in which he vociferously
acknowledged his debt to Malthus — had its own deeply political associations. '

EDINBURGH TRANSMUTATIONISTS

Both in his Introduction to Origin and even more so following its publication in
November 1859, Darwin was keen to distance his own theory of evolution by
means of natural selection from earlier ideas and from those of Lamarck in par-
ticular. This was a line of argument he maintained in his autobiography, asserting
that the works of his grandfather, of Lamarck, and of other theorists had little
impact upon his own thinking.'” Historians have been reluctant to accept Darwin’s
dismissal of these earlier thinkers quite so readily, however, and for good reason.
As we make clear here, the ideas not only of Erasmus Darwin and Lamarck, but
also of Lamarck’s colleague Etienne Geoffroy Saint-Hilaire and of Blumenbach,
were widely circulated and discussed in Edinburgh throughout the 1820s and 30s,
exactly when Darwin was in the city studying medicine. Not only was Darwin’s
mentor, the naturalist and political radical Robert Grant (1793—-1874), deeply
impressed by Lamarck and Erasmus Darwin’s ideas, but so too, it seems, was the
geologist Robert Jameson (1774—1854), under whom Darwin also studied.'® Fur-
ther, radical, materialist, and developmentalist phrenology was also discussed — and
condemned — at the meetings of the Plinian Society, the scientific society at which
Darwin read his first research paper.'” Edinburgh was also home to the anatomist
Robert Knox (1791-1862). Knox was the most popular tutor for Edinburgh stu-
dents seeking classes in anatomy. He had studied extensively in Europe, including
with both Georges Cuvier and Geoffroy Saint-Hilaire, and he brought the insights
of transcendental anatomy back into his Edinburgh classroom and into his pub-
lished research. He later spelt out the main thrust of his ideas on this topic in his
“Contributions to the Philosophy of Zoology,” which appeared in The Lancet in
1855.% Following Geoffroy, he saw the origins of new species to lie in embryo-
logical developments and the adaptation of organisms to a changed climate, alter-
ations in diet, and crossing of varieties. Knox was at one time reckoned to be the
most famous transmutationist in Britain, although he later became more widely
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known for his involvement in the infamous Burke and Hare murders. Knox, like
many of the French Enlightenment thinkers, was interested in the question of the
origin and mutability of the human races. He presented papers on this topic from
the 1820s in which he argued that all the human races were of a common origin
and had descended from the original Caucasian race.?! Later, he wrote The Races
of Men (1850, second revised edition 1862), in which he wrote extensively on the
topic, and described what he took to be a biological racial hierarchy.?

Scholars have long recognized the deeply evolutionary bent of Edinburgh’s sci-
entific community. Such ideas were not uncontroversial, of course, as Darwin saw
first-hand at the Plinian Society (indicated above). But there were also a number
of papers published in the Edinburgh New Philosophical Journal in the 1820s
that clearly lent support to French evolutionary ideas. For many years, historians
thought that the most explicit of these was anonymously authored by Jameson;
however, recent research by Pietro Corsi has now established that this was not the
case.” Rather, the essay in question, “Observations on the Nature and Importance
of Geology,” which favourably presented Lamarck’s transmuationist ideas, was
a translation of a report of a recent scientific meeting in France.?* This is sugges-
tive of the extent to which Edinburgh was in touch with debates about anatomy,
physiology, and transmutation in Europe as they were unfolding. As Corsi points
out, this translation appeared only days after the original French account of the
meeting had appeared.”

THE ‘DEVELOPMENTAL HYPOTHESIS’ IN
MID-VICTORIAN ENGLAND

It is a common assertion amongst scholars of English nineteenth-century history
that the spectre of the French Revolution hung over English politics and soci-
ety throughout the century, and transmutationist ideas were intimately associated
with Francophile revolutionary politics. This was certainly the case in the 1820s
but remained so even after the 1832 Reform Act extended the franchise to male
heads of households with a significant income.? The social historian E. P. Thomp-
son has long since argued that it was the passage of the 1832 Act that was the last
stage in the ‘making of the English working class,” and although this claim has
been much debated, it is certainly clear that it did usher in the political making of
the English middle class.?”

As James Secord has argued in his study of the anonymous publication and
reception of the evolutionary pot-boiler The Vestiges of the Natural History of
Creation, by the 1840s, writers were framing transmutationist ideas in such a way
as to appeal to the political and cultural preferences and prejudices of this newly
enfranchised and increasingly hegemonic middle class.?® Vestiges, published in
1844 by the London medical publisher John Parker, was the work of the Scot-
tish publisher and editor of Chambers Journal Robert Chambers (1802—-1871).
As Secord has shown, the book made transmutation the talk of the town a decade
and a half before On the Origin of Species was published. As Secord notes, we
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can look to Vestiges as an example of the importance of our understanding of
the production and reception of printed works in the period we are interested in.
The middle years of the nineteenth century not only saw a new industrial middle
class gain political representation through the 1832 Reform Act, but as it came
to economic prominence, it also established its own unique culture, a middle-
class ideology that claimed to be universal and natural. As scholars such as Jiir-
gen Habermas have long noted, the bourgeois public sphere was centred upon
the written word and its reading.? Increasing literacy rates across this expanding
social class coincided with and drove developments in print production that saw
cheaper paper and new methods for bookbinding, as well as new and faster modes
of distribution. The expansion of the rail network brought news, literature, fash-
ions, and ideas from London and the continent to the provincial towns across the
nation, and lending libraries originated in this period, as did the middle-class soi-
ree and conversazione — social society gatherings at which the great and the good
(and the aspiring) came together, and at which the discussion and demonstration
of knowledge and opinion on current literature was the mode of social discourse.
As Secord describes, Vestiges of the Natural History of Creation was one of the
main topics of social debate for more than one season. As we have mentioned,
the book was published anonymously, and this fact only enhanced its popularity.
The mystery of the identity of the author itself became a major element of discus-
sion of the book. What it also did was ensure that the topic of species change was
well debated and extensively popularized across the nation throughout the 1840s.
Echoes of Chambers’ work found their way into contemporary literature as well
as other aspects of Victorian culture. The very idea of progress, which had been so
challenging when uttered by French materialist radicals and their English allies,
was quickly appropriated to fit with the progressive development of middle-class
ambition, industrialization, and the framing of liberal capitalist economics. Ves-
tiges was met with an immense amount of criticism from the conservative and
religious scientific establishment, some of the most notable of whom — William
Whewell and Adam Sedgwick, for instance — had taught Darwin at Cambridge
once he had left Edinburgh and the study of medicine behind, and moved south
to study with the intent of becoming a country parson. We should bear in mind
not only that Darwin, who had begun working out his own evolutionary ideas in
the late 1830s after returning from his voyage on H.M.S. Beagle, witnessed this
response with interest and read reviews of Vestiges carefully, but also that all of
the history we have described up to this point coloured how Darwin’s readers
approached his book when he did eventually publish in 1859.

While it would be interesting to include more detailed commentary on those
who were critical of Vestiges, their arguments, and their motivations — it is nota-
ble, for instance, that Thomas Huxley was deeply critical of the book — there is not
the space to do so. It would also be useful to give greater consideration to those
who were sympathetic to the book. The physiologist William Benjamin Carpenter
not only wrote an (anonymous) favourable review of the book but actually had a
hand in helping to revise and improve later editions of the text.*® Further, though,
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we should also be mindful of the broad impact of the work, not only on middle-
class readers, but also among artisans and working men and women. As Roger
Cooter and Stephen Pumfrey long ago noted, this makes us have to think about the
full range of political and moral meanings that popular science could have.>! Ves-
tiges made many converts to evolution, and exactly how these readers interpreted,
appropriated, and re-conceptualized Chambers’ work is a vital part of the social
history of the history of science that we need to try to recapture.

Vestiges was not the last major evolutionary work published before Origin
appeared, though, even if it was immensely popular. Across the mid-1840s and
into the 1850s, the young middle-class radical journalist and philosopher Her-
bert Spencer (1820-1903) put pen to paper to publish his own ideas about the
significance of evolution for humankind. Spencer, whose name has subsequently
(although not unproblematically) become associated with the philosophy of
‘social-Darwinism,’ published numerous essays and books on the topic of evolu-
tion, or ‘the developmental hypothesis.” Spencer understood the mechanism of
speciation to be very much akin to that outlined variously by Erasmus Darwin and
by Lamarck in particular; he, too, emphasized adaptation to the environment and
the subsequent inheritance of these acquired adaptations to circumstance. After
1860, he incorporated Darwin’s theory of natural selection into his own work but
did so in such a way as not to unsettle his own already-developed ideas. Spencer
is very much worth our attention given that, although it was Darwin’s name that
became synonymous with evolution following the publication of Origin, after
1860, Spencer quickly became much more influential, not only in Britain but
around the globe. Indeed, the extent of Spencer’s international influence in the
reception of ‘Darwinism’ has only relatively recently begun to be appreciated.

Spencer was first led to think seriously about the origin of species as a result
of his early work as an engineer on the expanding railways that were being cut
through the hills and vales of the British countryside throughout this period. He
became interested in the fossils that came to light as he worked, and picked up a
copy of Charles Lyell’s recently published Principles of Geology. Lyell’s work, as
we know, was significant in that he argued that one could best understand Earth’s
history by accepting the premise that the evidence left to us in the strata of the
Earth had been laid down by forces that were consistent with those that we see
in operation today — i.e., that natural laws were consistent in their operation. This
impressed Spencer not only in terms of its implications for how he read the mineral
and fossil evidence he uncovered, but also impressed on him the belief that the
whole universe must, of necessity, be subject to uniform, overarching natural laws.
In the second volume of Principles of Geology, though, Lyell had done his best to
reject the transmutationist arguments of Geoffroy and Lamarck and had likely felt
the need to do so because his own studies clearly lent themselves to reading earth
history as one of progressive development — a belief in the uniformity of law would
imply that the fossil record could be read as a record of progressive development.
Such conclusions were too troubling for Lyell to entertain because of what he saw
as their disturbing theological implications. He therefore resisted the idea that earth
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history was progressive, contending instead that it was cyclical (he was subse-
quently mocked for the implications of his thinking on this topic as suggesting that
one day in the future, dinosaurs would return once again to the earth).

Ironically, it was because Lyell did not want his readers to be led towards trans-
mutationist conclusions that he included such a detailed account of Lamarck’s
argument, and as a result, it became one of the most widely read and fullest
accounts of Lamarck’s work available to English readers. Spencer was far from
alone in developing a ‘decided leaning’ towards Lamarck’s theory as a result of
reading Lyell — indeed, Darwin had a similar experience. Further, as the historian
Anne Dewitt has recently noted, Lyell’s account of Lamarck was embraced and
rehashed by freethinkers and published across the atheist press.®

Reading Lyell was not Spencer’s first encounter with the developmental
hypothesis, though, for as he noted in his autobiography, he had “during
previous years been cognizant of the hypothesis that the human race has
been developed from some lower race.”* As the historian Paul Elliott has
suggested, this was doubtless a result of the many hours Spencer had spent
in the library of the Derby Philosophical Society, which held not only works
by Erasmus Darwin but also works by — and which contained accounts of
the work of — a number of transmutationist continental anatomists.*® It is
also important for us to note that Spencer was interested in transmutation
as it applied to humans from the first. This was the case for Darwin, too, of
course, but unlike Darwin, Spencer made this central to his writing, where
Darwin hedged and delayed engaging with the implications of evolution for
humans until he published Descent of Man in 1871.3° Even though Darwin’s
transmutation notebooks reveal that he too was thinking of the implications
of evolution for humankind as the central question, in Origin, he stated only
that in light of his theory, “Light will be thrown on the origin of man and his
history,” and this in the very last pages of the book.*’

It is worth saying a little more about Spencer here because he has so frequently
been mischaracterized. Despite some decades of solid scholarship on Spencer, the
perception of him as a social Darwinist — in the sense that he took the competition
at the heart of Darwin’s theory and applied it to society — remains prevalent. This
is in large part a result of the immense popular success of Richard Hofstadter’s
1944 book Social Darwinism in American Thought, which in all sold more than
200,000 copies.*® As we can already see, though, the chronology of Spencer’s evo-
lutionism makes this interpretation problematic, and, as we have noted here, even
when Spencer did incorporate Darwin’s theory of natural selection into his own,
it remained very much subordinate to his own very Lamarckian understanding
of adaptation to environment. Spencer’s evolutionism was certainly very much
in service to his political views, but rather than being the simple endorsement of
unrestrained capitalist competition that Hofstadter suggests, Spencer believed that
natural adaptation needed to be left to its own devices in order to achieve a state of
natural and social equilibrium. The competition and struggle central to Darwin’s
theory was, in Spencer’s view, the consequence of maladaptation, rather than the
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mechanism that drove adaptation. It was this theory of biological development
that underpinned Spencer’s anti-statist political radicalism.

Spencer first published his political views in a series of letters published
in the radical journal The Nonconformist in the early 1840s. He later brought
these together and published them as a pamphlet in 1843 under the title The
Proper Sphere of Government. His first major work was Social Statics, pub-
lished by John Chapman in 1851, and he first spoke out explicitly on his
embrace of transmutationist ideas in “The Developmental Hypothesis,” pub-
lished in The Leader the following year. Other essays on the “Social Organ-
ism” and the book Principles of Psychology (1855) followed. Here, he more
explicitly applied his ideas of evolutionary development to the human mind
and society. Indeed, rather than endeavoring to establish a natural argument
for competition, the historian Robert J. Richards has argued that Spencer
was, in fact, trying to answer the question of how an ethical and moral society
could best be developed.* As Richards has shown, however, although Spen-
cer’s early works, Social Statics and Principles of Psychology, impressed the
small group of intellectuals who surrounded the published John Chapman’s
Westminster Review, it was only after the publication of Origin that his work
became truly popular and gained a mass audience.*’

Between 1862 and 1893, Spencer went on to write his massive 4 System of
Synthetic Philosophy, a series of works in which he applied his ideas about the
implications of his theory of a universal gradual development to biology, sociol-
ogy, psychology, and ethics. This contributed to his international reputation, and
he sold well over a million books during his lifetime. His ideas were popularized
and influenced many of his contemporaries around the globe as well as in Britain,
not only across the sciences but in politics and literature as well.

It was in the context of the wide and enduring debate about the developmental
hypothesis and its implications for humanity, religious belief, and politics that the
theologian and mathematician Baden Powell published Unity of Worlds. The book
was originally published in 1855, and in it, Powell took issue with the standard
Christian narrative pertaining to both the age of the earth and the fixity of species.
Although Powell maintained that science and theology were quite separate endeav-
ours, it is clear too that he believed that they could and should be consistent. Accept-
ing the basis of Lyell’s claims in the first volume of his Principles of Geology, he
not only concluded that any claim to a young earth must be erroneous but so too,
in light of Lyell’s arguments about the uniformity of natural law, he controversially
rejected the very idea of a miracle as inconsistent with sound theology. In contrast
to Lyell on the mutability of species, though, Powell was clearly open to the idea,
and he was certainly opposed to the prevailing orthodoxy of the fixity of species.
Although in Unity of Worlds Powell neither proposed an evolutionary theory of
his own nor actively defended any previous transmutationist theory, he did go as
far as to suggest the superiority of both Lamarck’s and Geoffroy’s ideas to those
of the French naturalist Frédéric Cuvier, who denied transmutation. The historian
Curtis N. Johnson is quite right to say that in the context of the middle 1850s, Baden
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Powell’s book could only have been read as a positive endorsement of a natural and
developmental understanding of earth and life history.*!

A perhaps somewhat controversial inclusion in this collection of those who
arrived at evolutionary conclusions before Darwin is Alfred Russel Wallace (1823—
1913). Wallace is regarded today as the co-discoverer of evolution by natural selec-
tion because he independently came to very similar conclusions to Darwin, and sent
an essay outlining his views to Darwin prior to the latter’s publication of Origin.
Darwin was dismayed that he was about to be forestalled after having worked care-
fully on developing his theory for some twenty years, but the intervention of his
friends and colleagues, Lyell and the botanist Joseph Dalton Hooker, resulted in
the presentation of Darwin’s and Wallace’s work together at the Linnean Society
of London in 1858. Extracts from Darwin’s notes and from a letter he had written
to the American naturalist Asa Gray in 1857 were presented alongside Wallace’s
essay, allowing Darwin to maintain priority. It should be noted here that although
this was an arrangement that was undertaken without Wallace’s input (he was half a
world away at the time), he was later quite happy with it and always referred to natu-
ral selection as Darwin’s idea.*> Wallace’s essay “On the Tendency of Varieties to
Depart Indefinitely from the Original Type” was preceded by another that had been
published in 1855 in the Annals and Magazine of Natural History. In this essay, “On
the Law Which has Regulated the Introduction of New Species,” Wallace discussed
the implications of geology for the distribution of species, noting that “the present
condition of the organic world is clearly derived by a natural process of gradual
extinction and creation of species” and acknowledged that

to discover how the extinct species have from time to time been replaced
by new ones down to the very latest geological period, is the most dif-
ficult, and at the same time the most interesting problem in the natural
history of the earth.*

While Wallace did not go so far as to lay out a clear answer to this problem in
this essay, he did state that he hoped his readers would see it as a step in the right
direction towards its solution.

The last of the sources we have included in this collection are included almost
as an appendix. These authors anticipated Darwin and Wallace’s theory of natural
selection, but although their contributions were written prior to the publication
of Origin, they were not widely known until afterwards when either the authors
themselves or others brought them to Darwin’s attention.

DARWIN’S ‘HISTORICAL SKETCH’

It seems likely that Darwin had originally contemplated a historical survey of
the treatment of transmutation prior to his own work on the subject as a preface
to Origin, although he did not include one until the third edition, which was
published in April 1861. This was an addition that was clearly prompted by
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the numerous authors who wrote to Darwin about their own earlier work or who
criticized Darwin for not acknowledging the work of earlier theorists. As historian
Curtis N. Johnson pointed out, in this ‘historical sketch,” Darwin acknowledged
some eighteen predecessors; however, in subsequent editions, he expanded this
number to thirty-five. Some of these were well-known and widely commented
on, and we have covered a few of these already, including Lamarck, Geoffroy,
and Baden Powell, for instance. We close out the volume, though, with extracts
from the American physician W. C. Wells; the grain merchant, forester, and hor-
ticulturalist Patrick Matthew (1790-1874); and the plant breeder and hybridiser
William Herbert (1778-1847), who had suggested that it was a distinct likelihood
that new species might be produced through hybridization in nature.*

CONCLUDING REMARKS: PUTTING
TEXTS IN CONTEXT

A primary source collection necessarily brings to the foreground the works of
individuals whose work has been considered by historians to be significant in
one way or another. And this is the crux. While most historians of evolution
would likely agree that the texts included in this volume represent important
contributions to the early history of modern evolutionism, it is important for
those reading these works to think about why they are important. In early histori-
cal works, many of these authors have been framed simply as ‘forerunners’ of
Darwin: those who vaguely theorized or speculated, but failed to fully elaborate
a system of evolution in a truly scientific manner. This style of “Whig’ history
is now only rarely to be found among scholars, but it remains prevalent among
public readers and specialists outside the field of the history of science. We hope
to have made clear that our aim here is different, and we hope to encourage the
consideration of these and other sources in the context of their creation and not
in the context of events or people that came only afterwards. Thus, a study of
Buffon, Lamarck, Erasmus Darwin, Spencer, Chambers, or any of the other evo-
lutionary thinkers needs to proceed with a focus on these individuals and their
ideas, and how their ideas were received, interpreted, appropriated, and often
reframed, developed, and ultimately acted upon. That is, we must see these texts
as a potential entry point into the study of a social and cultural history of science.
Thus, for instance, while we do want to ensure that our readers have the oppor-
tunity to read often extended extracts from a range of early-nineteenth-century
evolutionary theorists, we also want to press readers to go beyond the texts in
search of context to recognize that there may be several and even competing
contexts to which any particular text is relevant. As Desmond, Secord, Jenkins,
Corsi, and Testa have shown, Lamarck can be read in the context of Enlighten-
ment France or in the context of Edinburgh or London. In each place, his texts
had (often several) different and often highly contested meanings. So too, as
Paul Elliott has shown, the work of Erasmus Darwin was widely popularized
and debated in the English midlands, and James Secord has documented the
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many and various ways in which Vestiges of the Natural History of Creation
was read, each highly dependent upon local as well as national politics and
culture. We might usefully apply the methods of these scholars to our study of
other transmutationist and evolutionary theorists, whether they were established
men of science; political radicals, socialist and atheist freethinkers in London
or Edinburgh; or genteel ladies who read Vestiges by candlelight and thereafter
saw the world, and their place in it, quite differently.®
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Editorial Headnote

1. Alfred, Lord Tennyson, “In Memoriam A. A. H.”
(London: Edward Moxon, 1850), cantos LIV, LV, & LVI

Alfred, Lord Tennyson (1909-1892) wrote this poem lamenting the death of his
friend Arthur Hallam, who died at the age of twenty-two in 1833. The poem In
Memoriam A.A.H. was published in 1850, although Tennyson revised it over the
following decade. It reflects not only Tennyson’s grief over the loss of his friend
but also a number of pressing metaphysical and theological concerns that were
raised by developments in contemporary science. Tennyson not only invoked
ideas about evolution that had been widely popularized by the then quite recently
published Vestiges of the Natural History of Creation (1844), but also reflected
on the evident cruelty and carelessness of nature and the demands that this view
of life placed on conventional religious belief about a purposeful, beneficent
designer.! As will be evident from the many readings in this volume,’> Tennyson
wrote in light not only of Vestiges but of developments in geology. The geologist
Charles Lyell had argued in his Principles of Geology (1830—1833) that the earth
was much older than many of his contemporaries in geology had acknowledged
(and even they had concluded that the earth was vastly older than a literal reading
of “Genesis” would allow), and also that it did not exhibit signs of progression;
rather, life on earth was subject to an endless, and apparently purposeless, cyclical
development. It was following the publication of In Memoriam that Tennyson was
appointed poet Laureate, succeeding Wordsworth. As the historian James Secord
has noted, “For thousands of readers, Tennyson’s In Memoriam offered the most
profound integration of the evolutionary narrative into everyday experience.”

Tennyson remained deeply interested in the relationship between science and
religion and the threat that he believed the growth of scientific naturalism posed
to orthodox religious belief. As a result, he was instrumental in establishing the
Metaphysical Society, a cross-denominational discussion group that included
many of the foremost theologians and men of science of that period.*

Notes

1 For further discussion of Tennyson in this context, see Michael Ruse, Darwinism as
Religion. What Literature Tells Us About Evolution (Oxford: Oxford University Press,
2017), pp. 33-35.

2 Caden C. Testa and Piers J. Hale, Evolution Before Darwin (London: Routledge, 2025).

3 James Secord, Victorian Sensation. The Extraordinary Publication, Reception, and
Secret Authorship of The Vestiges of the Natural History of Creation (Chicago: University
of Chicago Press, 2000), p. 530.
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4 For more on the Metaphysical Society, see Alan Willard Brown, The Metaphysical
Society. Victorian Minds in Crisis, 1869—1880 (New York: Columbia University Press,
1947); and more recently Catherine Marshall, Bernard Lightman, & Richard England,
(eds.), The Metaphysical Society (1869—-1880). Intellectual Life in Mid-Victorian
England (Oxford: Oxford University Press, 2019); also see Caden C. Testa and Piers J.
Hale, Evolution and Religion (London: Routledge, 2025).



“IN MEMORIAM A. A. H.””

Alfred, Lord Tennyson

Source: Alfred, Lord Tennyson, “In Memoriam A. A. H.” (London: Edward Moxon, 1850), cantos
LIV, LV, & LVI

LIV

Oh yet we trust that somehow good
Will be the final goal of ill,

To pangs of nature, sins of will,
Defects of doubt, and taints of blood;

That nothing walks with aimless feet;
That not one life shall be destroy’d,

Or cast as rubbish to the void,

When God hath made the pile complete;

That not a worm is cloven in vain;
That not a moth with vain desire
Is shrivell’d in a fruitless fire,

Or but subserves another’s gain.

Behold, we know not anything;

I can but trust that good shall fall
At last — far off — at last, to all,
And every winter change to spring.

So runs my dream: but what am 1?
An infant crying in the night:

An infant crying for the light:
And with no language but a cry.

LV

The wish, that of the living whole
No life may fail beyond the grave,

DOI: 10.4324/9781003490548-1 3


https://doi.org/10.4324/9781003490548-1

ALFRED, LORD TENNYSON

Derives it not from what we have
The likest God within the soul?

Are God and Nature then at strife,
That Nature lends such evil dreams?
So careful of the type she seems,

So careless of the single life;

That I, considering everywhere
Her secret meaning in her deeds,
And finding that of fifty seeds
She often brings but one to bear,

I falter where I firmly trod,

And falling with my weight of cares
Upon the great world’s altar-stairs
That slope thro’ darkness up to God,

I stretch lame hands of faith, and grope,
And gather dust and chaff, and call

To what I feel is Lord of all,

And faintly trust the larger hope.

LVI

‘So careful of the type?’ but no.

From scarped cliff and quarried stone
She cries, ‘A thousand types are gone:
I care for nothing, all shall go.

‘Thou makest thine appeal to me:

I bring to life, I bring to death:

The spirit does but mean the breath:
I know no more.” And he, shall he,

Man, her last work, who seem’d so fair,
Such splendid purpose in his eyes,
Who roll’d the psalm to wintry skies,
Who built him fanes of fruitless prayer,

Who trusted God was love indeed

And love Creation’s final law —

Tho’ Nature, red in tooth and claw

With ravine, shriek’d against his creed —
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Who loved, who suffer’d countless ills,
Who battled for the True, the Just,

Be blown about the desert dust,

Or seal’d within the iron hills?

No more? A monster then, a dream,

A discord. Dragons of the prime,

That tare each other in their slime,
Were mellow music match’d with him.

O life as futile, then, as frail!

O for thy voice to soothe and bless!
What hope of answer, or redress?
Behind the veil, behind the veil.

H.”
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